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Lecture 18: 
Transfer Learning



Transfer Learning

• Learning with little data 

• Transferring knowledge about the mapping (finetuning and domain adaptation) 

• Transferring knowledge about the outputs (distillation) 

• Transferring knowledge about the inputs (generative models as data) 

• Learning to learn quickly (meta-learning)

idea : want to try to learn

even ifyou don't have very much data.



[Slide credit: Andrew Ng]
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This is a “dax”. 

Which of the below symbols are 
also daxes?

Few-shot Learning

[Lake, Salakhutdinov, Tenenbaum, 2015]
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[Lake, Salakhutdinov, Tenenbaum, 2015]

Which of these is an example of the 
same concept as the item in the box?

Few-shot Learning
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“Deep learning”

Representations

Models

Skills

Human learning

How can we give deep nets prior knowledge?

various prior knowledge



How can we give deep nets prior knowledge?

Then transfer knowledge from the pretrained nets to solve 
novel tasks.

Just “pretrain” them on prior tasks!

One view: the point of deep learning is to enable problem 
solving with little data



Transfer Learning

1. Knowledge about the mapping 

2. Knowledge about the outputs 

3. Knowledge about the inputs 

4. Learning to learn fast
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Testing
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Preference predictionGenre recognition

Pretraining
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A lot of data

Preference prediction

A little data

Adapting
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“Post-training”



Finetuning

• Pretrain a network on task A, resulting in parameters W and b 

• Initialize a second network with some or all of W and b 

• Train the second network on task B, resulting in parameters W’ and b’

The “learned representation” is the encoder (its weights 
and biases) so that’s what we transfer
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Contrastive pre-training
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Self-supervised contrastive learning

Pretraining

New recognition task
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Y
<latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

What if the input/output dimensions don’t match?

Finetuning
<latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit>

X 0
<latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit>

Y 0
<latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

soybeans
<latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit>

f
<latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit>

f
<latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit>



Finetuning
<latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit>

Pretraining
<latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit>

X
<latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit>

Y
<latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

X 0
<latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit>

Y 0
<latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

soybeans
<latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit>

What if the input/output dimensions don’t match?

Y 0 6= Y
<latexit sha1_base64="mA9rCcKEwzVlViJM0wy4GBP52Zw="></latexit><latexit sha1_base64="tb3zWfZErVmQs2nuyhhklyfEuC0="></latexit><latexit sha1_base64="tb3zWfZErVmQs2nuyhhklyfEuC0="></latexit><latexit sha1_base64="tb3zWfZErVmQs2nuyhhklyfEuC0="></latexit>

X 0 6= X
<latexit sha1_base64="nHSTQYPpPQP+jjE59WHS6TukM4Y="></latexit><latexit sha1_base64="WfkEs0m3WRYKeoSq8SIV/ZlxyNg="></latexit><latexit sha1_base64="WfkEs0m3WRYKeoSq8SIV/ZlxyNg="></latexit><latexit sha1_base64="WfkEs0m3WRYKeoSq8SIV/ZlxyNg="></latexit>

f
<latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit>

f
<latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit>

-



Finetuning
<latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit>

Pretraining
<latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit>

X
<latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit>

Y
<latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit>

f2
<latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

X 0
<latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit>

Y 0
<latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

soybeans
<latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit>

What if the input/output dimensions don’t match?

f2
<latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit>

f3
<latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit>

f1
<latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit>

Z1
<latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit>

Z2
<latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit>

f3
<latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit>

f1
<latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit>

Z1
<latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit>

Z2
<latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit>

f 0
1

<latexit sha1_base64="4JmpXb6vbHrZwrtKOFdzRI35YSg=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNZ9vQJBuSrFCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppCi2a8lR3Y2KAMwktyyyHrtJARMyhE49vZ37nCbRhqXywEwWRIEPJEkaJdVKYPOah0kzAtB/0qzW/7s+BV0lQkBoq0OxXv8JBSjMB0lJOjOkFvrJRTrRllMO0EmYGFKFjMoSeo5IIMFE+v3mKz5wywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUupooLIVh+eZW0L+qBXw/uL2uNmyKOMjpBp+gcBegKNdAdaqIWokihZ/SK3rzMe/HevY9Fa8krZo7RH3ifPxz0kbc=</latexit><latexit sha1_base64="4JmpXb6vbHrZwrtKOFdzRI35YSg=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNZ9vQJBuSrFCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppCi2a8lR3Y2KAMwktyyyHrtJARMyhE49vZ37nCbRhqXywEwWRIEPJEkaJdVKYPOah0kzAtB/0qzW/7s+BV0lQkBoq0OxXv8JBSjMB0lJOjOkFvrJRTrRllMO0EmYGFKFjMoSeo5IIMFE+v3mKz5wywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUupooLIVh+eZW0L+qBXw/uL2uNmyKOMjpBp+gcBegKNdAdaqIWokihZ/SK3rzMe/HevY9Fa8krZo7RH3ifPxz0kbc=</latexit><latexit sha1_base64="4JmpXb6vbHrZwrtKOFdzRI35YSg=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNZ9vQJBuSrFCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppCi2a8lR3Y2KAMwktyyyHrtJARMyhE49vZ37nCbRhqXywEwWRIEPJEkaJdVKYPOah0kzAtB/0qzW/7s+BV0lQkBoq0OxXv8JBSjMB0lJOjOkFvrJRTrRllMO0EmYGFKFjMoSeo5IIMFE+v3mKz5wywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUupooLIVh+eZW0L+qBXw/uL2uNmyKOMjpBp+gcBegKNdAdaqIWokihZ/SK3rzMe/HevY9Fa8krZo7RH3ifPxz0kbc=</latexit><latexit sha1_base64="4JmpXb6vbHrZwrtKOFdzRI35YSg=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNZ9vQJBuSrFCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppCi2a8lR3Y2KAMwktyyyHrtJARMyhE49vZ37nCbRhqXywEwWRIEPJEkaJdVKYPOah0kzAtB/0qzW/7s+BV0lQkBoq0OxXv8JBSjMB0lJOjOkFvrJRTrRllMO0EmYGFKFjMoSeo5IIMFE+v3mKz5wywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUupooLIVh+eZW0L+qBXw/uL2uNmyKOMjpBp+gcBegKNdAdaqIWokihZ/SK3rzMe/HevY9Fa8krZo7RH3ifPxz0kbc=</latexit>

f 0
3

<latexit sha1_base64="D8DJn59Zv62tkXopnXx4J8dQaOo=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4Krsq6LHoxWMF+wHdtWTTbBuaZEOSFcrSv+HFgyJe/TPe/Dem7R609cHA470ZZubFijNjff/bW1ldW9/YLG2Vt3d29/YrB4ctk2aa0CZJeao7MTaUM0mblllOO0pTLGJO2/Hoduq3n6g2LJUPdqxoJPBAsoQRbJ0UJo95qDQTdNK76FWqfs2fAS2ToCBVKNDoVb7CfkoyQaUlHBvTDXxloxxrywink3KYGaowGeEB7ToqsaAmymc3T9CpU/ooSbUradFM/T2RY2HMWMSuU2A7NIveVPzP62Y2uY5yJlVmqSTzRUnGkU3RNADUZ5oSy8eOYKKZuxWRIdaYWBdT2YUQLL68TFrntcCvBfeX1fpNEUcJjuEEziCAK6jDHTSgCQQUPMMrvHmZ9+K9ex/z1hWvmDmCP/A+fwAf/JG5</latexit><latexit sha1_base64="D8DJn59Zv62tkXopnXx4J8dQaOo=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4Krsq6LHoxWMF+wHdtWTTbBuaZEOSFcrSv+HFgyJe/TPe/Dem7R609cHA470ZZubFijNjff/bW1ldW9/YLG2Vt3d29/YrB4ctk2aa0CZJeao7MTaUM0mblllOO0pTLGJO2/Hoduq3n6g2LJUPdqxoJPBAsoQRbJ0UJo95qDQTdNK76FWqfs2fAS2ToCBVKNDoVb7CfkoyQaUlHBvTDXxloxxrywink3KYGaowGeEB7ToqsaAmymc3T9CpU/ooSbUradFM/T2RY2HMWMSuU2A7NIveVPzP62Y2uY5yJlVmqSTzRUnGkU3RNADUZ5oSy8eOYKKZuxWRIdaYWBdT2YUQLL68TFrntcCvBfeX1fpNEUcJjuEEziCAK6jDHTSgCQQUPMMrvHmZ9+K9ex/z1hWvmDmCP/A+fwAf/JG5</latexit><latexit sha1_base64="D8DJn59Zv62tkXopnXx4J8dQaOo=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4Krsq6LHoxWMF+wHdtWTTbBuaZEOSFcrSv+HFgyJe/TPe/Dem7R609cHA470ZZubFijNjff/bW1ldW9/YLG2Vt3d29/YrB4ctk2aa0CZJeao7MTaUM0mblllOO0pTLGJO2/Hoduq3n6g2LJUPdqxoJPBAsoQRbJ0UJo95qDQTdNK76FWqfs2fAS2ToCBVKNDoVb7CfkoyQaUlHBvTDXxloxxrywink3KYGaowGeEB7ToqsaAmymc3T9CpU/ooSbUradFM/T2RY2HMWMSuU2A7NIveVPzP62Y2uY5yJlVmqSTzRUnGkU3RNADUZ5oSy8eOYKKZuxWRIdaYWBdT2YUQLL68TFrntcCvBfeX1fpNEUcJjuEEziCAK6jDHTSgCQQUPMMrvHmZ9+K9ex/z1hWvmDmCP/A+fwAf/JG5</latexit><latexit sha1_base64="D8DJn59Zv62tkXopnXx4J8dQaOo=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4Krsq6LHoxWMF+wHdtWTTbBuaZEOSFcrSv+HFgyJe/TPe/Dem7R609cHA470ZZubFijNjff/bW1ldW9/YLG2Vt3d29/YrB4ctk2aa0CZJeao7MTaUM0mblllOO0pTLGJO2/Hoduq3n6g2LJUPdqxoJPBAsoQRbJ0UJo95qDQTdNK76FWqfs2fAS2ToCBVKNDoVb7CfkoyQaUlHBvTDXxloxxrywink3KYGaowGeEB7ToqsaAmymc3T9CpU/ooSbUradFM/T2RY2HMWMSuU2A7NIveVPzP62Y2uY5yJlVmqSTzRUnGkU3RNADUZ5oSy8eOYKKZuxWRIdaYWBdT2YUQLL68TFrntcCvBfeX1fpNEUcJjuEEziCAK6jDHTSgCQQUPMMrvHmZ9+K9ex/z1hWvmDmCP/A+fwAf/JG5</latexit>

Z2
<latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit>

Z1
<latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit>

I ↑ :eith module tuning .



Finetuning
<latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit><latexit sha1_base64="7l/HeR6mWfEakRfjiQ0VTX5uOQw="></latexit>

Pretraining
<latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit><latexit sha1_base64="fGfmNDonZ3nAOpCknuX4QCQGRhc="></latexit>

X
<latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit>

Y
<latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit>

f2
<latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

X 0
<latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit><latexit sha1_base64="lp0H+0u1Rh+jFDw0NQRn3hOOi9M=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiQi6LLoxmUF+4Amlsl00g6dScLMRKgh+CtuXCji1v9w5984abPQ1gMDh3Pu5Z45QcKZ0o7zbS0tr6yurVc2qptb2zu79t5+W8WpJLRFYh7LboAV5SyiLc00p91EUiwCTjvB+LrwOw9UKhZHd3qSUF/gYcRCRrA2Ut8+9ATWI4J51s3vMy+RTNC8b9ecujMFWiRuSWpQotm3v7xBTFJBI004VqrnOon2Myw1I5zmVS9VNMFkjIe0Z2iEBVV+Nk2foxOjDFAYS/Mijabq740MC6UmIjCTRVY17xXif14v1eGln7EoSTWNyOxQmHKkY1RUgQZMUqL5xBBMJDNZERlhiYk2hVVNCe78lxdJ+6zuOnX39rzWuCrrqMARHMMpuHABDbiBJrSAwCM8wyu8WU/Wi/VufcxGl6xy5wD+wPr8AVZilcg=</latexit>

Y 0
<latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

soybeans
<latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit>

What if the input/output dimensions don’t match?

f3
<latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit>

f1
<latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit>

Z1
<latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit>

Z2
<latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit>

f3
<latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit><latexit sha1_base64="eRUltlz3W0AmByeXC+PBnjX7dNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0EPYv++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e5rlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzPY2Q</latexit>

f1
<latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit><latexit sha1_base64="BZqwz6C361yJqVrSQmvMfMSwMxU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9RH2/71a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5A/A1jY4=</latexit>

Z1
<latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit>

Z2
<latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit>

f 0
1

<latexit sha1_base64="4JmpXb6vbHrZwrtKOFdzRI35YSg=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNZ9vQJBuSrFCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppCi2a8lR3Y2KAMwktyyyHrtJARMyhE49vZ37nCbRhqXywEwWRIEPJEkaJdVKYPOah0kzAtB/0qzW/7s+BV0lQkBoq0OxXv8JBSjMB0lJOjOkFvrJRTrRllMO0EmYGFKFjMoSeo5IIMFE+v3mKz5wywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUupooLIVh+eZW0L+qBXw/uL2uNmyKOMjpBp+gcBegKNdAdaqIWokihZ/SK3rzMe/HevY9Fa8krZo7RH3ifPxz0kbc=</latexit><latexit sha1_base64="4JmpXb6vbHrZwrtKOFdzRI35YSg=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNZ9vQJBuSrFCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppCi2a8lR3Y2KAMwktyyyHrtJARMyhE49vZ37nCbRhqXywEwWRIEPJEkaJdVKYPOah0kzAtB/0qzW/7s+BV0lQkBoq0OxXv8JBSjMB0lJOjOkFvrJRTrRllMO0EmYGFKFjMoSeo5IIMFE+v3mKz5wywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUupooLIVh+eZW0L+qBXw/uL2uNmyKOMjpBp+gcBegKNdAdaqIWokihZ/SK3rzMe/HevY9Fa8krZo7RH3ifPxz0kbc=</latexit><latexit sha1_base64="4JmpXb6vbHrZwrtKOFdzRI35YSg=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNZ9vQJBuSrFCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppCi2a8lR3Y2KAMwktyyyHrtJARMyhE49vZ37nCbRhqXywEwWRIEPJEkaJdVKYPOah0kzAtB/0qzW/7s+BV0lQkBoq0OxXv8JBSjMB0lJOjOkFvrJRTrRllMO0EmYGFKFjMoSeo5IIMFE+v3mKz5wywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUupooLIVh+eZW0L+qBXw/uL2uNmyKOMjpBp+gcBegKNdAdaqIWokihZ/SK3rzMe/HevY9Fa8krZo7RH3ifPxz0kbc=</latexit><latexit sha1_base64="4JmpXb6vbHrZwrtKOFdzRI35YSg=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad015JNZ9vQJBuSrFCW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMvVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppCi2a8lR3Y2KAMwktyyyHrtJARMyhE49vZ37nCbRhqXywEwWRIEPJEkaJdVKYPOah0kzAtB/0qzW/7s+BV0lQkBoq0OxXv8JBSjMB0lJOjOkFvrJRTrRllMO0EmYGFKFjMoSeo5IIMFE+v3mKz5wywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUupooLIVh+eZW0L+qBXw/uL2uNmyKOMjpBp+gcBegKNdAdaqIWokihZ/SK3rzMe/HevY9Fa8krZo7RH3ifPxz0kbc=</latexit>

f 0
3

<latexit sha1_base64="D8DJn59Zv62tkXopnXx4J8dQaOo=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4Krsq6LHoxWMF+wHdtWTTbBuaZEOSFcrSv+HFgyJe/TPe/Dem7R609cHA470ZZubFijNjff/bW1ldW9/YLG2Vt3d29/YrB4ctk2aa0CZJeao7MTaUM0mblllOO0pTLGJO2/Hoduq3n6g2LJUPdqxoJPBAsoQRbJ0UJo95qDQTdNK76FWqfs2fAS2ToCBVKNDoVb7CfkoyQaUlHBvTDXxloxxrywink3KYGaowGeEB7ToqsaAmymc3T9CpU/ooSbUradFM/T2RY2HMWMSuU2A7NIveVPzP62Y2uY5yJlVmqSTzRUnGkU3RNADUZ5oSy8eOYKKZuxWRIdaYWBdT2YUQLL68TFrntcCvBfeX1fpNEUcJjuEEziCAK6jDHTSgCQQUPMMrvHmZ9+K9ex/z1hWvmDmCP/A+fwAf/JG5</latexit><latexit sha1_base64="D8DJn59Zv62tkXopnXx4J8dQaOo=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4Krsq6LHoxWMF+wHdtWTTbBuaZEOSFcrSv+HFgyJe/TPe/Dem7R609cHA470ZZubFijNjff/bW1ldW9/YLG2Vt3d29/YrB4ctk2aa0CZJeao7MTaUM0mblllOO0pTLGJO2/Hoduq3n6g2LJUPdqxoJPBAsoQRbJ0UJo95qDQTdNK76FWqfs2fAS2ToCBVKNDoVb7CfkoyQaUlHBvTDXxloxxrywink3KYGaowGeEB7ToqsaAmymc3T9CpU/ooSbUradFM/T2RY2HMWMSuU2A7NIveVPzP62Y2uY5yJlVmqSTzRUnGkU3RNADUZ5oSy8eOYKKZuxWRIdaYWBdT2YUQLL68TFrntcCvBfeX1fpNEUcJjuEEziCAK6jDHTSgCQQUPMMrvHmZ9+K9ex/z1hWvmDmCP/A+fwAf/JG5</latexit><latexit sha1_base64="D8DJn59Zv62tkXopnXx4J8dQaOo=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4Krsq6LHoxWMF+wHdtWTTbBuaZEOSFcrSv+HFgyJe/TPe/Dem7R609cHA470ZZubFijNjff/bW1ldW9/YLG2Vt3d29/YrB4ctk2aa0CZJeao7MTaUM0mblllOO0pTLGJO2/Hoduq3n6g2LJUPdqxoJPBAsoQRbJ0UJo95qDQTdNK76FWqfs2fAS2ToCBVKNDoVb7CfkoyQaUlHBvTDXxloxxrywink3KYGaowGeEB7ToqsaAmymc3T9CpU/ooSbUradFM/T2RY2HMWMSuU2A7NIveVPzP62Y2uY5yJlVmqSTzRUnGkU3RNADUZ5oSy8eOYKKZuxWRIdaYWBdT2YUQLL68TFrntcCvBfeX1fpNEUcJjuEEziCAK6jDHTSgCQQUPMMrvHmZ9+K9ex/z1hWvmDmCP/A+fwAf/JG5</latexit><latexit sha1_base64="D8DJn59Zv62tkXopnXx4J8dQaOo=">AAAB83icbVBNSwMxEJ31s9avqkcvwSJ4Krsq6LHoxWMF+wHdtWTTbBuaZEOSFcrSv+HFgyJe/TPe/Dem7R609cHA470ZZubFijNjff/bW1ldW9/YLG2Vt3d29/YrB4ctk2aa0CZJeao7MTaUM0mblllOO0pTLGJO2/Hoduq3n6g2LJUPdqxoJPBAsoQRbJ0UJo95qDQTdNK76FWqfs2fAS2ToCBVKNDoVb7CfkoyQaUlHBvTDXxloxxrywink3KYGaowGeEB7ToqsaAmymc3T9CpU/ooSbUradFM/T2RY2HMWMSuU2A7NIveVPzP62Y2uY5yJlVmqSTzRUnGkU3RNADUZ5oSy8eOYKKZuxWRIdaYWBdT2YUQLL68TFrntcCvBfeX1fpNEUcJjuEEziCAK6jDHTSgCQQUPMMrvHmZ9+K9ex/z1hWvmDmCP/A+fwAf/JG5</latexit>

Z2
<latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit><latexit sha1_base64="CtdIptbpWJGWGbIR+ypX7mWqbQY=">AAAB9HicbVDLSgMxFL3js9ZX1aWbYBFclZki6LLoxmUF+8B2KJn0tg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JMTxIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8m/mtCSrNI/lgpjH6IR1KPuCMGiv53ZCaEaMifZz1qr1S2a24c5BV4uWkDDnqvdJXtx+xJERpmKBadzw3Nn5KleFM4KzYTTTGlI3pEDuWShqi9tN56Bk5t0qfDCJlnzRkrv7eSGmo9TQM7GQWUi97mfif10nM4NpPuYwTg5ItDg0SQUxEsgZInytkRkwtoUxxm5WwEVWUGdtT0ZbgLX95lTSrFc+tePeX5dpNXkcBTuEMLsCDK6jBHdShAQye4Ble4c2ZOC/Ou/OxGF1z8p0T+APn8wfFf5IV</latexit>

Z1
<latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit><latexit sha1_base64="SrGGatobjFjTGoJw2+AEzN2S/6U=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7APbodxJ0zY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEAuujet+O4W19Y3NreJ2aWd3b/+gfHjU1FGiKGvQSESqHaBmgkvWMNwI1o4VwzAQrBWMbzO/NWFK80g+mGnM/BCHkg84RWMlvxuiGVEU6eOs5/XKFbfqzkFWiZeTCuSo98pf3X5Ek5BJQwVq3fHc2PgpKsOpYLNSN9EsRjrGIetYKjFk2k/noWfkzCp9MoiUfdKQufp7I8VQ62kY2MkspF72MvE/r5OYwbWfchknhkm6ODRIBDERyRogfa4YNWJqCVLFbVZCR6iQGttTyZbgLX95lTQvqp5b9e4vK7WbvI4inMApnIMHV1CDO6hDAyg8wTO8wpszcV6cd+djMVpw8p1j+APn8wfD+5IU</latexit>

f 0
2

<latexit sha1_base64="5NE63crqBeQNmBqWXH+ni6eSHKU=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld0i6LHoxWMF+wHdtWTT2TY0yYYkK5Slf8OLB0W8+me8+W9M2z1o64OBx3szzMyLFWfG+v63t7a+sbm1Xdop7+7tHxxWjo7bJs00hRZNeaq7MTHAmYSWZZZDV2kgIubQice3M7/zBNqwVD7YiYJIkKFkCaPEOilMHvNQaSZg2q/3K1W/5s+BV0lQkCoq0OxXvsJBSjMB0lJOjOkFvrJRTrRllMO0HGYGFKFjMoSeo5IIMFE+v3mKz50ywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUuprILIVh+eZW067XArwX3l9XGTRFHCZ2iM3SBAnSFGugONVELUaTQM3pFb17mvXjv3seidc0rZk7QH3ifPx54kbg=</latexit><latexit sha1_base64="5NE63crqBeQNmBqWXH+ni6eSHKU=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld0i6LHoxWMF+wHdtWTT2TY0yYYkK5Slf8OLB0W8+me8+W9M2z1o64OBx3szzMyLFWfG+v63t7a+sbm1Xdop7+7tHxxWjo7bJs00hRZNeaq7MTHAmYSWZZZDV2kgIubQice3M7/zBNqwVD7YiYJIkKFkCaPEOilMHvNQaSZg2q/3K1W/5s+BV0lQkCoq0OxXvsJBSjMB0lJOjOkFvrJRTrRllMO0HGYGFKFjMoSeo5IIMFE+v3mKz50ywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUuprILIVh+eZW067XArwX3l9XGTRFHCZ2iM3SBAnSFGugONVELUaTQM3pFb17mvXjv3seidc0rZk7QH3ifPx54kbg=</latexit><latexit sha1_base64="5NE63crqBeQNmBqWXH+ni6eSHKU=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld0i6LHoxWMF+wHdtWTT2TY0yYYkK5Slf8OLB0W8+me8+W9M2z1o64OBx3szzMyLFWfG+v63t7a+sbm1Xdop7+7tHxxWjo7bJs00hRZNeaq7MTHAmYSWZZZDV2kgIubQice3M7/zBNqwVD7YiYJIkKFkCaPEOilMHvNQaSZg2q/3K1W/5s+BV0lQkCoq0OxXvsJBSjMB0lJOjOkFvrJRTrRllMO0HGYGFKFjMoSeo5IIMFE+v3mKz50ywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUuprILIVh+eZW067XArwX3l9XGTRFHCZ2iM3SBAnSFGugONVELUaTQM3pFb17mvXjv3seidc0rZk7QH3ifPx54kbg=</latexit><latexit sha1_base64="5NE63crqBeQNmBqWXH+ni6eSHKU=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8ld0i6LHoxWMF+wHdtWTT2TY0yYYkK5Slf8OLB0W8+me8+W9M2z1o64OBx3szzMyLFWfG+v63t7a+sbm1Xdop7+7tHxxWjo7bJs00hRZNeaq7MTHAmYSWZZZDV2kgIubQice3M7/zBNqwVD7YiYJIkKFkCaPEOilMHvNQaSZg2q/3K1W/5s+BV0lQkCoq0OxXvsJBSjMB0lJOjOkFvrJRTrRllMO0HGYGFKFjMoSeo5IIMFE+v3mKz50ywEmqXUmL5+rviZwIYyYidp2C2JFZ9mbif14vs8l1lDOpMguSLhYlGcc2xbMA8IBpoJZPHCFUM3crpiOiCbUuprILIVh+eZW067XArwX3l9XGTRFHCZ2iM3SBAnSFGugONVELUaTQM3pFb17mvXjv3seidc0rZk7QH3ifPx54kbg=</latexit>

I ↑ I whole finetuning



Efficient finetuning

Y
<latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit><latexit sha1_base64="Xv+GcGXQiLHGE+Dm0jRgDiJGpiE=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl047KCfUgbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXBym/udJ6YNV/IBpwkLYjKSPOKUoJV6/ZjgmBKRPc4G1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+7fX9YaN0UdZTiBUzgHH66gAXfQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz+UxpFv</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

X
<latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit>

f
<latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit>

Y 0
<latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

soybeans
<latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit>

f2
<latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit>

X
<latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit><latexit sha1_base64="cjxWLffqlGvTygX6lqG/DQkun0Q=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbC2koWy2m3bpJht2X4QS+jO8eFDEq7/Gm//GTZuDtg4sDDPvsfMmTKUw6LrfTmVtfWNzq7pd29nd2z+oHx51jco04x2mpNK9kBouRcI7KFDyXqo5jUPJH8PJbeE/PnFthEoecJryIKajRESCUbSS348pjhmVeW82qDfcpjsHWSVeSRpQoj2of/WHimUxT5BJaozvuSkGOdUomOSzWj8zPKVsQkfctzShMTdBPo88I2dWGZJIafsSJHP190ZOY2OmcWgni4hm2SvE/zw/w+g6yEWSZsgTtvgoyiRBRYr7yVBozlBOLaFMC5uVsDHVlKFtqWZL8JZPXiXdi6bnNr37y0brpqyjCidwCufgwRW04A7a0AEGCp7hFd4cdF6cd+djMVpxyp1j+APn8weTQZFu</latexit>

f
<latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit>

Y 0
<latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit><latexit sha1_base64="4a9snNAJmilvf3rS+Q53auD3F5g=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoMuiG5cV7EOaWCbTm3boZBJmJkINwV9x40IRt/6HO//GSduFth4YOJxzL/fMCRLOlHacb6u0tLyyulZer2xsbm3v2Lt7LRWnkkKTxjyWnYAo4ExAUzPNoZNIIFHAoR2Mrgq//QBSsVjc6nECfkQGgoWMEm2knn3gRUQPKeHZXX6feYlkEeQ9u+rUnAnwInFnpIpmaPTsL68f0zQCoSknSnVdJ9F+RqRmlENe8VIFCaEjMoCuoYJEoPxskj7Hx0bp4zCW5gmNJ+rvjYxESo2jwEwWWdW8V4j/ed1Uhxd+xkSSahB0eihMOdYxLqrAfSaBaj42hFDJTFZMh0QSqk1hFVOCO//lRdI6rblOzb05q9YvZ3WU0SE6QifIReeojq5RAzURRY/oGb2iN+vJerHerY/paMma7eyjP7A+fwBX8JXJ</latexit>

wheat
<latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit><latexit sha1_base64="dP1UvrnAZjekRhLveb3A1z7EEr0=">AAAB9XicbVBNS8NAEN34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3Yi2h/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg4bJk41hzqPZaxbATMghYI6CpTQSjSwKJDQDIY3U7/5CNqIWN3jOAE/Yn0lQsEZWumhg/CEiNloAAwn3VLZrbgz0GXi5aRMctS6pa9OL+ZpBAq5ZMa0PTdBP2MaBZcwKXZSAwnjQ9aHtqWKRWD8bHb1hJ5apUfDWNtSSGfq74mMRcaMo8B2RgwHZtGbiv957RTDKz8TKkkRFJ8vClNJMabTCGhPaOAox5YwroW9lfIB04yjDapoQ/AWX14mjfOK51a8u4ty9TqPo0COyQk5Ix65JFVyS2qkTjjR5Jm8kjdn5Lw4787HvHXFyWeOyB84nz9305Mg</latexit>

corn
<latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit><latexit sha1_base64="CLb1RNjeQYP+HYF5IljqwO+f3OM=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDbbSbt0s4m7k2IJ/R1ePCji1R/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmjjVHBo8lrFuB8yAFAoaKFBCO9HAokBCKxjdzvzWGLQRsXrASQJ+xAZKhIIztJLfRXhCxIzHWk175Ypbdeegq8TLSYXkqPfKX91+zNMIFHLJjOl4boJ+xjQKLmFa6qYGEsZHbAAdSxWLwPjZ/OgpPbNKn4axtqWQztXfExmLjJlEge2MGA7NsjcT//M6KYbXfiZUkiIovlgUppJiTGcJ0L7QwFFOLGFcC3sr5UOmGUebU8mG4C2/vEqaF1XPrXr3l5XaTR5HkZyQU3JOPHJFauSO1EmDcPJInskreXPGzovz7nwsWgtOPnNM/sD5/AGw+5Kv</latexit>

soybeans
<latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit><latexit sha1_base64="X6w9lLcGOU1Rznwq1QjtUtmQVyM=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KokIeix68VjBfkAbymY7aZduNmF3oobYn+LFgyJe/SXe/Ddu2xy09cHA470ZZuYFieAaXffbWlldW9/YLG2Vt3d29/btykFLx6li0GSxiFUnoBoEl9BEjgI6iQIaBQLawfh66rfvQWkeyzvMEvAjOpQ85Iyikfp2pYfwiIi5jrMAqNSTvl11a+4MzjLxClIlBRp9+6s3iFkagUQmqNZdz03Qz6lCzgRMyr1UQ0LZmA6ha6ikEWg/n50+cU6MMnDCWJmS6MzU3xM5jbTOosB0RhRHetGbiv953RTDSz/nMkkRJJsvClPhYOxMc3AGXAFDkRlCmeLmVoeNqKIMTVplE4K3+PIyaZ3VPLfm3Z5X61dFHCVyRI7JKfHIBamTG9IgTcLIA3kmr+TNerJerHfrY966YhUzh+QPrM8faDqUug==</latexit>

f2
<latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit><latexit sha1_base64="EhgoIcdngRZ62TNDIgUrlHkxJGU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD+GgNihX3Kq7AFknXk4qkKM5KH/1hzFLI66QSWpMz3MT9DOqUTDJZ6V+anhC2YSOeM9SRSNu/Gxx6oxcWGVIwljbUkgW6u+JjEbGTKPAdkYUx2bVm4v/eb0Uw2s/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nbRrVc+tevdXlcZNHkcRzuAcLsGDOjTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/G5jY8=</latexit>

“Linear probing” - if f2 is a linear layer

↑ a module t st,~



Low-rank Adaptation (LoRA)

https://arxiv.org/pdf/2106.09685 
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Avoiding overfitting on a small amount of data for a new task while still 
enabling specialization can be a balancing act. A few methods: 

• Limit what can be updated (ie parameter freezing/linear probes) 

• Use a small learning rate 

• Early stopping 

• Continue to train on the original data as well 

All assume that you have a good, representative validation set for your 
task (not always possible when you may see distribution shift) 
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https://link.springer.com/article/10.1007/s10489-022-03709-8

source
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Domain Adversarial Neural Networks (DANN)

https://arxiv.org/abs/1505.07818
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UDA  
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Labeled source

*Unlabeled* target

Unsupervised Domain Adaptation (UDA)
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Align and Distill (ALDI)

aldi-daod.github.io
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Transfer Learning

1. Knowledge about the mapping 

2. Knowledge about the outputs 

3. Knowledge about the inputs 

4. Learning to learn fast
z

zOutputs

Inputs



Recall: training a classifier with cross-entropy

f
<latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit><latexit sha1_base64="6Ti+/2yet3GYo8fKSUbiWGmAzwM=">AAACDXicjVC7SgNBFL0bXzG+opY2g0GwCrsixDJoY2nAPCBZwuzkbjJkdnaZmRXCki+wsPFXbERs7e38GyfJFppYeGDgcM653LknSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/PbD6g0j+W9mSToR3QoecgZNVZqhP1yxa26c5BV4uWkAjn+F++XP3uDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfza+ZkjOrDEgYK/ukIXP150RGI60nUWCTETUjvezNxL+8bmrCKz/jMkkNSrZYFKaCmJjMqiEDrpAZMbGEMsXtXwkbUUWZsQWW7One8qGrpHVR9dyq17is1K/zzopwAqdwDh7UoA63cAdNYIDwCM/w6jw5L86b876IFpx85hh+wfn4Bi8jlGM=</latexit>

ŷ
<latexit sha1_base64="ftwPUu2OdHZ7uJn5C9mXMZzDgfA=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUATymQ6aYdOJmHmphBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX4DjfVm1jc2t7p77b2Ns/ODyyj096Ok4VZV0ai1gNAqKZ4JJ1gYNgg0QxEgWC9YPZfen350xpHssnyBLmR2QiecgpASONbNubEsi9iMA0CPOsKEZ202k5C+B14lakiSp0RvaXN45pGjEJVBCth66TgJ8TBZwKVjS8VLOE0BmZsKGhkkRM+/kieYEvjDLGYazMk4AX6u+NnERaZ1FgJsuIetUrxf+8YQrhrZ9zmaTAJF0eClOBIcZlDXjMFaMgMkMIVdxkxXRKFKFgymqYEtzVL6+T3lXLdVru43WzfVfVUUdn6BxdIhfdoDZ6QB3URRTN0TN6RW9Wbr1Y79bHcrRmVTun6A+szx9Xi5Qb</latexit><latexit sha1_base64="LuSD8UcleRm6rVdTpRhQGNmIFf4=">AAACHnicjVBNS8NAFHypX7V+RT16WSyCp5KIoMeiF48KthWaUDbbTbt0swm7m0II+ScevPhXvIgInvTfuGlz0NaDAwvDzHu8nQkSzpR2nC+rtrK6tr5R32xsbe/s7tn7B10Vp5LQDol5LB8CrChngnY005w+JJLiKOC0F0yuS783pVKxWNzrLKF+hEeChYxgbaSBbXtjrHMvwnochHlWFAO76bScGdAycSvShAr/Gx/YH94wJmlEhSYcK9V3nUT7OZaaEU6LhpcqmmAywSPaN1TgiCo/n8Ur0IlRhiiMpXlCo5n6cyPHkVJZFJjJModa9ErxL6+f6vDSz5lIUk0FmR8KU450jMqu0JBJSjTPDMFEMvNXRMZYYqJNow0T3V0Muky6Zy3Xabl35832VdVZHY7gGE7BhQtoww3cQgcITOERnuHVerJerDfrfT5as6qdQ/gF6/Mbr7WblA==</latexit><latexit sha1_base64="LuSD8UcleRm6rVdTpRhQGNmIFf4=">AAACHnicjVBNS8NAFHypX7V+RT16WSyCp5KIoMeiF48KthWaUDbbTbt0swm7m0II+ScevPhXvIgInvTfuGlz0NaDAwvDzHu8nQkSzpR2nC+rtrK6tr5R32xsbe/s7tn7B10Vp5LQDol5LB8CrChngnY005w+JJLiKOC0F0yuS783pVKxWNzrLKF+hEeChYxgbaSBbXtjrHMvwnochHlWFAO76bScGdAycSvShAr/Gx/YH94wJmlEhSYcK9V3nUT7OZaaEU6LhpcqmmAywSPaN1TgiCo/n8Ur0IlRhiiMpXlCo5n6cyPHkVJZFJjJModa9ErxL6+f6vDSz5lIUk0FmR8KU450jMqu0JBJSjTPDMFEMvNXRMZYYqJNow0T3V0Muky6Zy3Xabl35832VdVZHY7gGE7BhQtoww3cQgcITOERnuHVerJerDfrfT5as6qdQ/gF6/Mbr7WblA==</latexit><latexit sha1_base64="LuSD8UcleRm6rVdTpRhQGNmIFf4=">AAACHnicjVBNS8NAFHypX7V+RT16WSyCp5KIoMeiF48KthWaUDbbTbt0swm7m0II+ScevPhXvIgInvTfuGlz0NaDAwvDzHu8nQkSzpR2nC+rtrK6tr5R32xsbe/s7tn7B10Vp5LQDol5LB8CrChngnY005w+JJLiKOC0F0yuS783pVKxWNzrLKF+hEeChYxgbaSBbXtjrHMvwnochHlWFAO76bScGdAycSvShAr/Gx/YH94wJmlEhSYcK9V3nUT7OZaaEU6LhpcqmmAywSPaN1TgiCo/n8Ur0IlRhiiMpXlCo5n6cyPHkVJZFJjJModa9ErxL6+f6vDSz5lIUk0FmR8KU450jMqu0JBJSjTPDMFEMvNXRMZYYqJNow0T3V0Muky6Zy3Xabl35832VdVZHY7gGE7BhQtoww3cQgcITOERnuHVerJerDfrfT5as6qdQ/gF6/Mbr7WblA==</latexit>

x
<latexit sha1_base64="P/78WoKPqTPMAmrnJ7K8sbyWLsQ=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X8QS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz/9OZEc</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit>
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ŷ
<latexit sha1_base64="ftwPUu2OdHZ7uJn5C9mXMZzDgfA=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdFl047KCfUATymQ6aYdOJmHmphBC/sSNC0Xc+ifu/BsnbRbaemDgcM693DMnSATX4DjfVm1jc2t7p77b2Ns/ODyyj096Ok4VZV0ai1gNAqKZ4JJ1gYNgg0QxEgWC9YPZfen350xpHssnyBLmR2QiecgpASONbNubEsi9iMA0CPOsKEZ202k5C+B14lakiSp0RvaXN45pGjEJVBCth66TgJ8TBZwKVjS8VLOE0BmZsKGhkkRM+/kieYEvjDLGYazMk4AX6u+NnERaZ1FgJsuIetUrxf+8YQrhrZ9zmaTAJF0eClOBIcZlDXjMFaMgMkMIVdxkxXRKFKFgymqYEtzVL6+T3lXLdVru43WzfVfVUUdn6BxdIhfdoDZ6QB3URRTN0TN6RW9Wbr1Y79bHcrRmVTun6A+szx9Xi5Qb</latexit><latexit sha1_base64="LuSD8UcleRm6rVdTpRhQGNmIFf4=">AAACHnicjVBNS8NAFHypX7V+RT16WSyCp5KIoMeiF48KthWaUDbbTbt0swm7m0II+ScevPhXvIgInvTfuGlz0NaDAwvDzHu8nQkSzpR2nC+rtrK6tr5R32xsbe/s7tn7B10Vp5LQDol5LB8CrChngnY005w+JJLiKOC0F0yuS783pVKxWNzrLKF+hEeChYxgbaSBbXtjrHMvwnochHlWFAO76bScGdAycSvShAr/Gx/YH94wJmlEhSYcK9V3nUT7OZaaEU6LhpcqmmAywSPaN1TgiCo/n8Ur0IlRhiiMpXlCo5n6cyPHkVJZFJjJModa9ErxL6+f6vDSz5lIUk0FmR8KU450jMqu0JBJSjTPDMFEMvNXRMZYYqJNow0T3V0Muky6Zy3Xabl35832VdVZHY7gGE7BhQtoww3cQgcITOERnuHVerJerDfrfT5as6qdQ/gF6/Mbr7WblA==</latexit><latexit sha1_base64="LuSD8UcleRm6rVdTpRhQGNmIFf4=">AAACHnicjVBNS8NAFHypX7V+RT16WSyCp5KIoMeiF48KthWaUDbbTbt0swm7m0II+ScevPhXvIgInvTfuGlz0NaDAwvDzHu8nQkSzpR2nC+rtrK6tr5R32xsbe/s7tn7B10Vp5LQDol5LB8CrChngnY005w+JJLiKOC0F0yuS783pVKxWNzrLKF+hEeChYxgbaSBbXtjrHMvwnochHlWFAO76bScGdAycSvShAr/Gx/YH94wJmlEhSYcK9V3nUT7OZaaEU6LhpcqmmAywSPaN1TgiCo/n8Ur0IlRhiiMpXlCo5n6cyPHkVJZFJjJModa9ErxL6+f6vDSz5lIUk0FmR8KU450jMqu0JBJSjTPDMFEMvNXRMZYYqJNow0T3V0Muky6Zy3Xabl35832VdVZHY7gGE7BhQtoww3cQgcITOERnuHVerJerDfrfT5as6qdQ/gF6/Mbr7WblA==</latexit><latexit sha1_base64="LuSD8UcleRm6rVdTpRhQGNmIFf4=">AAACHnicjVBNS8NAFHypX7V+RT16WSyCp5KIoMeiF48KthWaUDbbTbt0swm7m0II+ScevPhXvIgInvTfuGlz0NaDAwvDzHu8nQkSzpR2nC+rtrK6tr5R32xsbe/s7tn7B10Vp5LQDol5LB8CrChngnY005w+JJLiKOC0F0yuS783pVKxWNzrLKF+hEeChYxgbaSBbXtjrHMvwnochHlWFAO76bScGdAycSvShAr/Gx/YH94wJmlEhSYcK9V3nUT7OZaaEU6LhpcqmmAywSPaN1TgiCo/n8Ur0IlRhiiMpXlCo5n6cyPHkVJZFJjJModa9ErxL6+f6vDSz5lIUk0FmR8KU450jMqu0JBJSjTPDMFEMvNXRMZYYqJNow0T3V0Muky6Zy3Xabl35832VdVZHY7gGE7BhQtoww3cQgcITOERnuHVerJerDfrfT5as6qdQ/gF6/Mbr7WblA==</latexit>

y
<latexit sha1_base64="w2SeowxjSmKQZ+WPP4dmP+ztLQA=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdhNp0NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wf+vpEd</latexit><latexit sha1_base64="02ggfyILRRLkqGm5VO3XB99zGJA=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzAbT3qVqltzpyCLxCtIFQr8b7xX+ez2Y5ZGKA0TVOuO5ybGz6gynAmclLupxoSyER1gx1JJI9R+No01IcdW6ZMwVvZJQ6bqz42MRlqPo8BO5jH0vJeLf3md1IQXfsZlkhqUbHYoTAUxMck7In2ukBkxtoQyxe1fCRtSRZmxTZZtdG8+6CJpntY8t+bdnlXrl0VnJTiEIzgBD86hDtdwAw1gIOERnuHVeXJenDfnfTa65BQ7B/ALzsc38pqYlg==</latexit><latexit sha1_base64="02ggfyILRRLkqGm5VO3XB99zGJA=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzAbT3qVqltzpyCLxCtIFQr8b7xX+ez2Y5ZGKA0TVOuO5ybGz6gynAmclLupxoSyER1gx1JJI9R+No01IcdW6ZMwVvZJQ6bqz42MRlqPo8BO5jH0vJeLf3md1IQXfsZlkhqUbHYoTAUxMck7In2ukBkxtoQyxe1fCRtSRZmxTZZtdG8+6CJpntY8t+bdnlXrl0VnJTiEIzgBD86hDtdwAw1gIOERnuHVeXJenDfnfTa65BQ7B/ALzsc38pqYlg==</latexit><latexit sha1_base64="02ggfyILRRLkqGm5VO3XB99zGJA=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzAbT3qVqltzpyCLxCtIFQr8b7xX+ez2Y5ZGKA0TVOuO5ybGz6gynAmclLupxoSyER1gx1JJI9R+No01IcdW6ZMwVvZJQ6bqz42MRlqPo8BO5jH0vJeLf3md1IQXfsZlkhqUbHYoTAUxMck7In2ukBkxtoQyxe1fCRtSRZmxTZZtdG8+6CJpntY8t+bdnlXrl0VnJTiEIzgBD86hDtdwAw1gIOERnuHVeXJenDfnfTa65BQ7B/ALzsc38pqYlg==</latexit>
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<latexit sha1_base64="w2SeowxjSmKQZ+WPP4dmP+ztLQA=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdhNp0NqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/myeekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUKz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn5ZCg0ZyinllCmhc1K2JhqytCWVLEleMsnr5L2Rd1z6979Za1xU9RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+djMVpyip1j+APn8wf+vpEd</latexit><latexit sha1_base64="02ggfyILRRLkqGm5VO3XB99zGJA=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzAbT3qVqltzpyCLxCtIFQr8b7xX+ez2Y5ZGKA0TVOuO5ybGz6gynAmclLupxoSyER1gx1JJI9R+No01IcdW6ZMwVvZJQ6bqz42MRlqPo8BO5jH0vJeLf3md1IQXfsZlkhqUbHYoTAUxMck7In2ukBkxtoQyxe1fCRtSRZmxTZZtdG8+6CJpntY8t+bdnlXrl0VnJTiEIzgBD86hDtdwAw1gIOERnuHVeXJenDfnfTa65BQ7B/ALzsc38pqYlg==</latexit><latexit sha1_base64="02ggfyILRRLkqGm5VO3XB99zGJA=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzAbT3qVqltzpyCLxCtIFQr8b7xX+ez2Y5ZGKA0TVOuO5ybGz6gynAmclLupxoSyER1gx1JJI9R+No01IcdW6ZMwVvZJQ6bqz42MRlqPo8BO5jH0vJeLf3md1IQXfsZlkhqUbHYoTAUxMck7In2ukBkxtoQyxe1fCRtSRZmxTZZtdG8+6CJpntY8t+bdnlXrl0VnJTiEIzgBD86hDtdwAw1gIOERnuHVeXJenDfnfTa65BQ7B/ALzsc38pqYlg==</latexit><latexit sha1_base64="02ggfyILRRLkqGm5VO3XB99zGJA=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzAbT3qVqltzpyCLxCtIFQr8b7xX+ez2Y5ZGKA0TVOuO5ybGz6gynAmclLupxoSyER1gx1JJI9R+No01IcdW6ZMwVvZJQ6bqz42MRlqPo8BO5jH0vJeLf3md1IQXfsZlkhqUbHYoTAUxMck7In2ukBkxtoQyxe1fCRtSRZmxTZZtdG8+6CJpntY8t+bdnlXrl0VnJTiEIzgBD86hDtdwAw1gIOERnuHVeXJenDfnfTa65BQ7B/ALzsc38pqYlg==</latexit>

L(ŷ,y) = �
X

i

yi log ŷi

<latexit sha1_base64="gu+0XCix4u/jPyjB9ao/N0h/ulA=">AAACOHicbVDLSsNAFJ3UV62vqEs3g0WooCURQTdC0Y0LwQr2AU0Ik+mkHTp5MDMRQshnufEz3IkbF4q49QuctAFr64GBc8+9h7n3uBGjQhrGi1ZaWFxaXimvVtbWNza39O2dtghjjkkLhyzkXRcJwmhAWpJKRroRJ8h3Gem4o6u833kgXNAwuJdJRGwfDQLqUYykkhz99qZmDZFMLR/JoeulSZYdwd/iEF7AY0vEvkOn1Lxg4QDOOpXu6FWjbowB54lZkCoo0HT0Z6sf4tgngcQMCdEzjUjaKeKSYkayihULEiE8QgPSUzRAPhF2Oj48gwdK6UMv5OoFEo7VaUeKfCES31WT+ZZitpeL//V6sfTO7ZQGUSxJgCcfeTGDMoR5irBPOcGSJYogzKnaFeIh4ghLlXVFhWDOnjxP2id106ibd6fVxmURRxnsgX1QAyY4Aw1wDZqgBTB4BK/gHXxoT9qb9ql9TUZLWuHZBX+gff8Awc6tmQ==</latexit><latexit sha1_base64="gFpRDVnnwYM3bJLbpT0HMJFAEnc=">AAACXXicjVFNS8MwGE6r0zmnVj148BIcwgQdrQh6EYZePAgquA9YS0mzdAtLP0hSoZT+LP+IN/HgxR9iuhWcmwdfCDzv80HyvvFiRoU0zXdNX1mtrK1XN2qb9a3tHWN3ryuihGPSwRGLeN9DgjAako6kkpF+zAkKPEZ63uS20HsvhAsahc8yjYkToFFIfYqRVJRrPNw37TGSmR0gOfb8LM3zU/jTnMBreGaLJHDpHFs0LBrBxaTiXaNhtsxpwWVglaAByvqf3TXe7GGEk4CEEjMkxMAyY+lkiEuKGclrdiJIjPAEjchAwRAFRDjZdDs5PFbMEPoRVyeUcMrOJzIUCJEGnnIWo4hFrSD/0gaJ9K+cjIZxIkmIZxf5CYMygsWq4ZBygiVLFUCYU/VWiMeIIyzVh9TU6NbioMuge96yzJb1dNFo35Q7q4JDcASawAKXoA3uwCPoAAxewQf40mrap17R6/r2zKprZWYf/Cr94BvlALAX</latexit><latexit sha1_base64="gFpRDVnnwYM3bJLbpT0HMJFAEnc=">AAACXXicjVFNS8MwGE6r0zmnVj148BIcwgQdrQh6EYZePAgquA9YS0mzdAtLP0hSoZT+LP+IN/HgxR9iuhWcmwdfCDzv80HyvvFiRoU0zXdNX1mtrK1XN2qb9a3tHWN3ryuihGPSwRGLeN9DgjAako6kkpF+zAkKPEZ63uS20HsvhAsahc8yjYkToFFIfYqRVJRrPNw37TGSmR0gOfb8LM3zU/jTnMBreGaLJHDpHFs0LBrBxaTiXaNhtsxpwWVglaAByvqf3TXe7GGEk4CEEjMkxMAyY+lkiEuKGclrdiJIjPAEjchAwRAFRDjZdDs5PFbMEPoRVyeUcMrOJzIUCJEGnnIWo4hFrSD/0gaJ9K+cjIZxIkmIZxf5CYMygsWq4ZBygiVLFUCYU/VWiMeIIyzVh9TU6NbioMuge96yzJb1dNFo35Q7q4JDcASawAKXoA3uwCPoAAxewQf40mrap17R6/r2zKprZWYf/Cr94BvlALAX</latexit><latexit sha1_base64="gFpRDVnnwYM3bJLbpT0HMJFAEnc=">AAACXXicjVFNS8MwGE6r0zmnVj148BIcwgQdrQh6EYZePAgquA9YS0mzdAtLP0hSoZT+LP+IN/HgxR9iuhWcmwdfCDzv80HyvvFiRoU0zXdNX1mtrK1XN2qb9a3tHWN3ryuihGPSwRGLeN9DgjAako6kkpF+zAkKPEZ63uS20HsvhAsahc8yjYkToFFIfYqRVJRrPNw37TGSmR0gOfb8LM3zU/jTnMBreGaLJHDpHFs0LBrBxaTiXaNhtsxpwWVglaAByvqf3TXe7GGEk4CEEjMkxMAyY+lkiEuKGclrdiJIjPAEjchAwRAFRDjZdDs5PFbMEPoRVyeUcMrOJzIUCJEGnnIWo4hFrSD/0gaJ9K+cjIZxIkmIZxf5CYMygsWq4ZBygiVLFUCYU/VWiMeIIyzVh9TU6NbioMuge96yzJb1dNFo35Q7q4JDcASawAKXoA3uwCPoAAxewQf40mrap17R6/r2zKprZWYf/Cr94BvlALAX</latexit>

“Teacher” “Student”

L
one-hot

I

-



Knowledge Distillation

cfT
<latexit sha1_base64="oU1KE6il3e36Lubh+tRif1X0p4Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK/YI2ls120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4dua3n7g2IlYNnCTcj+hQiVAwilZ6CB8b/XLFrbpzkFXi5aQCOer98ldvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+anTsmZVQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPYzoZIUuWKLRWEqCcZk9jcZCM0ZyokllGlhbyVsRDVlaNMp2RC85ZdXSeui6rlV7/6yUrvJ4yjCCZzCOXhwBTW4gzo0gcEQnuEV3hzpvDjvzseiteDkM8fwB87nDyPLjbA=</latexit><latexit sha1_base64="oU1KE6il3e36Lubh+tRif1X0p4Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK/YI2ls120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4dua3n7g2IlYNnCTcj+hQiVAwilZ6CB8b/XLFrbpzkFXi5aQCOer98ldvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+anTsmZVQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPYzoZIUuWKLRWEqCcZk9jcZCM0ZyokllGlhbyVsRDVlaNMp2RC85ZdXSeui6rlV7/6yUrvJ4yjCCZzCOXhwBTW4gzo0gcEQnuEV3hzpvDjvzseiteDkM8fwB87nDyPLjbA=</latexit><latexit sha1_base64="oU1KE6il3e36Lubh+tRif1X0p4Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK/YI2ls120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4dua3n7g2IlYNnCTcj+hQiVAwilZ6CB8b/XLFrbpzkFXi5aQCOer98ldvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+anTsmZVQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPYzoZIUuWKLRWEqCcZk9jcZCM0ZyokllGlhbyVsRDVlaNMp2RC85ZdXSeui6rlV7/6yUrvJ4yjCCZzCOXhwBTW4gzo0gcEQnuEV3hzpvDjvzseiteDkM8fwB87nDyPLjbA=</latexit><latexit sha1_base64="oU1KE6il3e36Lubh+tRif1X0p4Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK/YI2ls120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4dua3n7g2IlYNnCTcj+hQiVAwilZ6CB8b/XLFrbpzkFXi5aQCOer98ldvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+anTsmZVQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPYzoZIUuWKLRWEqCcZk9jcZCM0ZyokllGlhbyVsRDVlaNMp2RC85ZdXSeui6rlV7/6yUrvJ4yjCCZzCOXhwBTW4gzo0gcEQnuEV3hzpvDjvzseiteDkM8fwB87nDyPLjbA=</latexit>

Teacher

fS
<latexit sha1_base64="K7fT48m4n6WkKPewHq0D7IeoBLM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dK7Qe0sWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUCB8b/XLFrbpzkFXi5aQCOer98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teveXldpNHkcRTuAUzsGDK6jBHdShCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAiR42v</latexit><latexit sha1_base64="K7fT48m4n6WkKPewHq0D7IeoBLM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dK7Qe0sWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUCB8b/XLFrbpzkFXi5aQCOer98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teveXldpNHkcRTuAUzsGDK6jBHdShCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAiR42v</latexit><latexit sha1_base64="K7fT48m4n6WkKPewHq0D7IeoBLM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dK7Qe0sWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUCB8b/XLFrbpzkFXi5aQCOer98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teveXldpNHkcRTuAUzsGDK6jBHdShCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAiR42v</latexit><latexit sha1_base64="K7fT48m4n6WkKPewHq0D7IeoBLM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dK7Qe0sWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUCB8b/XLFrbpzkFXi5aQCOer98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teveXldpNHkcRTuAUzsGDK6jBHdShCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAiR42v</latexit>

Student

yS
<latexit sha1_base64="UJewZQb6yR4NA8oxVd0CNw+ShKI=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxoH9DEMplO2qGTSZiHEEJ/w40LRdz6M+78GydtFtp6YOBwzr3cMydMOVPadb+dldW19Y3NylZ1e2d3b792cNhRiZGEtknCE9kLsaKcCdrWTHPaSyXFcchpN5zcFH73iUrFEvGgs5QGMR4JFjGCtZV8P8Z6HEZ5Nn28H9TqbsOdAS0TryR1KNEa1L78YUJMTIUmHCvV99xUBzmWmhFOp1XfKJpiMsEj2rdU4JiqIJ9lnqJTqwxRlEj7hEYz9fdGjmOlsji0k0VGtegV4n9e3+joKsiZSI2mgswPRYYjnaCiADRkkhLNM0swkcxmRWSMJSba1lS1JXiLX14mnfOG5za8u4t687qsowLHcAJn4MElNOEWWtAGAik8wyu8OcZ5cd6dj/noilPuHMEfOJ8/XeqR4g==</latexit><latexit sha1_base64="UJewZQb6yR4NA8oxVd0CNw+ShKI=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxoH9DEMplO2qGTSZiHEEJ/w40LRdz6M+78GydtFtp6YOBwzr3cMydMOVPadb+dldW19Y3NylZ1e2d3b792cNhRiZGEtknCE9kLsaKcCdrWTHPaSyXFcchpN5zcFH73iUrFEvGgs5QGMR4JFjGCtZV8P8Z6HEZ5Nn28H9TqbsOdAS0TryR1KNEa1L78YUJMTIUmHCvV99xUBzmWmhFOp1XfKJpiMsEj2rdU4JiqIJ9lnqJTqwxRlEj7hEYz9fdGjmOlsji0k0VGtegV4n9e3+joKsiZSI2mgswPRYYjnaCiADRkkhLNM0swkcxmRWSMJSba1lS1JXiLX14mnfOG5za8u4t687qsowLHcAJn4MElNOEWWtAGAik8wyu8OcZ5cd6dj/noilPuHMEfOJ8/XeqR4g==</latexit><latexit sha1_base64="UJewZQb6yR4NA8oxVd0CNw+ShKI=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxoH9DEMplO2qGTSZiHEEJ/w40LRdz6M+78GydtFtp6YOBwzr3cMydMOVPadb+dldW19Y3NylZ1e2d3b792cNhRiZGEtknCE9kLsaKcCdrWTHPaSyXFcchpN5zcFH73iUrFEvGgs5QGMR4JFjGCtZV8P8Z6HEZ5Nn28H9TqbsOdAS0TryR1KNEa1L78YUJMTIUmHCvV99xUBzmWmhFOp1XfKJpiMsEj2rdU4JiqIJ9lnqJTqwxRlEj7hEYz9fdGjmOlsji0k0VGtegV4n9e3+joKsiZSI2mgswPRYYjnaCiADRkkhLNM0swkcxmRWSMJSba1lS1JXiLX14mnfOG5za8u4t687qsowLHcAJn4MElNOEWWtAGAik8wyu8OcZ5cd6dj/noilPuHMEfOJ8/XeqR4g==</latexit><latexit sha1_base64="UJewZQb6yR4NA8oxVd0CNw+ShKI=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxoH9DEMplO2qGTSZiHEEJ/w40LRdz6M+78GydtFtp6YOBwzr3cMydMOVPadb+dldW19Y3NylZ1e2d3b792cNhRiZGEtknCE9kLsaKcCdrWTHPaSyXFcchpN5zcFH73iUrFEvGgs5QGMR4JFjGCtZV8P8Z6HEZ5Nn28H9TqbsOdAS0TryR1KNEa1L78YUJMTIUmHCvV99xUBzmWmhFOp1XfKJpiMsEj2rdU4JiqIJ9lnqJTqwxRlEj7hEYz9fdGjmOlsji0k0VGtegV4n9e3+joKsiZSI2mgswPRYYjnaCiADRkkhLNM0swkcxmRWSMJSba1lS1JXiLX14mnfOG5za8u4t687qsowLHcAJn4MElNOEWWtAGAik8wyu8OcZ5cd6dj/noilPuHMEfOJ8/XeqR4g==</latexit>

x
<latexit sha1_base64="P/78WoKPqTPMAmrnJ7K8sbyWLsQ=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X8QS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz/9OZEc</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit>

yT
<latexit sha1_base64="ObVwcstOIEdkZrkrhNNa+l1UEQs=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKzQFzSxTKaTduhkEuYhhNDfcONCEbf+jDv/xkmbhbYeGDiccy/3zAlTzpR23W9nbX1jc2u7slPd3ds/OKwdHXdVYiShHZLwRPZDrChngnY005z2U0lxHHLaC6d3hd97olKxRLR1ltIgxmPBIkawtpLvx1hPwijPZo/tYa3uNtw50CrxSlKHEq1h7csfJcTEVGjCsVIDz011kGOpGeF0VvWNoikmUzymA0sFjqkK8nnmGTq3yghFibRPaDRXf2/kOFYqi0M7WWRUy14h/ucNjI5ugpyJ1GgqyOJQZDjSCSoKQCMmKdE8swQTyWxWRCZYYqJtTVVbgrf85VXSvWx4bsN7uKo3b8s6KnAKZ3ABHlxDE+6hBR0gkMIzvMKbY5wX5935WIyuOeXOCfyB8/kDX26R4w==</latexit><latexit sha1_base64="ObVwcstOIEdkZrkrhNNa+l1UEQs=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKzQFzSxTKaTduhkEuYhhNDfcONCEbf+jDv/xkmbhbYeGDiccy/3zAlTzpR23W9nbX1jc2u7slPd3ds/OKwdHXdVYiShHZLwRPZDrChngnY005z2U0lxHHLaC6d3hd97olKxRLR1ltIgxmPBIkawtpLvx1hPwijPZo/tYa3uNtw50CrxSlKHEq1h7csfJcTEVGjCsVIDz011kGOpGeF0VvWNoikmUzymA0sFjqkK8nnmGTq3yghFibRPaDRXf2/kOFYqi0M7WWRUy14h/ucNjI5ugpyJ1GgqyOJQZDjSCSoKQCMmKdE8swQTyWxWRCZYYqJtTVVbgrf85VXSvWx4bsN7uKo3b8s6KnAKZ3ABHlxDE+6hBR0gkMIzvMKbY5wX5935WIyuOeXOCfyB8/kDX26R4w==</latexit><latexit sha1_base64="ObVwcstOIEdkZrkrhNNa+l1UEQs=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKzQFzSxTKaTduhkEuYhhNDfcONCEbf+jDv/xkmbhbYeGDiccy/3zAlTzpR23W9nbX1jc2u7slPd3ds/OKwdHXdVYiShHZLwRPZDrChngnY005z2U0lxHHLaC6d3hd97olKxRLR1ltIgxmPBIkawtpLvx1hPwijPZo/tYa3uNtw50CrxSlKHEq1h7csfJcTEVGjCsVIDz011kGOpGeF0VvWNoikmUzymA0sFjqkK8nnmGTq3yghFibRPaDRXf2/kOFYqi0M7WWRUy14h/ucNjI5ugpyJ1GgqyOJQZDjSCSoKQCMmKdE8swQTyWxWRCZYYqJtTVVbgrf85VXSvWx4bsN7uKo3b8s6KnAKZ3ABHlxDE+6hBR0gkMIzvMKbY5wX5935WIyuOeXOCfyB8/kDX26R4w==</latexit><latexit sha1_base64="ObVwcstOIEdkZrkrhNNa+l1UEQs=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKzQFzSxTKaTduhkEuYhhNDfcONCEbf+jDv/xkmbhbYeGDiccy/3zAlTzpR23W9nbX1jc2u7slPd3ds/OKwdHXdVYiShHZLwRPZDrChngnY005z2U0lxHHLaC6d3hd97olKxRLR1ltIgxmPBIkawtpLvx1hPwijPZo/tYa3uNtw50CrxSlKHEq1h7csfJcTEVGjCsVIDz011kGOpGeF0VvWNoikmUzymA0sFjqkK8nnmGTq3yghFibRPaDRXf2/kOFYqi0M7WWRUy14h/ucNjI5ugpyJ1GgqyOJQZDjSCSoKQCMmKdE8swQTyWxWRCZYYqJtTVVbgrf85VXSvWx4bsN7uKo3b8s6KnAKZ3ABHlxDE+6hBR0gkMIzvMKbY5wX5935WIyuOeXOCfyB8/kDX26R4w==</latexit> yT

<latexit sha1_base64="ObVwcstOIEdkZrkrhNNa+l1UEQs=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKzQFzSxTKaTduhkEuYhhNDfcONCEbf+jDv/xkmbhbYeGDiccy/3zAlTzpR23W9nbX1jc2u7slPd3ds/OKwdHXdVYiShHZLwRPZDrChngnY005z2U0lxHHLaC6d3hd97olKxRLR1ltIgxmPBIkawtpLvx1hPwijPZo/tYa3uNtw50CrxSlKHEq1h7csfJcTEVGjCsVIDz011kGOpGeF0VvWNoikmUzymA0sFjqkK8nnmGTq3yghFibRPaDRXf2/kOFYqi0M7WWRUy14h/ucNjI5ugpyJ1GgqyOJQZDjSCSoKQCMmKdE8swQTyWxWRCZYYqJtTVVbgrf85VXSvWx4bsN7uKo3b8s6KnAKZ3ABHlxDE+6hBR0gkMIzvMKbY5wX5935WIyuOeXOCfyB8/kDX26R4w==</latexit><latexit sha1_base64="ObVwcstOIEdkZrkrhNNa+l1UEQs=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKzQFzSxTKaTduhkEuYhhNDfcONCEbf+jDv/xkmbhbYeGDiccy/3zAlTzpR23W9nbX1jc2u7slPd3ds/OKwdHXdVYiShHZLwRPZDrChngnY005z2U0lxHHLaC6d3hd97olKxRLR1ltIgxmPBIkawtpLvx1hPwijPZo/tYa3uNtw50CrxSlKHEq1h7csfJcTEVGjCsVIDz011kGOpGeF0VvWNoikmUzymA0sFjqkK8nnmGTq3yghFibRPaDRXf2/kOFYqi0M7WWRUy14h/ucNjI5ugpyJ1GgqyOJQZDjSCSoKQCMmKdE8swQTyWxWRCZYYqJtTVVbgrf85VXSvWx4bsN7uKo3b8s6KnAKZ3ABHlxDE+6hBR0gkMIzvMKbY5wX5935WIyuOeXOCfyB8/kDX26R4w==</latexit><latexit sha1_base64="ObVwcstOIEdkZrkrhNNa+l1UEQs=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKzQFzSxTKaTduhkEuYhhNDfcONCEbf+jDv/xkmbhbYeGDiccy/3zAlTzpR23W9nbX1jc2u7slPd3ds/OKwdHXdVYiShHZLwRPZDrChngnY005z2U0lxHHLaC6d3hd97olKxRLR1ltIgxmPBIkawtpLvx1hPwijPZo/tYa3uNtw50CrxSlKHEq1h7csfJcTEVGjCsVIDz011kGOpGeF0VvWNoikmUzymA0sFjqkK8nnmGTq3yghFibRPaDRXf2/kOFYqi0M7WWRUy14h/ucNjI5ugpyJ1GgqyOJQZDjSCSoKQCMmKdE8swQTyWxWRCZYYqJtTVVbgrf85VXSvWx4bsN7uKo3b8s6KnAKZ3ABHlxDE+6hBR0gkMIzvMKbY5wX5935WIyuOeXOCfyB8/kDX26R4w==</latexit><latexit sha1_base64="ObVwcstOIEdkZrkrhNNa+l1UEQs=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKzQFzSxTKaTduhkEuYhhNDfcONCEbf+jDv/xkmbhbYeGDiccy/3zAlTzpR23W9nbX1jc2u7slPd3ds/OKwdHXdVYiShHZLwRPZDrChngnY005z2U0lxHHLaC6d3hd97olKxRLR1ltIgxmPBIkawtpLvx1hPwijPZo/tYa3uNtw50CrxSlKHEq1h7csfJcTEVGjCsVIDz011kGOpGeF0VvWNoikmUzymA0sFjqkK8nnmGTq3yghFibRPaDRXf2/kOFYqi0M7WWRUy14h/ucNjI5ugpyJ1GgqyOJQZDjSCSoKQCMmKdE8swQTyWxWRCZYYqJtTVVbgrf85VXSvWx4bsN7uKo3b8s6KnAKZ3ABHlxDE+6hBR0gkMIzvMKbY5wX5935WIyuOeXOCfyB8/kDX26R4w==</latexit>
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<latexit sha1_base64="UJewZQb6yR4NA8oxVd0CNw+ShKI=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxoH9DEMplO2qGTSZiHEEJ/w40LRdz6M+78GydtFtp6YOBwzr3cMydMOVPadb+dldW19Y3NylZ1e2d3b792cNhRiZGEtknCE9kLsaKcCdrWTHPaSyXFcchpN5zcFH73iUrFEvGgs5QGMR4JFjGCtZV8P8Z6HEZ5Nn28H9TqbsOdAS0TryR1KNEa1L78YUJMTIUmHCvV99xUBzmWmhFOp1XfKJpiMsEj2rdU4JiqIJ9lnqJTqwxRlEj7hEYz9fdGjmOlsji0k0VGtegV4n9e3+joKsiZSI2mgswPRYYjnaCiADRkkhLNM0swkcxmRWSMJSba1lS1JXiLX14mnfOG5za8u4t687qsowLHcAJn4MElNOEWWtAGAik8wyu8OcZ5cd6dj/noilPuHMEfOJ8/XeqR4g==</latexit><latexit sha1_base64="UJewZQb6yR4NA8oxVd0CNw+ShKI=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxoH9DEMplO2qGTSZiHEEJ/w40LRdz6M+78GydtFtp6YOBwzr3cMydMOVPadb+dldW19Y3NylZ1e2d3b792cNhRiZGEtknCE9kLsaKcCdrWTHPaSyXFcchpN5zcFH73iUrFEvGgs5QGMR4JFjGCtZV8P8Z6HEZ5Nn28H9TqbsOdAS0TryR1KNEa1L78YUJMTIUmHCvV99xUBzmWmhFOp1XfKJpiMsEj2rdU4JiqIJ9lnqJTqwxRlEj7hEYz9fdGjmOlsji0k0VGtegV4n9e3+joKsiZSI2mgswPRYYjnaCiADRkkhLNM0swkcxmRWSMJSba1lS1JXiLX14mnfOG5za8u4t687qsowLHcAJn4MElNOEWWtAGAik8wyu8OcZ5cd6dj/noilPuHMEfOJ8/XeqR4g==</latexit><latexit sha1_base64="UJewZQb6yR4NA8oxVd0CNw+ShKI=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxoH9DEMplO2qGTSZiHEEJ/w40LRdz6M+78GydtFtp6YOBwzr3cMydMOVPadb+dldW19Y3NylZ1e2d3b792cNhRiZGEtknCE9kLsaKcCdrWTHPaSyXFcchpN5zcFH73iUrFEvGgs5QGMR4JFjGCtZV8P8Z6HEZ5Nn28H9TqbsOdAS0TryR1KNEa1L78YUJMTIUmHCvV99xUBzmWmhFOp1XfKJpiMsEj2rdU4JiqIJ9lnqJTqwxRlEj7hEYz9fdGjmOlsji0k0VGtegV4n9e3+joKsiZSI2mgswPRYYjnaCiADRkkhLNM0swkcxmRWSMJSba1lS1JXiLX14mnfOG5za8u4t687qsowLHcAJn4MElNOEWWtAGAik8wyu8OcZ5cd6dj/noilPuHMEfOJ8/XeqR4g==</latexit><latexit sha1_base64="UJewZQb6yR4NA8oxVd0CNw+ShKI=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxoH9DEMplO2qGTSZiHEEJ/w40LRdz6M+78GydtFtp6YOBwzr3cMydMOVPadb+dldW19Y3NylZ1e2d3b792cNhRiZGEtknCE9kLsaKcCdrWTHPaSyXFcchpN5zcFH73iUrFEvGgs5QGMR4JFjGCtZV8P8Z6HEZ5Nn28H9TqbsOdAS0TryR1KNEa1L78YUJMTIUmHCvV99xUBzmWmhFOp1XfKJpiMsEj2rdU4JiqIJ9lnqJTqwxRlEj7hEYz9fdGjmOlsji0k0VGtegV4n9e3+joKsiZSI2mgswPRYYjnaCiADRkkhLNM0swkcxmRWSMJSba1lS1JXiLX14mnfOG5za8u4t687qsowLHcAJn4MElNOEWWtAGAik8wyu8OcZ5cd6dj/noilPuHMEfOJ8/XeqR4g==</latexit>
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[Hinton, Vinyals, Dean, 2015]

x
<latexit sha1_base64="P/78WoKPqTPMAmrnJ7K8sbyWLsQ=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X8QS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz/9OZEc</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit>
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<latexit sha1_base64="FNQyRaxZEJPWpbW7stwV5nnTanQ=">AAACNHicbZBLS8NAEMc39VXrK+rRy2IRKmhJRNCLUPQi6KHSJzQxbLabdunmwe5GCKEfyosfxIsIHhTx6mdw0/bQhwML//nNDDvzdyNGhTSMdy23tLyyupZfL2xsbm3v6Lt7TRHGHJMGDlnI2y4ShNGANCSVjLQjTpDvMtJyBzdZvfVEuKBhUJdJRGwf9QLqUYykQo5+d1+yfCT7rpcmw8faCZzK6sfwCp5aIvYdOsOzlIW9aVZTzNGLRtkYBVwU5kQUwSSqjv5qdUMc+ySQmCEhOqYRSTtFXFLMyLBgxYJECA9Qj3SUDJBPhJ2Ojh7CI0W60Au5eoGEIzo9kSJfiMR3VWe2ppivZfC/WieW3qWd0iCKJQnw+CMvZlCGMHMQdiknWLJECYQ5VbtC3EccYal8LigTzPmTF0XzrGwaZfPhvFi5ntiRBwfgEJSACS5ABdyCKmgADJ7BG/gEX9qL9qF9az/j1pw2mdkHM6H9/gEJKqsV</latexit><latexit sha1_base64="oktvyQjE2ticdouI8knGIpjMXV4=">AAACWXicjZHLSsNAFIYn8VbjLdqlm8EiVNCSiKAboehG0IXSKzSxTKaTdujkwsxECKEP5au4EXHjozhps+jFhQcG/vOdc5g5/3gxo0Ja1pemr61vbG6Vto2d3b39A/PwqC2ihGPSwhGLeNdDgjAakpakkpFuzAkKPEY63vg+r3feCBc0CpsyjYkboGFIfYqRVKhvPj5VnQDJkedn6eS1cQ7nsuYZvIUXjkiCPl3gecqi4TxrKNY3K1bNmgZcFXYhKqCI/7X3zQ9nEOEkIKHEDAnRs61YuhnikmJGJoaTCBIjPEZD0lMyRAERbjZ1ZgJPFRlAP+LqhBJO6fxEhgIh0sBTnfkuYrmWw79qvUT6N25GwziRJMSzi/yEQRnB3GY4oJxgyVIlEOZUvRXiEeIIS/UZhlrdXl50VbQva7ZVs1+uKvW7wrMSOAYnoApscA3q4AE8gxbA4B18gh9tU/vWNb2kG7NWXStmymAh9PIv1G2tkw==</latexit><latexit sha1_base64="oktvyQjE2ticdouI8knGIpjMXV4=">AAACWXicjZHLSsNAFIYn8VbjLdqlm8EiVNCSiKAboehG0IXSKzSxTKaTdujkwsxECKEP5au4EXHjozhps+jFhQcG/vOdc5g5/3gxo0Ja1pemr61vbG6Vto2d3b39A/PwqC2ihGPSwhGLeNdDgjAakpakkpFuzAkKPEY63vg+r3feCBc0CpsyjYkboGFIfYqRVKhvPj5VnQDJkedn6eS1cQ7nsuYZvIUXjkiCPl3gecqi4TxrKNY3K1bNmgZcFXYhKqCI/7X3zQ9nEOEkIKHEDAnRs61YuhnikmJGJoaTCBIjPEZD0lMyRAERbjZ1ZgJPFRlAP+LqhBJO6fxEhgIh0sBTnfkuYrmWw79qvUT6N25GwziRJMSzi/yEQRnB3GY4oJxgyVIlEOZUvRXiEeIIS/UZhlrdXl50VbQva7ZVs1+uKvW7wrMSOAYnoApscA3q4AE8gxbA4B18gh9tU/vWNb2kG7NWXStmymAh9PIv1G2tkw==</latexit><latexit sha1_base64="oktvyQjE2ticdouI8knGIpjMXV4=">AAACWXicjZHLSsNAFIYn8VbjLdqlm8EiVNCSiKAboehG0IXSKzSxTKaTdujkwsxECKEP5au4EXHjozhps+jFhQcG/vOdc5g5/3gxo0Ja1pemr61vbG6Vto2d3b39A/PwqC2ihGPSwhGLeNdDgjAakpakkpFuzAkKPEY63vg+r3feCBc0CpsyjYkboGFIfYqRVKhvPj5VnQDJkedn6eS1cQ7nsuYZvIUXjkiCPl3gecqi4TxrKNY3K1bNmgZcFXYhKqCI/7X3zQ9nEOEkIKHEDAnRs61YuhnikmJGJoaTCBIjPEZD0lMyRAERbjZ1ZgJPFRlAP+LqhBJO6fxEhgIh0sBTnfkuYrmWw79qvUT6N25GwziRJMSzi/yEQRnB3GY4oJxgyVIlEOZUvRXiEeIIS/UZhlrdXl50VbQva7ZVs1+uKvW7wrMSOAYnoApscA3q4AE8gxbA4B18gh9tU/vWNb2kG7NWXStmymAh9PIv1G2tkw==</latexit>
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• The “label” you get for 
each input is more 
informative than just the 
ground truth class 

• The “label” (soft target) 
says not just “this is a dog” 
but “this is a dog that looks 
a bit like a cat and very 
different from a bear” (so 
maybe it’s a small dog).

Knowledge Distillation [Hinton, Vinyals, Dean, 2015]

System & training set Train Frame Accuracy Test Frame Accuracy
Baseline (100% of training set) 63.4% 58.9%
Baseline (3% of training set) 67.3% 44.5%
Soft Targets (3% of training set) 65.4% 57.0%

Table 5: Soft targets allow a new model to generalize well from only 3% of the training set. The soft
targets are obtained by training on the full training set.

6.1 Using soft targets to prevent specialists from overfitting

The specialists that we used in our experiments on the JFT dataset collapsed all of their non-specialist
classes into a single dustbin class. If we allow specialists to have a full softmax over all classes,
there may be a much better way to prevent them overfitting than using early stopping. A specialist
is trained on data that is highly enriched in its special classes. This means that the effective size of
its training set is much smaller and it has a strong tendency to overfit on its special classes. This
problem cannot be solved by making the specialist a lot smaller because then we lose the very helpful
transfer effects we get from modeling all of the non-specialist classes.

Our experiment using 3% of the speech data strongly suggests that if a specialist is initialized with
the weights of the generalist, we can make it retain nearly all of its knowledge about the non-special
classes by training it with soft targets for the non-special classes in addition to training it with hard
targets. The soft targets can be provided by the generalist. We are currently exploring this approach.

7 Relationship to Mixtures of Experts

The use of specialists that are trained on subsets of the data has some resemblance to mixtures of
experts [6] which use a gating network to compute the probability of assigning each example to each
expert. At the same time as the experts are learning to deal with the examples assigned to them, the
gating network is learning to choose which experts to assign each example to based on the relative
discriminative performance of the experts for that example. Using the discriminative performance
of the experts to determine the learned assignments is much better than simply clustering the input
vectors and assigning an expert to each cluster, but it makes the training hard to parallelize: First,
the weighted training set for each expert keeps changing in a way that depends on all the other
experts and second, the gating network needs to compare the performance of different experts on
the same example to know how to revise its assignment probabilities. These difficulties have meant
that mixtures of experts are rarely used in the regime where they might be most beneficial: tasks
with huge datasets that contain distinctly different subsets.

It is much easier to parallelize the training of multiple specialists. We first train a generalist model
and then use the confusion matrix to define the subsets that the specialists are trained on. Once these
subsets have been defined the specialists can be trained entirely independently. At test time we can
use the predictions from the generalist model to decide which specialists are relevant and only these
specialists need to be run.

8 Discussion

We have shown that distilling works very well for transferring knowledge from an ensemble or
from a large highly regularized model into a smaller, distilled model. On MNIST distillation works
remarkablywell evenwhen the transfer set that is used to train the distilled model lacks any examples
of one or more of the classes. For a deep acoustic model that is version of the one used by Android
voice search, we have shown that nearly all of the improvement that is achieved by training an
ensemble of deep neural nets can be distilled into a single neural net of the same size which is far
easier to deploy.

For really big neural networks, it can be infeasible even to train a full ensemble, but we have shown
that the performance of a single really big net that has been trained for a very long time can be signif-
icantly improved by learning a large number of specialist nets, each of which learns to discriminate
between the classes in a highly confusable cluster. We have not yet shown that we can distill the
knowledge in the specialists back into the single large net.
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y 2 Y
<latexit sha1_base64="1L1HOMcqJGImzlDAw+V62KqnlTU=">AAACA3icbVBNS8NAEJ3Ur1q/ot70slgETyURQY9FLx4r2FZpQtlsN+3SzSbsboQSCl78K148KOLVP+HNf+MmzUFbHyy8fW+GmXlBwpnSjvNtVZaWV1bXquu1jc2t7R17d6+j4lQS2iYxj+VdgBXlTNC2ZprTu0RSHAWcdoPxVe53H6hULBa3epJQP8JDwUJGsDZS3z7wIqxHQZhNpshjAhVfgnl2P+3bdafhFECLxC1JHUq0+vaXN4hJGlGhCcdK9Vwn0X6GpWaE02nNSxVNMBnjIe0ZKnBElZ8VN0zRsVEGKIyleUKjQv3dkeFIqUkUmMp8RTXv5eJ/Xi/V4YWfMZGkmgoyGxSmHOkY5YGgAZOUaD4xBBPJzK6IjLDERJvYaiYEd/7kRdI5bbhOw705qzcvyziqcAhHcAIunEMTrqEFbSDwCM/wCm/Wk/VivVsfs9KKVfbswx9Ynz9Ej5fo</latexit><latexit sha1_base64="tJJX9aaW4WNP7p8eWRFA4edwGpc=">AAACKHicjVBPS8MwHP11/pvzX9WbXoJD8DRaEfQ49OJRwW3KWkaapVtYmpYkFUop+Gk8ePGriCCyq5/EbOtBNw8+CLy89/uRvBcknCntOGOrsrS8srpWXa9tbG5t79i7e20Vp5LQFol5LO8DrChngrY005zeJ5LiKOC0E4yuJn7nkUrFYnGns4T6ER4IFjKCtZF69oEXYT0MwjwrkMcEml4J5vlD0bPrTsOZAi0StyR1KPG/8Z797vVjkkZUaMKxUl3XSbSfY6kZ4bSoeamiCSYjPKBdQwWOqPLzadACHRulj8JYmiM0mqo/N3IcKZVFgZmc5FDz3kT8y+umOrzwcyaSVFNBZg+FKUc6RpPWUJ9JSjTPDMFEMvNXRIZYYqJNtzUT3Z0Pukjapw3Xabi3Z/XmZdlZFQ7hCE7AhXNowjXcQAsIPMEzvMKH9WK9WZ/WeDZascqdffgF6+sbHGefYQ==</latexit><latexit sha1_base64="tJJX9aaW4WNP7p8eWRFA4edwGpc=">AAACKHicjVBPS8MwHP11/pvzX9WbXoJD8DRaEfQ49OJRwW3KWkaapVtYmpYkFUop+Gk8ePGriCCyq5/EbOtBNw8+CLy89/uRvBcknCntOGOrsrS8srpWXa9tbG5t79i7e20Vp5LQFol5LO8DrChngrY005zeJ5LiKOC0E4yuJn7nkUrFYnGns4T6ER4IFjKCtZF69oEXYT0MwjwrkMcEml4J5vlD0bPrTsOZAi0StyR1KPG/8Z797vVjkkZUaMKxUl3XSbSfY6kZ4bSoeamiCSYjPKBdQwWOqPLzadACHRulj8JYmiM0mqo/N3IcKZVFgZmc5FDz3kT8y+umOrzwcyaSVFNBZg+FKUc6RpPWUJ9JSjTPDMFEMvNXRIZYYqJNtzUT3Z0Pukjapw3Xabi3Z/XmZdlZFQ7hCE7AhXNowjXcQAsIPMEzvMKH9WK9WZ/WeDZascqdffgF6+sbHGefYQ==</latexit><latexit sha1_base64="tJJX9aaW4WNP7p8eWRFA4edwGpc=">AAACKHicjVBPS8MwHP11/pvzX9WbXoJD8DRaEfQ49OJRwW3KWkaapVtYmpYkFUop+Gk8ePGriCCyq5/EbOtBNw8+CLy89/uRvBcknCntOGOrsrS8srpWXa9tbG5t79i7e20Vp5LQFol5LO8DrChngrY005zeJ5LiKOC0E4yuJn7nkUrFYnGns4T6ER4IFjKCtZF69oEXYT0MwjwrkMcEml4J5vlD0bPrTsOZAi0StyR1KPG/8Z797vVjkkZUaMKxUl3XSbSfY6kZ4bSoeamiCSYjPKBdQwWOqPLzadACHRulj8JYmiM0mqo/N3IcKZVFgZmc5FDz3kT8y+umOrzwcyaSVFNBZg+FKUc6RpPWUJ9JSjTPDMFEMvNXRIZYYqJNtzUT3Z0Pukjapw3Xabi3Z/XmZdlZFQ7hCE7AhXNowjXcQAsIPMEzvMKH9WK9WZ/WeDZascqdffgF6+sbHGefYQ==</latexit>

Useful if you have labeled data for 
one domain but not the other.
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fS
<latexit sha1_base64="K7fT48m4n6WkKPewHq0D7IeoBLM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dK7Qe0sWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUCB8b/XLFrbpzkFXi5aQCOer98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teveXldpNHkcRTuAUzsGDK6jBHdShCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAiR42v</latexit><latexit sha1_base64="K7fT48m4n6WkKPewHq0D7IeoBLM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dK7Qe0sWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUCB8b/XLFrbpzkFXi5aQCOer98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teveXldpNHkcRTuAUzsGDK6jBHdShCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAiR42v</latexit><latexit sha1_base64="K7fT48m4n6WkKPewHq0D7IeoBLM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dK7Qe0sWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUCB8b/XLFrbpzkFXi5aQCOer98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teveXldpNHkcRTuAUzsGDK6jBHdShCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAiR42v</latexit><latexit sha1_base64="K7fT48m4n6WkKPewHq0D7IeoBLM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dK7Qe0sWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUCB8b/XLFrbpzkFXi5aQCOer98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teveXldpNHkcRTuAUzsGDK6jBHdShCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAiR42v</latexit>

Teachers Student

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

fT1
<latexit sha1_base64="ElBGVWRz+tjdO0MGgclMlt5bg4k=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V+gVtLJvtpl262YTdiVBCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ3dzvPHFtRKyaOE24H9GREqFgFK3UCR+z5sCbDcoVt+ouQNaJl5MK5GgMyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOyMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/F8MbPhEpS5IotF4WpJBiT+e9kKDRnKKeWUKaFvZWwMdWUoU2oZEPwVl9eJ+2rqudWvYfrSv02j6MIZ3AOl+BBDepwDw1oAYMJPMMrvDmJ8+K8Ox/L1oKTz5zCHzifPxCrj2A=</latexit><latexit sha1_base64="ElBGVWRz+tjdO0MGgclMlt5bg4k=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V+gVtLJvtpl262YTdiVBCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ3dzvPHFtRKyaOE24H9GREqFgFK3UCR+z5sCbDcoVt+ouQNaJl5MK5GgMyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOyMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/F8MbPhEpS5IotF4WpJBiT+e9kKDRnKKeWUKaFvZWwMdWUoU2oZEPwVl9eJ+2rqudWvYfrSv02j6MIZ3AOl+BBDepwDw1oAYMJPMMrvDmJ8+K8Ox/L1oKTz5zCHzifPxCrj2A=</latexit><latexit sha1_base64="ElBGVWRz+tjdO0MGgclMlt5bg4k=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V+gVtLJvtpl262YTdiVBCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ3dzvPHFtRKyaOE24H9GREqFgFK3UCR+z5sCbDcoVt+ouQNaJl5MK5GgMyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOyMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/F8MbPhEpS5IotF4WpJBiT+e9kKDRnKKeWUKaFvZWwMdWUoU2oZEPwVl9eJ+2rqudWvYfrSv02j6MIZ3AOl+BBDepwDw1oAYMJPMMrvDmJ8+K8Ox/L1oKTz5zCHzifPxCrj2A=</latexit><latexit sha1_base64="ElBGVWRz+tjdO0MGgclMlt5bg4k=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V+gVtLJvtpl262YTdiVBCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ3dzvPHFtRKyaOE24H9GREqFgFK3UCR+z5sCbDcoVt+ouQNaJl5MK5GgMyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOyMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/F8MbPhEpS5IotF4WpJBiT+e9kKDRnKKeWUKaFvZWwMdWUoU2oZEPwVl9eJ+2rqudWvYfrSv02j6MIZ3AOl+BBDepwDw1oAYMJPMMrvDmJ8+K8Ox/L1oKTz5zCHzifPxCrj2A=</latexit>

fT2
<latexit sha1_base64="RcQhePEjJmWnzBMHYo1W3GpyFAk=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V+gVtLJvtpl262YTdiVBCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ3dzvPHFtRKyaOE24H9GREqFgFK3UCR+z5qA2G5QrbtVdgKwTLycVyNEYlL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4d0YurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm89/JUGjOUE4toUwLeythY6opQ5tQyYbgrb68Ttq1qudWvYerSv02j6MIZ3AOl+DBNdThHhrQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwASMI9h</latexit><latexit sha1_base64="RcQhePEjJmWnzBMHYo1W3GpyFAk=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V+gVtLJvtpl262YTdiVBCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ3dzvPHFtRKyaOE24H9GREqFgFK3UCR+z5qA2G5QrbtVdgKwTLycVyNEYlL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4d0YurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm89/JUGjOUE4toUwLeythY6opQ5tQyYbgrb68Ttq1qudWvYerSv02j6MIZ3AOl+DBNdThHhrQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwASMI9h</latexit><latexit sha1_base64="RcQhePEjJmWnzBMHYo1W3GpyFAk=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V+gVtLJvtpl262YTdiVBCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ3dzvPHFtRKyaOE24H9GREqFgFK3UCR+z5qA2G5QrbtVdgKwTLycVyNEYlL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4d0YurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm89/JUGjOUE4toUwLeythY6opQ5tQyYbgrb68Ttq1qudWvYerSv02j6MIZ3AOl+DBNdThHhrQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwASMI9h</latexit><latexit sha1_base64="RcQhePEjJmWnzBMHYo1W3GpyFAk=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V+gVtLJvtpl262YTdiVBCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ3dzvPHFtRKyaOE24H9GREqFgFK3UCR+z5qA2G5QrbtVdgKwTLycVyNEYlL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4d0YurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm89/JUGjOUE4toUwLeythY6opQ5tQyYbgrb68Ttq1qudWvYerSv02j6MIZ3AOl+DBNdThHhrQAgYTeIZXeHMS58V5dz6WrQUnnzmFP3A+fwASMI9h</latexit>

fT3
<latexit sha1_base64="W6Grt1M74LrjsK3ynoDPhQIXRT4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK/YI2ls120y7dbMLuRCihP8KLB0W8+nu8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4bua3n7g2IlYNnCTcj+hQiVAwilZqh49Zo3857ZcrbtWdg6wSLycVyFHvl796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/d0rOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4Y2fCZWkyBVbLApTSTAms9/JQGjOUE4soUwLeythI6opQ5tQyYbgLb+8SloXVc+teg9XldptHkcRTuAUzsGDa6jBPdShCQzG8Ayv8OYkzovz7nwsWgtOPnMMf+B8/gATtY9i</latexit><latexit sha1_base64="W6Grt1M74LrjsK3ynoDPhQIXRT4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK/YI2ls120y7dbMLuRCihP8KLB0W8+nu8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4bua3n7g2IlYNnCTcj+hQiVAwilZqh49Zo3857ZcrbtWdg6wSLycVyFHvl796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/d0rOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4Y2fCZWkyBVbLApTSTAms9/JQGjOUE4soUwLeythI6opQ5tQyYbgLb+8SloXVc+teg9XldptHkcRTuAUzsGDa6jBPdShCQzG8Ayv8OYkzovz7nwsWgtOPnMMf+B8/gATtY9i</latexit><latexit sha1_base64="W6Grt1M74LrjsK3ynoDPhQIXRT4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK/YI2ls120y7dbMLuRCihP8KLB0W8+nu8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4bua3n7g2IlYNnCTcj+hQiVAwilZqh49Zo3857ZcrbtWdg6wSLycVyFHvl796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/d0rOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4Y2fCZWkyBVbLApTSTAms9/JQGjOUE4soUwLeythI6opQ5tQyYbgLb+8SloXVc+teg9XldptHkcRTuAUzsGDa6jBPdShCQzG8Ayv8OYkzovz7nwsWgtOPnMMf+B8/gATtY9i</latexit><latexit sha1_base64="W6Grt1M74LrjsK3ynoDPhQIXRT4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cK/YI2ls120y7dbMLuRCihP8KLB0W8+nu8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4bua3n7g2IlYNnCTcj+hQiVAwilZqh49Zo3857ZcrbtWdg6wSLycVyFHvl796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/d0rOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4Y2fCZWkyBVbLApTSTAms9/JQGjOUE4soUwLeythI6opQ5tQyYbgLb+8SloXVc+teg9XldptHkcRTuAUzsGDa6jBPdShCQzG8Ayv8OYkzovz7nwsWgtOPnMMf+B8/gATtY9i</latexit>

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

Distilling an ensemble

• Ensembling model outputs creates 
more accurate estimates. 

• Why? Each model is imperfect in 
different random ways. Errors cancel 
out, truth is shared. 

• Distill ensemble into a single model for 
fast inference.

-

-

-

-



cfT
<latexit sha1_base64="oU1KE6il3e36Lubh+tRif1X0p4Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK/YI2ls120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4dua3n7g2IlYNnCTcj+hQiVAwilZ6CB8b/XLFrbpzkFXi5aQCOer98ldvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+anTsmZVQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPYzoZIUuWKLRWEqCcZk9jcZCM0ZyokllGlhbyVsRDVlaNMp2RC85ZdXSeui6rlV7/6yUrvJ4yjCCZzCOXhwBTW4gzo0gcEQnuEV3hzpvDjvzseiteDkM8fwB87nDyPLjbA=</latexit><latexit sha1_base64="oU1KE6il3e36Lubh+tRif1X0p4Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK/YI2ls120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4dua3n7g2IlYNnCTcj+hQiVAwilZ6CB8b/XLFrbpzkFXi5aQCOer98ldvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+anTsmZVQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPYzoZIUuWKLRWEqCcZk9jcZCM0ZyokllGlhbyVsRDVlaNMp2RC85ZdXSeui6rlV7/6yUrvJ4yjCCZzCOXhwBTW4gzo0gcEQnuEV3hzpvDjvzseiteDkM8fwB87nDyPLjbA=</latexit><latexit sha1_base64="oU1KE6il3e36Lubh+tRif1X0p4Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK/YI2ls120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4dua3n7g2IlYNnCTcj+hQiVAwilZ6CB8b/XLFrbpzkFXi5aQCOer98ldvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+anTsmZVQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPYzoZIUuWKLRWEqCcZk9jcZCM0ZyokllGlhbyVsRDVlaNMp2RC85ZdXSeui6rlV7/6yUrvJ4yjCCZzCOXhwBTW4gzo0gcEQnuEV3hzpvDjvzseiteDkM8fwB87nDyPLjbA=</latexit><latexit sha1_base64="oU1KE6il3e36Lubh+tRif1X0p4Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK/YI2ls120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4dua3n7g2IlYNnCTcj+hQiVAwilZ6CB8b/XLFrbpzkFXi5aQCOer98ldvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+anTsmZVQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPYzoZIUuWKLRWEqCcZk9jcZCM0ZyokllGlhbyVsRDVlaNMp2RC85ZdXSeui6rlV7/6yUrvJ4yjCCZzCOXhwBTW4gzo0gcEQnuEV3hzpvDjvzseiteDkM8fwB87nDyPLjbA=</latexit>

fS
<latexit sha1_base64="K7fT48m4n6WkKPewHq0D7IeoBLM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dK7Qe0sWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUCB8b/XLFrbpzkFXi5aQCOer98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teveXldpNHkcRTuAUzsGDK6jBHdShCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAiR42v</latexit><latexit sha1_base64="K7fT48m4n6WkKPewHq0D7IeoBLM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dK7Qe0sWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUCB8b/XLFrbpzkFXi5aQCOer98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teveXldpNHkcRTuAUzsGDK6jBHdShCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAiR42v</latexit><latexit sha1_base64="K7fT48m4n6WkKPewHq0D7IeoBLM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dK7Qe0sWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUCB8b/XLFrbpzkFXi5aQCOer98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teveXldpNHkcRTuAUzsGDK6jBHdShCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAiR42v</latexit><latexit sha1_base64="K7fT48m4n6WkKPewHq0D7IeoBLM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dK7Qe0sWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUCB8b/XLFrbpzkFXi5aQCOer98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVc+teveXldpNHkcRTuAUzsGDK6jBHdShCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwAiR42v</latexit>

fT (xi)
<latexit sha1_base64="kbqDuhZ8pIoxSpay2wNLxGgULWs=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48R8oJkDbOT2WTI7Ow60yuGkJ/w4kERr/6ON//GSbIHTSxoKKq66e4KEikMuu63s7K6tr6xmdvKb+/s7u0XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4PhzdRvPnJtRKxqOEq4H9G+EqFgFK3UCu9rpaeuOOsWim7ZnYEsEy8jRchQ7Ra+Or2YpRFXyCQ1pu25CfpjqlEwySf5Tmp4QtmQ9nnbUkUjbvzx7N4JObVKj4SxtqWQzNTfE2MaGTOKAtsZURyYRW8q/ue1Uwyv/LFQSYpcsfmiMJUEYzJ9nvSE5gzlyBLKtLC3EjagmjK0EeVtCN7iy8ukcV723LJ3d1GsXGdx5OAYTqAEHlxCBW6hCnVgIOEZXuHNeXBenHfnY9664mQzR/AHzucPRP+Pcw==</latexit><latexit sha1_base64="kbqDuhZ8pIoxSpay2wNLxGgULWs=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48R8oJkDbOT2WTI7Ow60yuGkJ/w4kERr/6ON//GSbIHTSxoKKq66e4KEikMuu63s7K6tr6xmdvKb+/s7u0XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4PhzdRvPnJtRKxqOEq4H9G+EqFgFK3UCu9rpaeuOOsWim7ZnYEsEy8jRchQ7Ra+Or2YpRFXyCQ1pu25CfpjqlEwySf5Tmp4QtmQ9nnbUkUjbvzx7N4JObVKj4SxtqWQzNTfE2MaGTOKAtsZURyYRW8q/ue1Uwyv/LFQSYpcsfmiMJUEYzJ9nvSE5gzlyBLKtLC3EjagmjK0EeVtCN7iy8ukcV723LJ3d1GsXGdx5OAYTqAEHlxCBW6hCnVgIOEZXuHNeXBenHfnY9664mQzR/AHzucPRP+Pcw==</latexit><latexit sha1_base64="kbqDuhZ8pIoxSpay2wNLxGgULWs=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48R8oJkDbOT2WTI7Ow60yuGkJ/w4kERr/6ON//GSbIHTSxoKKq66e4KEikMuu63s7K6tr6xmdvKb+/s7u0XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4PhzdRvPnJtRKxqOEq4H9G+EqFgFK3UCu9rpaeuOOsWim7ZnYEsEy8jRchQ7Ra+Or2YpRFXyCQ1pu25CfpjqlEwySf5Tmp4QtmQ9nnbUkUjbvzx7N4JObVKj4SxtqWQzNTfE2MaGTOKAtsZURyYRW8q/ue1Uwyv/LFQSYpcsfmiMJUEYzJ9nvSE5gzlyBLKtLC3EjagmjK0EeVtCN7iy8ukcV723LJ3d1GsXGdx5OAYTqAEHlxCBW6hCnVgIOEZXuHNeXBenHfnY9664mQzR/AHzucPRP+Pcw==</latexit><latexit sha1_base64="kbqDuhZ8pIoxSpay2wNLxGgULWs=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48R8oJkDbOT2WTI7Ow60yuGkJ/w4kERr/6ON//GSbIHTSxoKKq66e4KEikMuu63s7K6tr6xmdvKb+/s7u0XDg4bJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4PhzdRvPnJtRKxqOEq4H9G+EqFgFK3UCu9rpaeuOOsWim7ZnYEsEy8jRchQ7Ra+Or2YpRFXyCQ1pu25CfpjqlEwySf5Tmp4QtmQ9nnbUkUjbvzx7N4JObVKj4SxtqWQzNTfE2MaGTOKAtsZURyYRW8q/ue1Uwyv/LFQSYpcsfmiMJUEYzJ9nvSE5gzlyBLKtLC3EjagmjK0EeVtCN7iy8ukcV723LJ3d1GsXGdx5OAYTqAEHlxCBW6hCnVgIOEZXuHNeXBenHfnY9664mQzR/AHzucPRP+Pcw==</latexit>

fS(xi)
<latexit sha1_base64="bceBCTMqEP/3/J7TVYmV7AyhMxM=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzQOSGGYnvcmQ2dl1ZlYMS37CiwdFvPo73vwbJ8keNLGgoajqprvLjwXXxnW/naXlldW19dxGfnNre2e3sLdf11GiGNZYJCLV9KlGwSXWDDcCm7FCGvoCG/7wauI3HlFpHsk7M4qxE9K+5AFn1FipGdzflp66/KRbKLpldwqySLyMFCFDtVv4avciloQoDRNU65bnxqaTUmU4EzjOtxONMWVD2seWpZKGqDvp9N4xObZKjwSRsiUNmaq/J1Iaaj0KfdsZUjPQ895E/M9rJSa46KRcxolByWaLgkQQE5HJ86THFTIjRpZQpri9lbABVZQZG1HehuDNv7xI6qdlzy17N2fFymUWRw4O4QhK4ME5VOAaqlADBgKe4RXenAfnxXl3PmatS042cwB/4Hz+AEN2j3I=</latexit><latexit sha1_base64="bceBCTMqEP/3/J7TVYmV7AyhMxM=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzQOSGGYnvcmQ2dl1ZlYMS37CiwdFvPo73vwbJ8keNLGgoajqprvLjwXXxnW/naXlldW19dxGfnNre2e3sLdf11GiGNZYJCLV9KlGwSXWDDcCm7FCGvoCG/7wauI3HlFpHsk7M4qxE9K+5AFn1FipGdzflp66/KRbKLpldwqySLyMFCFDtVv4avciloQoDRNU65bnxqaTUmU4EzjOtxONMWVD2seWpZKGqDvp9N4xObZKjwSRsiUNmaq/J1Iaaj0KfdsZUjPQ895E/M9rJSa46KRcxolByWaLgkQQE5HJ86THFTIjRpZQpri9lbABVZQZG1HehuDNv7xI6qdlzy17N2fFymUWRw4O4QhK4ME5VOAaqlADBgKe4RXenAfnxXl3PmatS042cwB/4Hz+AEN2j3I=</latexit><latexit sha1_base64="bceBCTMqEP/3/J7TVYmV7AyhMxM=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzQOSGGYnvcmQ2dl1ZlYMS37CiwdFvPo73vwbJ8keNLGgoajqprvLjwXXxnW/naXlldW19dxGfnNre2e3sLdf11GiGNZYJCLV9KlGwSXWDDcCm7FCGvoCG/7wauI3HlFpHsk7M4qxE9K+5AFn1FipGdzflp66/KRbKLpldwqySLyMFCFDtVv4avciloQoDRNU65bnxqaTUmU4EzjOtxONMWVD2seWpZKGqDvp9N4xObZKjwSRsiUNmaq/J1Iaaj0KfdsZUjPQ895E/M9rJSa46KRcxolByWaLgkQQE5HJ86THFTIjRpZQpri9lbABVZQZG1HehuDNv7xI6qdlzy17N2fFymUWRw4O4QhK4ME5VOAaqlADBgKe4RXenAfnxXl3PmatS042cwB/4Hz+AEN2j3I=</latexit><latexit sha1_base64="bceBCTMqEP/3/J7TVYmV7AyhMxM=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBDiJeyKoMegF48RzQOSGGYnvcmQ2dl1ZlYMS37CiwdFvPo73vwbJ8keNLGgoajqprvLjwXXxnW/naXlldW19dxGfnNre2e3sLdf11GiGNZYJCLV9KlGwSXWDDcCm7FCGvoCG/7wauI3HlFpHsk7M4qxE9K+5AFn1FipGdzflp66/KRbKLpldwqySLyMFCFDtVv4avciloQoDRNU65bnxqaTUmU4EzjOtxONMWVD2seWpZKGqDvp9N4xObZKjwSRsiUNmaq/J1Iaaj0KfdsZUjPQ895E/M9rJSa46KRcxolByWaLgkQQE5HJ86THFTIjRpZQpri9lbABVZQZG1HehuDNv7xI6qdlzy17N2fFymUWRw4O4QhK4ME5VOAaqlADBgKe4RXenAfnxXl3PmatS042cwB/4Hz+AEN2j3I=</latexit>

fS(xj)
<latexit sha1_base64="g3YIsq1cHGnidDMhLgA/ULzLMBg=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFY0X5Au5Zsmm1jk+yaZMWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5QcyZNq777eSWlldW1/LrhY3Nre2d4u5eQ0eJIrROIh6pVoA15UzSumGG01asKBYBp81geDnxm49UaRbJWzOKqS9wX7KQEWys1ArvbspP3fvjbrHkVtwp0CLxMlKCDLVu8avTi0giqDSEY63bnhsbP8XKMMLpuNBJNI0xGeI+bVsqsaDaT6f3jtGRVXoojJQtadBU/T2RYqH1SAS2U2Az0PPeRPzPaycmPPdTJuPEUElmi8KEIxOhyfOoxxQlho8swUQxeysiA6wwMTaigg3Bm395kTROKp5b8a5PS9WLLI48HMAhlMGDM6jCFdSgDgQ4PMMrvDkPzovz7nzMWnNONrMPf+B8/gBE+49z</latexit><latexit sha1_base64="g3YIsq1cHGnidDMhLgA/ULzLMBg=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFY0X5Au5Zsmm1jk+yaZMWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5QcyZNq777eSWlldW1/LrhY3Nre2d4u5eQ0eJIrROIh6pVoA15UzSumGG01asKBYBp81geDnxm49UaRbJWzOKqS9wX7KQEWys1ArvbspP3fvjbrHkVtwp0CLxMlKCDLVu8avTi0giqDSEY63bnhsbP8XKMMLpuNBJNI0xGeI+bVsqsaDaT6f3jtGRVXoojJQtadBU/T2RYqH1SAS2U2Az0PPeRPzPaycmPPdTJuPEUElmi8KEIxOhyfOoxxQlho8swUQxeysiA6wwMTaigg3Bm395kTROKp5b8a5PS9WLLI48HMAhlMGDM6jCFdSgDgQ4PMMrvDkPzovz7nzMWnNONrMPf+B8/gBE+49z</latexit><latexit sha1_base64="g3YIsq1cHGnidDMhLgA/ULzLMBg=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFY0X5Au5Zsmm1jk+yaZMWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5QcyZNq777eSWlldW1/LrhY3Nre2d4u5eQ0eJIrROIh6pVoA15UzSumGG01asKBYBp81geDnxm49UaRbJWzOKqS9wX7KQEWys1ArvbspP3fvjbrHkVtwp0CLxMlKCDLVu8avTi0giqDSEY63bnhsbP8XKMMLpuNBJNI0xGeI+bVsqsaDaT6f3jtGRVXoojJQtadBU/T2RYqH1SAS2U2Az0PPeRPzPaycmPPdTJuPEUElmi8KEIxOhyfOoxxQlho8swUQxeysiA6wwMTaigg3Bm395kTROKp5b8a5PS9WLLI48HMAhlMGDM6jCFdSgDgQ4PMMrvDkPzovz7nzMWnNONrMPf+B8/gBE+49z</latexit><latexit sha1_base64="g3YIsq1cHGnidDMhLgA/ULzLMBg=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXsquCHosevFY0X5Au5Zsmm1jk+yaZMWy9E948aCIV/+ON/+NabsHbX0w8Hhvhpl5QcyZNq777eSWlldW1/LrhY3Nre2d4u5eQ0eJIrROIh6pVoA15UzSumGG01asKBYBp81geDnxm49UaRbJWzOKqS9wX7KQEWys1ArvbspP3fvjbrHkVtwp0CLxMlKCDLVu8avTi0giqDSEY63bnhsbP8XKMMLpuNBJNI0xGeI+bVsqsaDaT6f3jtGRVXoojJQtadBU/T2RYqH1SAS2U2Az0PPeRPzPaycmPPdTJuPEUElmi8KEIxOhyfOoxxQlho8swUQxeysiA6wwMTaigg3Bm395kTROKp5b8a5PS9WLLI48HMAhlMGDM6jCFdSgDgQ4PMMrvDkPzovz7nzMWnNONrMPf+B8/gBE+49z</latexit>

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

Teacher Student

Contrastive Representation Distillation [Tian, Krishnan, Isola, 2020]

• Contrastive learning supervises 
embeddings to be invariant to some 
viewing transformation. 

• The “viewing transformation” can be 
“teacher’s view” (big net) vs “students 
view” (small net). 

• Then the student will output 
embeddings that are the same as the 
teacher’s.

It's view -> S's view)

--
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“Distills” - Distillation in practice in the era of foundation models

https://arxiv.org/abs/2402.13116 
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Compression vs. Distillation

Optimal Brain Compression: A Framework for Accurate Post-Training Quantization and Pruning, Frantar et al., 2023

The ExactOBS Algorithm. In the following, we introduce our efficient instantiation of the OBS
framework, for the layer-wise compression problem, which we call ExactOBS, in step-by-step fashion.
We start by rewriting the matrix squared error in (2) as the sum of the squared errors for each row in
the weight matrix. As we are always dealing with a fixed layer `, we drop the subscript ` to simplify
notation. The objective is then equivalent to

Pdrow
i=1 ||Wi,:X� cWi,:X||22.

This way of writing the error makes it clear that removing a single weight [W]ij only affects the
error of the corresponding output row Yi,: = Wi,:X. Hence, there is no Hessian interaction between
different rows and so it suffices to work only with the individual dcol ⇥ dcol Hessians corresponding
to each of the drow rows. Further, as the dense layer output Y = WX is fixed, the objective for each
row has standard least squares form and its Hessian is given by H = 2XX

>.

Although this observation already reduces computational complexity, two key challenges remain: (a)
applying OBS to each row still costs O(dcol · d3col) time, which is too slow for large layers, and (b)
we need fast access to the Hessian inverses of all drow rows, since we want to prune the minimum
score weight of the whole matrix rather than just per row in each step. In particular, (b) requires
O(drow · d2col) GPU memory, which is likely to be infeasible.

Step 1: Handling a Single Row. We first describe how to efficiently prune weights from a single
row with dcol parameters. For simplicity, we denote such a row by w with corresponding Hessian
H. The full algorithm for this procedure is given in Algorithm 1; in the following, we provide a
detailed description. The key idea is to avoid having to do the full ⇥(N · d2col) calculation and ⇥(d3col)
inversion of H in each step. The former is easy, as the weights themselves do not enter the calculation
of H = 2XX

>, and the Hessian for the weights with pruning mask M denoted by HM is thus
simply comprised of the corresponding rows and columns in the fully dense version H. Hence, we
only have to compute H (which is actually the same for all rows) once, from which we can then
extract the rows and columns corresponding to M as needed.

Critically, this trick is not applicable to the inverse, as (HM )�1 6= (H�1)M . However, using the
fact that the removal of one parameter p simply drops the corresponding row and column from H,
we can actually update the inverse to remove parameter p directly using a single step of Gaussian
elimination, with cost ⇥(d2col). The following result, whose proof is in the Appendix, formalizes this.
Lemma 1 (Row & Column Removal). Given an invertible dcol ⇥ dcol matrix H and its inverse H

�1
,

we want to efficiently compute the inverse of H with row and column p removed, which we denote by

H�p. This can be accomplished through the following formula:

H
�1
�p =

⇣
H

�1 � 1

[H�1]pp
H

�1
:,pH

�1
p,:

⌘

�p
, (4)

which corresponds to performing Gaussian elimination of row and column p in H
�1

followed by

dropping them completely. This has ⇥(d2
col
) time complexity.

The resulting pseudocode is shown in Algorithm 1, where we avoid constantly resizing H
�1 (and

correspondingly changing indices) by utilizing the fact that row and column p have no effect on
any future calculations after they have been eliminated by Lemma 1 as they are 0 (and the non-zero
diagonal element is never accessed again). One can check that this algorithm applies OBS to a single
row of W with a per-step cost of ⇥(d2col), and thus ⇥(k · d2col) overall time for pruning k weights.

Algorithm 1 Prune k  dcol weights from row
w with inverse Hessian H

�1 = (2XX
>)�1

according to OBS in O(k · d2col) time.

M = {1, . . . , dcol}
for i = 1, . . . , k do
p argminp2M

1
[H�1]pp

· w2
p

w w �H
�1
:,p

1
[H�1]pp

· wp

H
�1  H

�1 � 1
[H�1]pp

H
�1
:,pH

�1
p,:

M  M � {p}
end for

Dense
Weight

Weight
Rows

Pruning 
Traces Loss 

Changes 
Global
Mask 

Pruned
Weight 

Less memory: resolve not pruned weights

Less compute: load stored trace elements

Figure 1: Efficient global OBS using the row-
wise results.

5

• Both give us smaller models with similar accuracy to large ones 

• Distillation uses SGD to train a smaller model to match characteristics of a larger one 

• Compression uses pruning or quantization to reduce the computational cost of a large 
model

O
Stochastic Gradient Descent - big -> small

-
&-
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- --

-
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We almost never need a truly generalist model in practice. Specialization 
can enable much higher rates of compression with the same accuracy. 

Vision Models Can Be E!ciently Specialized via Few-Shot Task-Aware Compression, Kuznedelev et al., 2023 

/

few-Shot Task-Aware Compression -

&

-

i



What data is most useful when fine-tuning?

https://www.datacomp.ai/ 

- -

Image-text Set text Get Question- Answer Set.



Curation for generalization vs. specialization

Deployment 1

Deployment 3

Deployment 4

Deployment 2

Deployable Model Setup: 
Subset selection for Deployment-Specific Model Specialization 

Foundation Model Setup:  
Subset selection for Model Generalization

Evaluation Data

Evaluation DataTraining Pool Training Pool

- -
data subset sellectionEt

Set .
-



Dataset subset selection for specialization

Deployment 1

Deployment 3

Deployment 4

Deployment 2

Query Data



Training PoolDeployment 1

Deployment 3

Deployment 4

Deployment 2

Query Data
Test Data / 

Deployments

Dataset subset selection for specialization



Deployment 1

Deployment 3

Deployment 4

Deployment 2

Query Data

Training Pool

Test Data / 
Deployments

Dataset subset selection for specialization



Deployment 1

Deployment 3

Deployment 4

Deployment 2

Query Data

Training Pool

Specialized 
Model 1

Specialized 
Model 2

Specialized 
Model 3

Specialized 
Model 4

Test Data / 
Deployments

Dataset subset selection for specialization



Deployment 1

Deployment 3

Deployment 4

Deployment 2

Test Data / 
DeploymentsQuery Data

Training Pool

Specialized 
Model 1

Specialized 
Model 2

Specialized 
Model 3

Specialized 
Model 4

Subset 
selection step

Fine-tuning 
step

Evaluation step

Dataset subset selection for specialization



Urban street images Camera trap

AutoArboristDataset

Prediction

iWildCam

Deploy 1

Tree species Animal species

Surrey

Calgary

Los Angeles

Washington DC

Southeast Asia

Central America

Central Africa

Southern Africa

Deploy 2

Deploy 3

Deploy 4

Input

GeoDE

Objects images

Object recognition

Indonesia

Nigeria

Indoor Objects

 Outdoor Objects

NuScenes

Driving footage

Steering Angle

Seaport, Boston

Queenstown, Singapore

One North, Singapore

Holland Village, Singapore

FishDetection

Underwater Videos

Fish Bounding Boxes

Freshwater, PNW Lakes

Pacific Ocean

East Atlantic Ocean

Gulf of Mexico

Train Pool 781k imgs, 304 classes 130k imgs, 182 classes 53k imgs, 40 classes 100k imgs 781k imgs

New benchmark: Data S3 Subset Selection

W
for Specialization .
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Transfer Learning

1. Knowledge about the mapping 

2. Knowledge about the outputs 

3. Knowledge about the inputs 

4. Learning to learn fast
z

zOutputs

Inputs



Generative 
modeling

data (++)

“This release is the culmination of many hours of collective effort to create a single file that 

compresses the visual information of humanity into a few gigabytes.”  

Emad Mostaque [https://stability.ai/blog/stable-diffusion-public-release]

Dataset Model

data

kit
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...
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<latexit sha1_base64="Ow7uqA1ls4Q1KLCUAAZcMur92mw=">AAACEXicbVDLSgNBEJyNr7i+oh69LAZBRMKuCHoMKuhFTMA8IBtC76Q3GTL7YGZWDEu+wKP6Md7Eq1/gt3hxNslBEwsGiqrunu7yYs6ksu0vI7ewuLS8kl8119Y3NrcK2zt1GSWCYo1GPBJNDyRyFmJNMcWxGQuEwOPY8AaXmd94QCFZFN6rYYztAHoh8xkFpaXqdadQtEv2GNY8caakSKaodArfbjeiSYChohykbDl2rNopCMUox5HpJhJjoAPoYUvTEAKU7XS86Mg60ErX8iOhX6issfq7I4VAymHg6coAVF/Oepn4n9dKlH/eTlkYJwpDOvnIT7ilIiu72uoygVTxoSZABdO7WrQPAqjS2Zime4X6GIG3evBdjAJUJI5SF0QvgMeRPq7nHmdMp+XMZjNP6iclxy451dNi+WKaW57skX1ySBxyRsrkhlRIjVCC5Im8kFfj2Xgz3o2PSWnOmPbskj8wPn8A3aqdqw==</latexit><latexit sha1_base64="Ow7uqA1ls4Q1KLCUAAZcMur92mw=">AAACEXicbVDLSgNBEJyNr7i+oh69LAZBRMKuCHoMKuhFTMA8IBtC76Q3GTL7YGZWDEu+wKP6Md7Eq1/gt3hxNslBEwsGiqrunu7yYs6ksu0vI7ewuLS8kl8119Y3NrcK2zt1GSWCYo1GPBJNDyRyFmJNMcWxGQuEwOPY8AaXmd94QCFZFN6rYYztAHoh8xkFpaXqdadQtEv2GNY8caakSKaodArfbjeiSYChohykbDl2rNopCMUox5HpJhJjoAPoYUvTEAKU7XS86Mg60ErX8iOhX6issfq7I4VAymHg6coAVF/Oepn4n9dKlH/eTlkYJwpDOvnIT7ilIiu72uoygVTxoSZABdO7WrQPAqjS2Zime4X6GIG3evBdjAJUJI5SF0QvgMeRPq7nHmdMp+XMZjNP6iclxy451dNi+WKaW57skX1ySBxyRsrkhlRIjVCC5Im8kFfj2Xgz3o2PSWnOmPbskj8wPn8A3aqdqw==</latexit><latexit sha1_base64="Ow7uqA1ls4Q1KLCUAAZcMur92mw=">AAACEXicbVDLSgNBEJyNr7i+oh69LAZBRMKuCHoMKuhFTMA8IBtC76Q3GTL7YGZWDEu+wKP6Md7Eq1/gt3hxNslBEwsGiqrunu7yYs6ksu0vI7ewuLS8kl8119Y3NrcK2zt1GSWCYo1GPBJNDyRyFmJNMcWxGQuEwOPY8AaXmd94QCFZFN6rYYztAHoh8xkFpaXqdadQtEv2GNY8caakSKaodArfbjeiSYChohykbDl2rNopCMUox5HpJhJjoAPoYUvTEAKU7XS86Mg60ErX8iOhX6issfq7I4VAymHg6coAVF/Oepn4n9dKlH/eTlkYJwpDOvnIT7ilIiu72uoygVTxoSZABdO7WrQPAqjS2Zime4X6GIG3evBdjAJUJI5SF0QvgMeRPq7nHmdMp+XMZjNP6iclxy451dNi+WKaW57skX1ySBxyRsrkhlRIjVCC5Im8kFfj2Xgz3o2PSWnOmPbskj8wPn8A3aqdqw==</latexit><latexit sha1_base64="Ow7uqA1ls4Q1KLCUAAZcMur92mw=">AAACEXicbVDLSgNBEJyNr7i+oh69LAZBRMKuCHoMKuhFTMA8IBtC76Q3GTL7YGZWDEu+wKP6Md7Eq1/gt3hxNslBEwsGiqrunu7yYs6ksu0vI7ewuLS8kl8119Y3NrcK2zt1GSWCYo1GPBJNDyRyFmJNMcWxGQuEwOPY8AaXmd94QCFZFN6rYYztAHoh8xkFpaXqdadQtEv2GNY8caakSKaodArfbjeiSYChohykbDl2rNopCMUox5HpJhJjoAPoYUvTEAKU7XS86Mg60ErX8iOhX6issfq7I4VAymHg6coAVF/Oepn4n9dKlH/eTlkYJwpDOvnIT7ilIiu72uoygVTxoSZABdO7WrQPAqjS2Zime4X6GIG3evBdjAJUJI5SF0QvgMeRPq7nHmdMp+XMZjNP6iclxy451dNi+WKaW57skX1ySBxyRsrkhlRIjVCC5Im8kFfj2Xgz3o2PSWnOmPbskj8wPn8A3aqdqw==</latexit>



z ⇠ N (0, 1)
<latexit sha1_base64="Q5j0fTVC6MOV4DamGV04zF8qadc=">AAACCXicbVDLSgMxFM3UV62vUZdugkWoIGVGBF0W3biSCvYBnaFk0kwbmmSGJCPUYbZu/BU3LhRx6x+482/MtLPQ1gOBk3Pu5d57gphRpR3n2yotLa+srpXXKxubW9s79u5eW0WJxKSFIxbJboAUYVSQlqaakW4sCeIBI51gfJX7nXsiFY3EnZ7ExOdoKGhIMdJG6tvQ40iPgjB9yKCnKJ/9MWLpTVZzTtzjvl116s4UcJG4BamCAs2+/eUNIpxwIjRmSKme68TaT5HUFDOSVbxEkRjhMRqSnqECcaL8dHpJBo+MMoBhJM0TGk7V3x0p4kpNeGAq8z3VvJeL/3m9RIcXfkpFnGgi8GxQmDCoI5jHAgdUEqzZxBCEJTW7QjxCEmFtwquYENz5kxdJ+7TuOnX39qzauCziKIMDcAhqwAXnoAGuQRO0AAaP4Bm8gjfryXqx3q2PWWnJKnr2wR9Ynz9UDplq</latexit><latexit sha1_base64="oAvJaeFcE5DSVt3ioe3nk5Z8hiU=">AAACLnicjVDNS8MwHE3n15xfVY9egkOYIKMVQY9DL55EwX3AWkaapVtYkpYkFWbp1b/Ggxf/EQ+CiHj1zzDdetDNgw8CL+/9fiTvBTGjSjvOm1VaWFxaXimvVtbWNza37O2dlooSiUkTRyySnQApwqggTU01I51YEsQDRtrB6CL323dEKhqJWz2Oic/RQNCQYqSN1LOhx5EeBmF6n0FPUT69Y8TSq6zmHLmHPbvq1J0J4DxxC1IFBf433rNfvH6EE06Exgwp1XWdWPspkppiRrKKlygSIzxCA9I1VCBOlJ9O4mbwwCh9GEbSHKHhRP25kSKu1JgHZjIPo2a9XPzL6yY6PPNTKuJEE4GnD4UJgzqCeXewTyXBmo0NQVhS81eIh0girE3DFRPdnQ06T1rHddepuzcn1cZ50VkZ7IF9UAMuOAUNcAmuQRNg8AAewTN4t56sV+vD+pyOlqxiZxf8gvX1DVvioOM=</latexit><latexit sha1_base64="oAvJaeFcE5DSVt3ioe3nk5Z8hiU=">AAACLnicjVDNS8MwHE3n15xfVY9egkOYIKMVQY9DL55EwX3AWkaapVtYkpYkFWbp1b/Ggxf/EQ+CiHj1zzDdetDNgw8CL+/9fiTvBTGjSjvOm1VaWFxaXimvVtbWNza37O2dlooSiUkTRyySnQApwqggTU01I51YEsQDRtrB6CL323dEKhqJWz2Oic/RQNCQYqSN1LOhx5EeBmF6n0FPUT69Y8TSq6zmHLmHPbvq1J0J4DxxC1IFBf433rNfvH6EE06Exgwp1XWdWPspkppiRrKKlygSIzxCA9I1VCBOlJ9O4mbwwCh9GEbSHKHhRP25kSKu1JgHZjIPo2a9XPzL6yY6PPNTKuJEE4GnD4UJgzqCeXewTyXBmo0NQVhS81eIh0girE3DFRPdnQ06T1rHddepuzcn1cZ50VkZ7IF9UAMuOAUNcAmuQRNg8AAewTN4t56sV+vD+pyOlqxiZxf8gvX1DVvioOM=</latexit><latexit sha1_base64="oAvJaeFcE5DSVt3ioe3nk5Z8hiU=">AAACLnicjVDNS8MwHE3n15xfVY9egkOYIKMVQY9DL55EwX3AWkaapVtYkpYkFWbp1b/Ggxf/EQ+CiHj1zzDdetDNgw8CL+/9fiTvBTGjSjvOm1VaWFxaXimvVtbWNza37O2dlooSiUkTRyySnQApwqggTU01I51YEsQDRtrB6CL323dEKhqJWz2Oic/RQNCQYqSN1LOhx5EeBmF6n0FPUT69Y8TSq6zmHLmHPbvq1J0J4DxxC1IFBf433rNfvH6EE06Exgwp1XWdWPspkppiRrKKlygSIzxCA9I1VCBOlJ9O4mbwwCh9GEbSHKHhRP25kSKu1JgHZjIPo2a9XPzL6yY6PPNTKuJEE4GnD4UJgzqCeXewTyXBmo0NQVhS81eIh0girE3DFRPdnQ06T1rHddepuzcn1cZ50VkZ7IF9UAMuOAUNcAmuQRNg8AAewTN4t56sV+vD+pyOlqxiZxf8gvX1DVvioOM=</latexit>

z
<latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="yhdDcMRDr6cShZArX9tRe3viC8A=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs0Jc8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvREmJc=</latexit><latexit sha1_base64="yhdDcMRDr6cShZArX9tRe3viC8A=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs0Jc8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvREmJc=</latexit><latexit sha1_base64="yhdDcMRDr6cShZArX9tRe3viC8A=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs0Jc8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvREmJc=</latexit>

Generative Models

Synthesized Image

x
<latexit sha1_base64="P/78WoKPqTPMAmrnJ7K8sbyWLsQ=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X8QS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz/9OZEc</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit>

Latent variables 
(controls)

G
<latexit sha1_base64="Ow7uqA1ls4Q1KLCUAAZcMur92mw=">AAACEXicbVDLSgNBEJyNr7i+oh69LAZBRMKuCHoMKuhFTMA8IBtC76Q3GTL7YGZWDEu+wKP6Md7Eq1/gt3hxNslBEwsGiqrunu7yYs6ksu0vI7ewuLS8kl8119Y3NrcK2zt1GSWCYo1GPBJNDyRyFmJNMcWxGQuEwOPY8AaXmd94QCFZFN6rYYztAHoh8xkFpaXqdadQtEv2GNY8caakSKaodArfbjeiSYChohykbDl2rNopCMUox5HpJhJjoAPoYUvTEAKU7XS86Mg60ErX8iOhX6issfq7I4VAymHg6coAVF/Oepn4n9dKlH/eTlkYJwpDOvnIT7ilIiu72uoygVTxoSZABdO7WrQPAqjS2Zime4X6GIG3evBdjAJUJI5SF0QvgMeRPq7nHmdMp+XMZjNP6iclxy451dNi+WKaW57skX1ySBxyRsrkhlRIjVCC5Im8kFfj2Xgz3o2PSWnOmPbskj8wPn8A3aqdqw==</latexit><latexit sha1_base64="Ow7uqA1ls4Q1KLCUAAZcMur92mw=">AAACEXicbVDLSgNBEJyNr7i+oh69LAZBRMKuCHoMKuhFTMA8IBtC76Q3GTL7YGZWDEu+wKP6Md7Eq1/gt3hxNslBEwsGiqrunu7yYs6ksu0vI7ewuLS8kl8119Y3NrcK2zt1GSWCYo1GPBJNDyRyFmJNMcWxGQuEwOPY8AaXmd94QCFZFN6rYYztAHoh8xkFpaXqdadQtEv2GNY8caakSKaodArfbjeiSYChohykbDl2rNopCMUox5HpJhJjoAPoYUvTEAKU7XS86Mg60ErX8iOhX6issfq7I4VAymHg6coAVF/Oepn4n9dKlH/eTlkYJwpDOvnIT7ilIiu72uoygVTxoSZABdO7WrQPAqjS2Zime4X6GIG3evBdjAJUJI5SF0QvgMeRPq7nHmdMp+XMZjNP6iclxy451dNi+WKaW57skX1ySBxyRsrkhlRIjVCC5Im8kFfj2Xgz3o2PSWnOmPbskj8wPn8A3aqdqw==</latexit><latexit sha1_base64="Ow7uqA1ls4Q1KLCUAAZcMur92mw=">AAACEXicbVDLSgNBEJyNr7i+oh69LAZBRMKuCHoMKuhFTMA8IBtC76Q3GTL7YGZWDEu+wKP6Md7Eq1/gt3hxNslBEwsGiqrunu7yYs6ksu0vI7ewuLS8kl8119Y3NrcK2zt1GSWCYo1GPBJNDyRyFmJNMcWxGQuEwOPY8AaXmd94QCFZFN6rYYztAHoh8xkFpaXqdadQtEv2GNY8caakSKaodArfbjeiSYChohykbDl2rNopCMUox5HpJhJjoAPoYUvTEAKU7XS86Mg60ErX8iOhX6issfq7I4VAymHg6coAVF/Oepn4n9dKlH/eTlkYJwpDOvnIT7ilIiu72uoygVTxoSZABdO7WrQPAqjS2Zime4X6GIG3evBdjAJUJI5SF0QvgMeRPq7nHmdMp+XMZjNP6iclxy451dNi+WKaW57skX1ySBxyRsrkhlRIjVCC5Im8kFfj2Xgz3o2PSWnOmPbskj8wPn8A3aqdqw==</latexit><latexit sha1_base64="Ow7uqA1ls4Q1KLCUAAZcMur92mw=">AAACEXicbVDLSgNBEJyNr7i+oh69LAZBRMKuCHoMKuhFTMA8IBtC76Q3GTL7YGZWDEu+wKP6Md7Eq1/gt3hxNslBEwsGiqrunu7yYs6ksu0vI7ewuLS8kl8119Y3NrcK2zt1GSWCYo1GPBJNDyRyFmJNMcWxGQuEwOPY8AaXmd94QCFZFN6rYYztAHoh8xkFpaXqdadQtEv2GNY8caakSKaodArfbjeiSYChohykbDl2rNopCMUox5HpJhJjoAPoYUvTEAKU7XS86Mg60ErX8iOhX6issfq7I4VAymHg6coAVF/Oepn4n9dKlH/eTlkYJwpDOvnIT7ilIiu72uoygVTxoSZABdO7WrQPAqjS2Zime4X6GIG3evBdjAJUJI5SF0QvgMeRPq7nHmdMp+XMZjNP6iclxy451dNi+WKaW57skX1ySBxyRsrkhlRIjVCC5Im8kFfj2Xgz3o2PSWnOmPbskj8wPn8A3aqdqw==</latexit>



Latent variables 
(controls)

u
<latexit sha1_base64="T1uA6W5+3xwxDKD7YaxKkPtWlg0=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdhls4G1Zpbd+cgq8QrSA0KNAfVr/4wZmnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzRPPyJlVhiSMtX0KyVz9vZHRyJhpFNjJPKFZ9nLxP6+XYnjtZ0IlKXLFFh+FqSQYk/x8MhSaM5RTSyjTwmYlbEw1ZWhLqtgSvOWTV0n7ou65de/+sta4Keoowwmcwjl4cAUNuIMmtICBgmd4hTfHOC/Ou/OxGC05xc4x/IHz+QP4qpEZ</latexit><latexit sha1_base64="tlN4Ez1bU3dWV3i8wd7BRqSmmCw=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzBLJ71K1a25U5BF4hWkCgX+N96rfHb7MUsjlIYJqnXHcxPjZ1QZzgROyt1UY0LZiA6wY6mkEWo/m8aakGOr9EkYK/ukIVP150ZGI63HUWAn8xh63svFv7xOasILP+MySQ1KNjsUpoKYmOQdkT5XyIwYW0KZ4vavhA2poszYJss2ujcfdJE0T2ueW/Nuz6r1y6KzEhzCEZyAB+dQh2u4gQYwkPAIz/DqPDkvzpvzPhtdcoqdA/gF5+Mb6/KYkg==</latexit><latexit sha1_base64="tlN4Ez1bU3dWV3i8wd7BRqSmmCw=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzBLJ71K1a25U5BF4hWkCgX+N96rfHb7MUsjlIYJqnXHcxPjZ1QZzgROyt1UY0LZiA6wY6mkEWo/m8aakGOr9EkYK/ukIVP150ZGI63HUWAn8xh63svFv7xOasILP+MySQ1KNjsUpoKYmOQdkT5XyIwYW0KZ4vavhA2poszYJss2ujcfdJE0T2ueW/Nuz6r1y6KzEhzCEZyAB+dQh2u4gQYwkPAIz/DqPDkvzpvzPhtdcoqdA/gF5+Mb6/KYkg==</latexit><latexit sha1_base64="tlN4Ez1bU3dWV3i8wd7BRqSmmCw=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzBLJ71K1a25U5BF4hWkCgX+N96rfHb7MUsjlIYJqnXHcxPjZ1QZzgROyt1UY0LZiA6wY6mkEWo/m8aakGOr9EkYK/ukIVP150ZGI63HUWAn8xh63svFv7xOasILP+MySQ1KNjsUpoKYmOQdkT5XyIwYW0KZ4vavhA2poszYJss2ujcfdJE0T2ueW/Nuz6r1y6KzEhzCEZyAB+dQh2u4gQYwkPAIz/DqPDkvzpvzPhtdcoqdA/gF5+Mb6/KYkg==</latexit>

“Bird orientation”
u

<latexit sha1_base64="T1uA6W5+3xwxDKD7YaxKkPtWlg0=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdhls4G1Zpbd+cgq8QrSA0KNAfVr/4wZmnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzRPPyJlVhiSMtX0KyVz9vZHRyJhpFNjJPKFZ9nLxP6+XYnjtZ0IlKXLFFh+FqSQYk/x8MhSaM5RTSyjTwmYlbEw1ZWhLqtgSvOWTV0n7ou65de/+sta4Keoowwmcwjl4cAUNuIMmtICBgmd4hTfHOC/Ou/OxGC05xc4x/IHz+QP4qpEZ</latexit><latexit sha1_base64="tlN4Ez1bU3dWV3i8wd7BRqSmmCw=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzBLJ71K1a25U5BF4hWkCgX+N96rfHb7MUsjlIYJqnXHcxPjZ1QZzgROyt1UY0LZiA6wY6mkEWo/m8aakGOr9EkYK/ukIVP150ZGI63HUWAn8xh63svFv7xOasILP+MySQ1KNjsUpoKYmOQdkT5XyIwYW0KZ4vavhA2poszYJss2ujcfdJE0T2ueW/Nuz6r1y6KzEhzCEZyAB+dQh2u4gQYwkPAIz/DqPDkvzpvzPhtdcoqdA/gF5+Mb6/KYkg==</latexit><latexit sha1_base64="tlN4Ez1bU3dWV3i8wd7BRqSmmCw=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzBLJ71K1a25U5BF4hWkCgX+N96rfHb7MUsjlIYJqnXHcxPjZ1QZzgROyt1UY0LZiA6wY6mkEWo/m8aakGOr9EkYK/ukIVP150ZGI63HUWAn8xh63svFv7xOasILP+MySQ1KNjsUpoKYmOQdkT5XyIwYW0KZ4vavhA2poszYJss2ujcfdJE0T2ueW/Nuz6r1y6KzEhzCEZyAB+dQh2u4gQYwkPAIz/DqPDkvzpvzPhtdcoqdA/gF5+Mb6/KYkg==</latexit><latexit sha1_base64="tlN4Ez1bU3dWV3i8wd7BRqSmmCw=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzBLJ71K1a25U5BF4hWkCgX+N96rfHb7MUsjlIYJqnXHcxPjZ1QZzgROyt1UY0LZiA6wY6mkEWo/m8aakGOr9EkYK/ukIVP150ZGI63HUWAn8xh63svFv7xOasILP+MySQ1KNjsUpoKYmOQdkT5XyIwYW0KZ4vavhA2poszYJss2ujcfdJE0T2ueW/Nuz6r1y6KzEhzCEZyAB+dQh2u4gQYwkPAIz/DqPDkvzpvzPhtdcoqdA/gF5+Mb6/KYkg==</latexit>

v
<latexit sha1_base64="hHmc8DnL8weBQ5oJmgGYEz1+IwA=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9iGMplO2qGTSZi5KZTQv3DjQhG3/o07/8ZJm4W2Hhg4nHMvc+4JEikMuu63s7a+sbm1Xdop7+7tHxxWjo5bJk41400Wy1h3Amq4FIo3UaDknURzGgWSt4PxXe63J1wbEatHnCbcj+hQiVAwilZ66kUUR0GYTWb9StWtuXOQVeIVpAoFGv3KV28QszTiCpmkxnQ9N0E/oxoFk3xW7qWGJ5SN6ZB3LVU04sbP5oln5NwqAxLG2j6FZK7+3shoZMw0CuxkntAse7n4n9dNMbzxM6GSFLlii4/CVBKMSX4+GQjNGcqpJZRpYbMSNqKaMrQllW0J3vLJq6R1WfPcmvdwVa3fFnWU4BTO4AI8uIY63EMDmsBAwTO8wptjnBfn3flYjK45xc4J/IHz+QP6L5Ea</latexit><latexit sha1_base64="Iuk5GHjTaP+E40HBEZcvFwDhdHo=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3MJkNmZ5eZu4Gw5C8sbPwVGxFbsfNvnE220MTCAwOHc+7lzjl+LIVB1/1yCiura+sbxc3S1vbO7l55/6BhokQzXmeRjHTLp4ZLoXgdBUreijWnoS950x9dZ35zzLURkbrHScy7IR0oEQhG0UoPnZDi0A/S8bRXrrhVdwayTLycVCDH/8Z75c9OP2JJyBUySY1pe26M3ZRqFEzyaamTGB5TNqID3rZU0ZCbbjqLNSUnVumTINL2KSQz9edGSkNjJqFvJ7MYZtHLxL+8doLBZTcVKk6QKzY/FCSSYESyjkhfaM5QTiyhTAv7V8KGVFOGtsmSje4tBl0mjbOq51a9u/NK7SrvrAhHcAyn4MEF1OAGbqEODBQ8wjO8Ok/Oi/PmvM9HC06+cwi/4Hx8A+2cmJM=</latexit><latexit sha1_base64="Iuk5GHjTaP+E40HBEZcvFwDhdHo=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3MJkNmZ5eZu4Gw5C8sbPwVGxFbsfNvnE220MTCAwOHc+7lzjl+LIVB1/1yCiura+sbxc3S1vbO7l55/6BhokQzXmeRjHTLp4ZLoXgdBUreijWnoS950x9dZ35zzLURkbrHScy7IR0oEQhG0UoPnZDi0A/S8bRXrrhVdwayTLycVCDH/8Z75c9OP2JJyBUySY1pe26M3ZRqFEzyaamTGB5TNqID3rZU0ZCbbjqLNSUnVumTINL2KSQz9edGSkNjJqFvJ7MYZtHLxL+8doLBZTcVKk6QKzY/FCSSYESyjkhfaM5QTiyhTAv7V8KGVFOGtsmSje4tBl0mjbOq51a9u/NK7SrvrAhHcAyn4MEF1OAGbqEODBQ8wjO8Ok/Oi/PmvM9HC06+cwi/4Hx8A+2cmJM=</latexit><latexit sha1_base64="Iuk5GHjTaP+E40HBEZcvFwDhdHo=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3MJkNmZ5eZu4Gw5C8sbPwVGxFbsfNvnE220MTCAwOHc+7lzjl+LIVB1/1yCiura+sbxc3S1vbO7l55/6BhokQzXmeRjHTLp4ZLoXgdBUreijWnoS950x9dZ35zzLURkbrHScy7IR0oEQhG0UoPnZDi0A/S8bRXrrhVdwayTLycVCDH/8Z75c9OP2JJyBUySY1pe26M3ZRqFEzyaamTGB5TNqID3rZU0ZCbbjqLNSUnVumTINL2KSQz9edGSkNjJqFvJ7MYZtHLxL+8doLBZTcVKk6QKzY/FCSSYESyjkhfaM5QTiyhTAv7V8KGVFOGtsmSje4tBl0mjbOq51a9u/NK7SrvrAhHcAyn4MEF1OAGbqEODBQ8wjO8Ok/Oi/PmvM9HC06+cwi/4Hx8A+2cmJM=</latexit>

Synthesized Images

↑

latent distribution

/EDst <4et Mapping ,

Ety
-



Latent variables 
(controls)

u
<latexit sha1_base64="T1uA6W5+3xwxDKD7YaxKkPtWlg0=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdhls4G1Zpbd+cgq8QrSA0KNAfVr/4wZmnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzRPPyJlVhiSMtX0KyVz9vZHRyJhpFNjJPKFZ9nLxP6+XYnjtZ0IlKXLFFh+FqSQYk/x8MhSaM5RTSyjTwmYlbEw1ZWhLqtgSvOWTV0n7ou65de/+sta4Keoowwmcwjl4cAUNuIMmtICBgmd4hTfHOC/Ou/OxGC05xc4x/IHz+QP4qpEZ</latexit><latexit sha1_base64="tlN4Ez1bU3dWV3i8wd7BRqSmmCw=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzBLJ71K1a25U5BF4hWkCgX+N96rfHb7MUsjlIYJqnXHcxPjZ1QZzgROyt1UY0LZiA6wY6mkEWo/m8aakGOr9EkYK/ukIVP150ZGI63HUWAn8xh63svFv7xOasILP+MySQ1KNjsUpoKYmOQdkT5XyIwYW0KZ4vavhA2poszYJss2ujcfdJE0T2ueW/Nuz6r1y6KzEhzCEZyAB+dQh2u4gQYwkPAIz/DqPDkvzpvzPhtdcoqdA/gF5+Mb6/KYkg==</latexit><latexit sha1_base64="tlN4Ez1bU3dWV3i8wd7BRqSmmCw=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzBLJ71K1a25U5BF4hWkCgX+N96rfHb7MUsjlIYJqnXHcxPjZ1QZzgROyt1UY0LZiA6wY6mkEWo/m8aakGOr9EkYK/ukIVP150ZGI63HUWAn8xh63svFv7xOasILP+MySQ1KNjsUpoKYmOQdkT5XyIwYW0KZ4vavhA2poszYJss2ujcfdJE0T2ueW/Nuz6r1y6KzEhzCEZyAB+dQh2u4gQYwkPAIz/DqPDkvzpvzPhtdcoqdA/gF5+Mb6/KYkg==</latexit><latexit sha1_base64="tlN4Ez1bU3dWV3i8wd7BRqSmmCw=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzBLJ71K1a25U5BF4hWkCgX+N96rfHb7MUsjlIYJqnXHcxPjZ1QZzgROyt1UY0LZiA6wY6mkEWo/m8aakGOr9EkYK/ukIVP150ZGI63HUWAn8xh63svFv7xOasILP+MySQ1KNjsUpoKYmOQdkT5XyIwYW0KZ4vavhA2poszYJss2ujcfdJE0T2ueW/Nuz6r1y6KzEhzCEZyAB+dQh2u4gQYwkPAIz/DqPDkvzpvzPhtdcoqdA/gF5+Mb6/KYkg==</latexit>

“Bird orientation”
u

<latexit sha1_base64="T1uA6W5+3xwxDKD7YaxKkPtWlg0=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+8A2lMl00g6dTMLMjVBC/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHFtRKwecJpwP6IjJULBKFrpsR9RHAdhls4G1Zpbd+cgq8QrSA0KNAfVr/4wZmnEFTJJjel5boJ+RjUKJvms0k8NTyib0BHvWapoxI2fzRPPyJlVhiSMtX0KyVz9vZHRyJhpFNjJPKFZ9nLxP6+XYnjtZ0IlKXLFFh+FqSQYk/x8MhSaM5RTSyjTwmYlbEw1ZWhLqtgSvOWTV0n7ou65de/+sta4Keoowwmcwjl4cAUNuIMmtICBgmd4hTfHOC/Ou/OxGC05xc4x/IHz+QP4qpEZ</latexit><latexit sha1_base64="tlN4Ez1bU3dWV3i8wd7BRqSmmCw=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzBLJ71K1a25U5BF4hWkCgX+N96rfHb7MUsjlIYJqnXHcxPjZ1QZzgROyt1UY0LZiA6wY6mkEWo/m8aakGOr9EkYK/ukIVP150ZGI63HUWAn8xh63svFv7xOasILP+MySQ1KNjsUpoKYmOQdkT5XyIwYW0KZ4vavhA2poszYJss2ujcfdJE0T2ueW/Nuz6r1y6KzEhzCEZyAB+dQh2u4gQYwkPAIz/DqPDkvzpvzPhtdcoqdA/gF5+Mb6/KYkg==</latexit><latexit sha1_base64="tlN4Ez1bU3dWV3i8wd7BRqSmmCw=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzBLJ71K1a25U5BF4hWkCgX+N96rfHb7MUsjlIYJqnXHcxPjZ1QZzgROyt1UY0LZiA6wY6mkEWo/m8aakGOr9EkYK/ukIVP150ZGI63HUWAn8xh63svFv7xOasILP+MySQ1KNjsUpoKYmOQdkT5XyIwYW0KZ4vavhA2poszYJss2ujcfdJE0T2ueW/Nuz6r1y6KzEhzCEZyAB+dQh2u4gQYwkPAIz/DqPDkvzpvzPhtdcoqdA/gF5+Mb6/KYkg==</latexit><latexit sha1_base64="tlN4Ez1bU3dWV3i8wd7BRqSmmCw=">AAACFnicjVC7SgNBFL3rM8ZX1NJmMAhWYVcELYM2lgrmgckSZid3kyGzs8vMrBCW/IWFjb9iI2Irdv6Ns8kWmlh4YOBwzr3cOSdIBNfGdb+cpeWV1bX10kZ5c2t7Z7eyt9/UcaoYNlgsYtUOqEbBJTYMNwLbiUIaBQJbwegq91sPqDSP5Z0ZJ+hHdCB5yBk1VrrvRtQMgzBLJ71K1a25U5BF4hWkCgX+N96rfHb7MUsjlIYJqnXHcxPjZ1QZzgROyt1UY0LZiA6wY6mkEWo/m8aakGOr9EkYK/ukIVP150ZGI63HUWAn8xh63svFv7xOasILP+MySQ1KNjsUpoKYmOQdkT5XyIwYW0KZ4vavhA2poszYJss2ujcfdJE0T2ueW/Nuz6r1y6KzEhzCEZyAB+dQh2u4gQYwkPAIz/DqPDkvzpvzPhtdcoqdA/gF5+Mb6/KYkg==</latexit>

v
<latexit sha1_base64="hHmc8DnL8weBQ5oJmgGYEz1+IwA=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9iGMplO2qGTSZi5KZTQv3DjQhG3/o07/8ZJm4W2Hhg4nHMvc+4JEikMuu63s7a+sbm1Xdop7+7tHxxWjo5bJk41400Wy1h3Amq4FIo3UaDknURzGgWSt4PxXe63J1wbEatHnCbcj+hQiVAwilZ66kUUR0GYTWb9StWtuXOQVeIVpAoFGv3KV28QszTiCpmkxnQ9N0E/oxoFk3xW7qWGJ5SN6ZB3LVU04sbP5oln5NwqAxLG2j6FZK7+3shoZMw0CuxkntAse7n4n9dNMbzxM6GSFLlii4/CVBKMSX4+GQjNGcqpJZRpYbMSNqKaMrQllW0J3vLJq6R1WfPcmvdwVa3fFnWU4BTO4AI8uIY63EMDmsBAwTO8wptjnBfn3flYjK45xc4J/IHz+QP6L5Ea</latexit><latexit sha1_base64="Iuk5GHjTaP+E40HBEZcvFwDhdHo=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3MJkNmZ5eZu4Gw5C8sbPwVGxFbsfNvnE220MTCAwOHc+7lzjl+LIVB1/1yCiura+sbxc3S1vbO7l55/6BhokQzXmeRjHTLp4ZLoXgdBUreijWnoS950x9dZ35zzLURkbrHScy7IR0oEQhG0UoPnZDi0A/S8bRXrrhVdwayTLycVCDH/8Z75c9OP2JJyBUySY1pe26M3ZRqFEzyaamTGB5TNqID3rZU0ZCbbjqLNSUnVumTINL2KSQz9edGSkNjJqFvJ7MYZtHLxL+8doLBZTcVKk6QKzY/FCSSYESyjkhfaM5QTiyhTAv7V8KGVFOGtsmSje4tBl0mjbOq51a9u/NK7SrvrAhHcAyn4MEF1OAGbqEODBQ8wjO8Ok/Oi/PmvM9HC06+cwi/4Hx8A+2cmJM=</latexit><latexit sha1_base64="Iuk5GHjTaP+E40HBEZcvFwDhdHo=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3MJkNmZ5eZu4Gw5C8sbPwVGxFbsfNvnE220MTCAwOHc+7lzjl+LIVB1/1yCiura+sbxc3S1vbO7l55/6BhokQzXmeRjHTLp4ZLoXgdBUreijWnoS950x9dZ35zzLURkbrHScy7IR0oEQhG0UoPnZDi0A/S8bRXrrhVdwayTLycVCDH/8Z75c9OP2JJyBUySY1pe26M3ZRqFEzyaamTGB5TNqID3rZU0ZCbbjqLNSUnVumTINL2KSQz9edGSkNjJqFvJ7MYZtHLxL+8doLBZTcVKk6QKzY/FCSSYESyjkhfaM5QTiyhTAv7V8KGVFOGtsmSje4tBl0mjbOq51a9u/NK7SrvrAhHcAyn4MEF1OAGbqEODBQ8wjO8Ok/Oi/PmvM9HC06+cwi/4Hx8A+2cmJM=</latexit><latexit sha1_base64="Iuk5GHjTaP+E40HBEZcvFwDhdHo=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3MJkNmZ5eZu4Gw5C8sbPwVGxFbsfNvnE220MTCAwOHc+7lzjl+LIVB1/1yCiura+sbxc3S1vbO7l55/6BhokQzXmeRjHTLp4ZLoXgdBUreijWnoS950x9dZ35zzLURkbrHScy7IR0oEQhG0UoPnZDi0A/S8bRXrrhVdwayTLycVCDH/8Z75c9OP2JJyBUySY1pe26M3ZRqFEzyaamTGB5TNqID3rZU0ZCbbjqLNSUnVumTINL2KSQz9edGSkNjJqFvJ7MYZtHLxL+8doLBZTcVKk6QKzY/FCSSYESyjkhfaM5QTiyhTAv7V8KGVFOGtsmSje4tBl0mjbOq51a9u/NK7SrvrAhHcAyn4MEF1OAGbqEODBQ8wjO8Ok/Oi/PmvM9HC06+cwi/4Hx8A+2cmJM=</latexit>

v
<latexit sha1_base64="hHmc8DnL8weBQ5oJmgGYEz1+IwA=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9iGMplO2qGTSZi5KZTQv3DjQhG3/o07/8ZJm4W2Hhg4nHMvc+4JEikMuu63s7a+sbm1Xdop7+7tHxxWjo5bJk41400Wy1h3Amq4FIo3UaDknURzGgWSt4PxXe63J1wbEatHnCbcj+hQiVAwilZ66kUUR0GYTWb9StWtuXOQVeIVpAoFGv3KV28QszTiCpmkxnQ9N0E/oxoFk3xW7qWGJ5SN6ZB3LVU04sbP5oln5NwqAxLG2j6FZK7+3shoZMw0CuxkntAse7n4n9dNMbzxM6GSFLlii4/CVBKMSX4+GQjNGcqpJZRpYbMSNqKaMrQllW0J3vLJq6R1WfPcmvdwVa3fFnWU4BTO4AI8uIY63EMDmsBAwTO8wptjnBfn3flYjK45xc4J/IHz+QP6L5Ea</latexit><latexit sha1_base64="Iuk5GHjTaP+E40HBEZcvFwDhdHo=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3MJkNmZ5eZu4Gw5C8sbPwVGxFbsfNvnE220MTCAwOHc+7lzjl+LIVB1/1yCiura+sbxc3S1vbO7l55/6BhokQzXmeRjHTLp4ZLoXgdBUreijWnoS950x9dZ35zzLURkbrHScy7IR0oEQhG0UoPnZDi0A/S8bRXrrhVdwayTLycVCDH/8Z75c9OP2JJyBUySY1pe26M3ZRqFEzyaamTGB5TNqID3rZU0ZCbbjqLNSUnVumTINL2KSQz9edGSkNjJqFvJ7MYZtHLxL+8doLBZTcVKk6QKzY/FCSSYESyjkhfaM5QTiyhTAv7V8KGVFOGtsmSje4tBl0mjbOq51a9u/NK7SrvrAhHcAyn4MEF1OAGbqEODBQ8wjO8Ok/Oi/PmvM9HC06+cwi/4Hx8A+2cmJM=</latexit><latexit sha1_base64="Iuk5GHjTaP+E40HBEZcvFwDhdHo=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3MJkNmZ5eZu4Gw5C8sbPwVGxFbsfNvnE220MTCAwOHc+7lzjl+LIVB1/1yCiura+sbxc3S1vbO7l55/6BhokQzXmeRjHTLp4ZLoXgdBUreijWnoS950x9dZ35zzLURkbrHScy7IR0oEQhG0UoPnZDi0A/S8bRXrrhVdwayTLycVCDH/8Z75c9OP2JJyBUySY1pe26M3ZRqFEzyaamTGB5TNqID3rZU0ZCbbjqLNSUnVumTINL2KSQz9edGSkNjJqFvJ7MYZtHLxL+8doLBZTcVKk6QKzY/FCSSYESyjkhfaM5QTiyhTAv7V8KGVFOGtsmSje4tBl0mjbOq51a9u/NK7SrvrAhHcAyn4MEF1OAGbqEODBQ8wjO8Ok/Oi/PmvM9HC06+cwi/4Hx8A+2cmJM=</latexit><latexit sha1_base64="Iuk5GHjTaP+E40HBEZcvFwDhdHo=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3MJkNmZ5eZu4Gw5C8sbPwVGxFbsfNvnE220MTCAwOHc+7lzjl+LIVB1/1yCiura+sbxc3S1vbO7l55/6BhokQzXmeRjHTLp4ZLoXgdBUreijWnoS950x9dZ35zzLURkbrHScy7IR0oEQhG0UoPnZDi0A/S8bRXrrhVdwayTLycVCDH/8Z75c9OP2JJyBUySY1pe26M3ZRqFEzyaamTGB5TNqID3rZU0ZCbbjqLNSUnVumTINL2KSQz9edGSkNjJqFvJ7MYZtHLxL+8doLBZTcVKk6QKzY/FCSSYESyjkhfaM5QTiyhTAv7V8KGVFOGtsmSje4tBl0mjbOq51a9u/NK7SrvrAhHcAyn4MEF1OAGbqEODBQ8wjO8Ok/Oi/PmvM9HC06+cwi/4Hx8A+2cmJM=</latexit>
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Data++ supports counterfactual reasoning
“What would it look like if…”

z
<latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="yhdDcMRDr6cShZArX9tRe3viC8A=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs0Jc8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvREmJc=</latexit><latexit sha1_base64="yhdDcMRDr6cShZArX9tRe3viC8A=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs0Jc8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvREmJc=</latexit><latexit sha1_base64="yhdDcMRDr6cShZArX9tRe3viC8A=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs0Jc8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvREmJc=</latexit>

x
<latexit sha1_base64="P/78WoKPqTPMAmrnJ7K8sbyWLsQ=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X8QS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz/9OZEc</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit>



z
<latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="yhdDcMRDr6cShZArX9tRe3viC8A=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs0Jc8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvREmJc=</latexit><latexit sha1_base64="yhdDcMRDr6cShZArX9tRe3viC8A=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs0Jc8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvREmJc=</latexit><latexit sha1_base64="yhdDcMRDr6cShZArX9tRe3viC8A=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs0Jc8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvREmJc=</latexit>

x
<latexit sha1_base64="P/78WoKPqTPMAmrnJ7K8sbyWLsQ=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeiF48VbCu2oWy2m3bpZhN2X8QS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQLNf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQgBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz/9OZEc</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit><latexit sha1_base64="tzs9AXFSRySi39T27O1IL8rVYnw=">AAACFnicjVC7SgNBFL0bXzG+opY2g0GwCrsiaBm0sVQwD0xCmJ3cTYbMzi4zs2JY8hcWNv6KjYit2Pk3ziZbaGLhgYHDOfdy5xw/Flwb1/1yCkvLK6trxfXSxubW9k55d6+ho0QxrLNIRKrlU42CS6wbbgS2YoU09AU2/dFl5jfvUWkeyVszjrEb0oHkAWfUWOmuE1Iz9IP0YdIrV9yqOwVZJF5OKpDjf+O98menH7EkRGmYoFq3PTc23ZQqw5nASamTaIwpG9EBti2VNETdTaexJuTIKn0SRMo+achU/bmR0lDrcejbySyGnvcy8S+vnZjgvJtyGScGJZsdChJBTESyjkifK2RGjC2hTHH7V8KGVFFmbJMlG92bD7pIGidVz616N6eV2kXeWREO4BCOwYMzqMEVXEMdGEh4hGd4dZ6cF+fNeZ+NFpx8Zx9+wfn4BvDwmJU=</latexit>

Data++ supports counterfactual reasoning
“What would it look like if…”
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https://arxiv.org/abs/2302.07865



Labeling Data++



Labeling Data++
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Labeling Data++

latent space wat

= label



[Zhang*, Ling*, Gao, Yin, Lafleche, Barriuso, Torralba, Fidler 2021]

see  also [Tritrong*, Rewatbowornwong*, Suwajanakorn, CVPR 2021] 
[Li, Yang, Kries, Torralba, Fidler, CVPR 2021]
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[Zhang*, Ling*, Gao, Yin, Lafleche, Barriuso, Torralba, Fidler, CVPR 2021]
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1 labeled GAN image is worth 
~100 labeled regular images!



https://personalized-rep.github.io/ 

Personalized representation from personalized generation
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The Data++ pareto frontier - generation vs representation

If the goal is to use generative data to improve training, where does this 
go wrong? 

•   You need enough data to train a good generator, and you also need 
enough data to learn a good representation, if both datasets are the 
same, how much can you gain? 

•   If the goal is generating data for something rare — generator is 
bad, so learned representation from generated data is also bad 

•    If the goal is generating data for something common — generator 
is good, but the baseline is also good! Hard to see gains
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Transfer Learning

1. Knowledge about the mapping 

2. Knowledge about the outputs 

3. Knowledge about the inputs 

4. Learning to learn fast
z

zOutputs

Inputs



Meta-learning: learning to learn fast
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<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit>

Parameters
<latexit sha1_base64="CE4O6IRp0WWeTLUkK6hdPnH2YDA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0l60WPRi8cK9gPbUDbbTbt0swm7E6GE/gsvHhTx6r/x5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmljc2t7p7xb2ds/ODyqHp90TJxqxtsslrHuBdRwKRRvo0DJe4nmNAok7wbT29zvPnFtRKwecJZwP6JjJULBKFrpsUU1jTjahmG15tbdBcg68QpSgwKtYfVrMIpZGnGFTFJj+p6boJ9RjYJJPq8MUsMTyqZ0zPuWKrvH+Nni4jm5sMqIhLG2pZAs1N8TGY2MmUWB7YwoTsyql4v/ef0Uw2s/EypJkSu2XBSmkmBM8vfJSGjOUM4soUwLeythExsCyzOo2BC81ZfXSadR99y6d9+oNW+KOMpwBudwCR5cQRPuoAVtYKDgGV7hzTHOi/PufCxbS04xcwp/4Hz+ALxHkPA=</latexit><latexit sha1_base64="CE4O6IRp0WWeTLUkK6hdPnH2YDA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0l60WPRi8cK9gPbUDbbTbt0swm7E6GE/gsvHhTx6r/x5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmljc2t7p7xb2ds/ODyqHp90TJxqxtsslrHuBdRwKRRvo0DJe4nmNAok7wbT29zvPnFtRKwecJZwP6JjJULBKFrpsUU1jTjahmG15tbdBcg68QpSgwKtYfVrMIpZGnGFTFJj+p6boJ9RjYJJPq8MUsMTyqZ0zPuWKrvH+Nni4jm5sMqIhLG2pZAs1N8TGY2MmUWB7YwoTsyql4v/ef0Uw2s/EypJkSu2XBSmkmBM8vfJSGjOUM4soUwLeythExsCyzOo2BC81ZfXSadR99y6d9+oNW+KOMpwBudwCR5cQRPuoAVtYKDgGV7hzTHOi/PufCxbS04xcwp/4Hz+ALxHkPA=</latexit><latexit sha1_base64="CE4O6IRp0WWeTLUkK6hdPnH2YDA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0l60WPRi8cK9gPbUDbbTbt0swm7E6GE/gsvHhTx6r/x5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmljc2t7p7xb2ds/ODyqHp90TJxqxtsslrHuBdRwKRRvo0DJe4nmNAok7wbT29zvPnFtRKwecJZwP6JjJULBKFrpsUU1jTjahmG15tbdBcg68QpSgwKtYfVrMIpZGnGFTFJj+p6boJ9RjYJJPq8MUsMTyqZ0zPuWKrvH+Nni4jm5sMqIhLG2pZAs1N8TGY2MmUWB7YwoTsyql4v/ef0Uw2s/EypJkSu2XBSmkmBM8vfJSGjOUM4soUwLeythExsCyzOo2BC81ZfXSadR99y6d9+oNW+KOMpwBudwCR5cQRPuoAVtYKDgGV7hzTHOi/PufCxbS04xcwp/4Hz+ALxHkPA=</latexit><latexit sha1_base64="CE4O6IRp0WWeTLUkK6hdPnH2YDA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0l60WPRi8cK9gPbUDbbTbt0swm7E6GE/gsvHhTx6r/x5r9x0+agrQ8GHu/NMDMvSKQw6LrfTmljc2t7p7xb2ds/ODyqHp90TJxqxtsslrHuBdRwKRRvo0DJe4nmNAok7wbT29zvPnFtRKwecJZwP6JjJULBKFrpsUU1jTjahmG15tbdBcg68QpSgwKtYfVrMIpZGnGFTFJj+p6boJ9RjYJJPq8MUsMTyqZ0zPuWKrvH+Nni4jm5sMqIhLG2pZAs1N8TGY2MmUWB7YwoTsyql4v/ef0Uw2s/EypJkSu2XBSmkmBM8vfJSGjOUM4soUwLeythExsCyzOo2BC81ZfXSadR99y6d9+oNW+KOMpwBudwCR5cQRPuoAVtYKDgGV7hzTHOi/PufCxbS04xcwp/4Hz+ALxHkPA=</latexit>

!
<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit>

!
<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit>

Meta-learner
<latexit sha1_base64="q1C2JD1n8C1QHclqlrY60u7ukOk=">AAAB83icbVA9SwNBEN3zM8avqKXNYRBsDHdptAza2AgRzAckR5jbzCVL9vaO3TkhhPwNGwtFbP0zdv4bN8kVmvhg4PHeDDPzwlQKQ5737aytb2xubRd2irt7+weHpaPjpkkyzbHBE5nodggGpVDYIEES26lGiEOJrXB0O/NbT6iNSNQjjVMMYhgoEQkOZKXuPRJcSgStUPdKZa/izeGuEj8nZZaj3it9dfsJz2JUxCUY0/G9lIIJaBJc4rTYzQymwEcwwI6lCmI0wWR+89Q9t0rfjRJtS5E7V39PTCA2ZhyHtjMGGpplbyb+53Uyiq6DiVBpRqj4YlGUSZcSdxaA2xcaOcmxJcC1sLe6fAgaONmYijYEf/nlVdKsVnyv4j9Uy7WbPI4CO2Vn7IL57IrV2B2rswbjLGXP7JW9OZnz4rw7H4vWNSefOWF/4Hz+ANyTkY0=</latexit><latexit sha1_base64="q1C2JD1n8C1QHclqlrY60u7ukOk=">AAAB83icbVA9SwNBEN3zM8avqKXNYRBsDHdptAza2AgRzAckR5jbzCVL9vaO3TkhhPwNGwtFbP0zdv4bN8kVmvhg4PHeDDPzwlQKQ5737aytb2xubRd2irt7+weHpaPjpkkyzbHBE5nodggGpVDYIEES26lGiEOJrXB0O/NbT6iNSNQjjVMMYhgoEQkOZKXuPRJcSgStUPdKZa/izeGuEj8nZZaj3it9dfsJz2JUxCUY0/G9lIIJaBJc4rTYzQymwEcwwI6lCmI0wWR+89Q9t0rfjRJtS5E7V39PTCA2ZhyHtjMGGpplbyb+53Uyiq6DiVBpRqj4YlGUSZcSdxaA2xcaOcmxJcC1sLe6fAgaONmYijYEf/nlVdKsVnyv4j9Uy7WbPI4CO2Vn7IL57IrV2B2rswbjLGXP7JW9OZnz4rw7H4vWNSefOWF/4Hz+ANyTkY0=</latexit><latexit sha1_base64="q1C2JD1n8C1QHclqlrY60u7ukOk=">AAAB83icbVA9SwNBEN3zM8avqKXNYRBsDHdptAza2AgRzAckR5jbzCVL9vaO3TkhhPwNGwtFbP0zdv4bN8kVmvhg4PHeDDPzwlQKQ5737aytb2xubRd2irt7+weHpaPjpkkyzbHBE5nodggGpVDYIEES26lGiEOJrXB0O/NbT6iNSNQjjVMMYhgoEQkOZKXuPRJcSgStUPdKZa/izeGuEj8nZZaj3it9dfsJz2JUxCUY0/G9lIIJaBJc4rTYzQymwEcwwI6lCmI0wWR+89Q9t0rfjRJtS5E7V39PTCA2ZhyHtjMGGpplbyb+53Uyiq6DiVBpRqj4YlGUSZcSdxaA2xcaOcmxJcC1sLe6fAgaONmYijYEf/nlVdKsVnyv4j9Uy7WbPI4CO2Vn7IL57IrV2B2rswbjLGXP7JW9OZnz4rw7H4vWNSefOWF/4Hz+ANyTkY0=</latexit><latexit sha1_base64="q1C2JD1n8C1QHclqlrY60u7ukOk=">AAAB83icbVA9SwNBEN3zM8avqKXNYRBsDHdptAza2AgRzAckR5jbzCVL9vaO3TkhhPwNGwtFbP0zdv4bN8kVmvhg4PHeDDPzwlQKQ5737aytb2xubRd2irt7+weHpaPjpkkyzbHBE5nodggGpVDYIEES26lGiEOJrXB0O/NbT6iNSNQjjVMMYhgoEQkOZKXuPRJcSgStUPdKZa/izeGuEj8nZZaj3it9dfsJz2JUxCUY0/G9lIIJaBJc4rTYzQymwEcwwI6lCmI0wWR+89Q9t0rfjRJtS5E7V39PTCA2ZhyHtjMGGpplbyb+53Uyiq6DiVBpRqj4YlGUSZcSdxaA2xcaOcmxJcC1sLe6fAgaONmYijYEf/nlVdKsVnyv4j9Uy7WbPI4CO2Vn7IL57IrV2B2rswbjLGXP7JW9OZnz4rw7H4vWNSefOWF/4Hz+ANyTkY0=</latexit>

Hyperparameters
<latexit sha1_base64="DaNQlG1Q2Ybd31yZ6rmFsDJsdv8=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyXpRpdFN11WsA9oQ5lMJ+3QySTMQ6ihX+LGhSJu/RR3/o2TNgttPTBwOOdc7p0Tppwp7XnfTmlre2d3r7xfOTg8Oq66J6ddlRhJaIckPJH9ECvKmaAdzTSn/VRSHIec9sLZXe73HqlULBEPep7SIMYTwSJGsLbSyK22rChTLHFMtc2N3JpX95ZAm8QvSA0KtEfu13CcEBNToQnHSg18L9VBhqVmhNNFZWgUTTGZ4QkdWCrsHhVky8MX6NIqYxQl0j6h0VL9PZHhWKl5HNpkjPVUrXu5+J83MDq6CTImUqOpIKtFkeFIJyhvAY2ZpETzuSWYSGZvRWRqSyB5BxVbgr/+5U3SbdR9r+7fN2rN26KOMpzDBVyBD9fQhBa0oQMEDDzDK7w5T86L8+58rKIlp5g5gz9wPn8ASwmTew==</latexit><latexit sha1_base64="DaNQlG1Q2Ybd31yZ6rmFsDJsdv8=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyXpRpdFN11WsA9oQ5lMJ+3QySTMQ6ihX+LGhSJu/RR3/o2TNgttPTBwOOdc7p0Tppwp7XnfTmlre2d3r7xfOTg8Oq66J6ddlRhJaIckPJH9ECvKmaAdzTSn/VRSHIec9sLZXe73HqlULBEPep7SIMYTwSJGsLbSyK22rChTLHFMtc2N3JpX95ZAm8QvSA0KtEfu13CcEBNToQnHSg18L9VBhqVmhNNFZWgUTTGZ4QkdWCrsHhVky8MX6NIqYxQl0j6h0VL9PZHhWKl5HNpkjPVUrXu5+J83MDq6CTImUqOpIKtFkeFIJyhvAY2ZpETzuSWYSGZvRWRqSyB5BxVbgr/+5U3SbdR9r+7fN2rN26KOMpzDBVyBD9fQhBa0oQMEDDzDK7w5T86L8+58rKIlp5g5gz9wPn8ASwmTew==</latexit><latexit sha1_base64="DaNQlG1Q2Ybd31yZ6rmFsDJsdv8=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyXpRpdFN11WsA9oQ5lMJ+3QySTMQ6ihX+LGhSJu/RR3/o2TNgttPTBwOOdc7p0Tppwp7XnfTmlre2d3r7xfOTg8Oq66J6ddlRhJaIckPJH9ECvKmaAdzTSn/VRSHIec9sLZXe73HqlULBEPep7SIMYTwSJGsLbSyK22rChTLHFMtc2N3JpX95ZAm8QvSA0KtEfu13CcEBNToQnHSg18L9VBhqVmhNNFZWgUTTGZ4QkdWCrsHhVky8MX6NIqYxQl0j6h0VL9PZHhWKl5HNpkjPVUrXu5+J83MDq6CTImUqOpIKtFkeFIJyhvAY2ZpETzuSWYSGZvRWRqSyB5BxVbgr/+5U3SbdR9r+7fN2rN26KOMpzDBVyBD9fQhBa0oQMEDDzDK7w5T86L8+58rKIlp5g5gz9wPn8ASwmTew==</latexit><latexit sha1_base64="DaNQlG1Q2Ybd31yZ6rmFsDJsdv8=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyXpRpdFN11WsA9oQ5lMJ+3QySTMQ6ihX+LGhSJu/RR3/o2TNgttPTBwOOdc7p0Tppwp7XnfTmlre2d3r7xfOTg8Oq66J6ddlRhJaIckPJH9ECvKmaAdzTSn/VRSHIec9sLZXe73HqlULBEPep7SIMYTwSJGsLbSyK22rChTLHFMtc2N3JpX95ZAm8QvSA0KtEfu13CcEBNToQnHSg18L9VBhqVmhNNFZWgUTTGZ4QkdWCrsHhVky8MX6NIqYxQl0j6h0VL9PZHhWKl5HNpkjPVUrXu5+J83MDq6CTImUqOpIKtFkeFIJyhvAY2ZpETzuSWYSGZvRWRqSyB5BxVbgr/+5U3SbdR9r+7fN2rN26KOMpzDBVyBD9fQhBa0oQMEDDzDK7w5T86L8+58rKIlp5g5gz9wPn8ASwmTew==</latexit>

Data point
<latexit sha1_base64="21e5mqUousAB80Jy6Xg9SamXvD8=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYhCswl0aLYNaWEYwH5gcYW+zlyzZ2z1254QQ8i9sLBSx9d/Y+W/cJFdo4oOBx3szzMyLUiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVmeG8QbTUpt2RC2XQvEGCpS8nRpOk0jyVjS6mfmtJ26s0OoBxykPEzpQIhaMopMebylSkmqhsFcq+xV/DrJKgpyUIUe9V/rq9jXLEq6QSWptJ/BTDCfUoGCST4vdzPKUshEd8I6jiibchpP5xVNy7pQ+ibVxpZDM1d8TE5pYO04i15lQHNplbyb+53UyjK/CiVBphlyxxaI4kwQ1mb1P+sJwhnLsCGVGuFsJG1JDGbqQii6EYPnlVdKsVgK/EtxXy7XrPI4CnMIZXEAAl1CDO6hDAxgoeIZXePOs9+K9ex+L1jUvnzmBP/A+fwBBSZCg</latexit><latexit sha1_base64="21e5mqUousAB80Jy6Xg9SamXvD8=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYhCswl0aLYNaWEYwH5gcYW+zlyzZ2z1254QQ8i9sLBSx9d/Y+W/cJFdo4oOBx3szzMyLUiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVmeG8QbTUpt2RC2XQvEGCpS8nRpOk0jyVjS6mfmtJ26s0OoBxykPEzpQIhaMopMebylSkmqhsFcq+xV/DrJKgpyUIUe9V/rq9jXLEq6QSWptJ/BTDCfUoGCST4vdzPKUshEd8I6jiibchpP5xVNy7pQ+ibVxpZDM1d8TE5pYO04i15lQHNplbyb+53UyjK/CiVBphlyxxaI4kwQ1mb1P+sJwhnLsCGVGuFsJG1JDGbqQii6EYPnlVdKsVgK/EtxXy7XrPI4CnMIZXEAAl1CDO6hDAxgoeIZXePOs9+K9ex+L1jUvnzmBP/A+fwBBSZCg</latexit><latexit sha1_base64="21e5mqUousAB80Jy6Xg9SamXvD8=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYhCswl0aLYNaWEYwH5gcYW+zlyzZ2z1254QQ8i9sLBSx9d/Y+W/cJFdo4oOBx3szzMyLUiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVmeG8QbTUpt2RC2XQvEGCpS8nRpOk0jyVjS6mfmtJ26s0OoBxykPEzpQIhaMopMebylSkmqhsFcq+xV/DrJKgpyUIUe9V/rq9jXLEq6QSWptJ/BTDCfUoGCST4vdzPKUshEd8I6jiibchpP5xVNy7pQ+ibVxpZDM1d8TE5pYO04i15lQHNplbyb+53UyjK/CiVBphlyxxaI4kwQ1mb1P+sJwhnLsCGVGuFsJG1JDGbqQii6EYPnlVdKsVgK/EtxXy7XrPI4CnMIZXEAAl1CDO6hDAxgoeIZXePOs9+K9ex+L1jUvnzmBP/A+fwBBSZCg</latexit><latexit sha1_base64="21e5mqUousAB80Jy6Xg9SamXvD8=">AAAB8XicbVA9SwNBEJ3zM8avqKXNYhCswl0aLYNaWEYwH5gcYW+zlyzZ2z1254QQ8i9sLBSx9d/Y+W/cJFdo4oOBx3szzMyLUiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVmeG8QbTUpt2RC2XQvEGCpS8nRpOk0jyVjS6mfmtJ26s0OoBxykPEzpQIhaMopMebylSkmqhsFcq+xV/DrJKgpyUIUe9V/rq9jXLEq6QSWptJ/BTDCfUoGCST4vdzPKUshEd8I6jiibchpP5xVNy7pQ+ibVxpZDM1d8TE5pYO04i15lQHNplbyb+53UyjK/CiVBphlyxxaI4kwQ1mb1P+sJwhnLsCGVGuFsJG1JDGbqQii6EYPnlVdKsVgK/EtxXy7XrPI4CnMIZXEAAl1CDO6hDAxgoeIZXePOs9+K9ex+L1jUvnzmBP/A+fwBBSZCg</latexit>

Datastets
<latexit sha1_base64="aWX5cnRKHPT1UtuH0mq95K3uops=">AAAB8HicbVA9SwNBEN3zM8avqKXNYhCswl0aLYNaWEYwH5IcYW8zlyzZ3Tt254QQ8itsLBSx9efY+W/cJFdo4oOBx3szzMyLUiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNskMhwZPZGLaEbMghYYGCpTQTg0wFUloRaObmd96AmNFoh9wnEKo2ECLWHCGTnq8ZcgsAtpeqexX/DnoKglyUiY56r3SV7ef8EyBRi6ZtZ3ATzGcMIOCS5gWu5mFlPERG0DHUc0U2HAyP3hKz53Sp3FiXGmkc/X3xIQpa8cqcp2K4dAuezPxP6+TYXwVToROMwTNF4viTFJM6Ox72hcGOMqxI4wb4W6lfMgM4+gyKroQguWXV0mzWgn8SnBfLdeu8zgK5JSckQsSkEtSI3ekThqEE0WeySt584z34r17H4vWNS+fOSF/4H3+APdpkH8=</latexit><latexit sha1_base64="aWX5cnRKHPT1UtuH0mq95K3uops=">AAAB8HicbVA9SwNBEN3zM8avqKXNYhCswl0aLYNaWEYwH5IcYW8zlyzZ3Tt254QQ8itsLBSx9efY+W/cJFdo4oOBx3szzMyLUiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNskMhwZPZGLaEbMghYYGCpTQTg0wFUloRaObmd96AmNFoh9wnEKo2ECLWHCGTnq8ZcgsAtpeqexX/DnoKglyUiY56r3SV7ef8EyBRi6ZtZ3ATzGcMIOCS5gWu5mFlPERG0DHUc0U2HAyP3hKz53Sp3FiXGmkc/X3xIQpa8cqcp2K4dAuezPxP6+TYXwVToROMwTNF4viTFJM6Ox72hcGOMqxI4wb4W6lfMgM4+gyKroQguWXV0mzWgn8SnBfLdeu8zgK5JSckQsSkEtSI3ekThqEE0WeySt584z34r17H4vWNS+fOSF/4H3+APdpkH8=</latexit><latexit sha1_base64="aWX5cnRKHPT1UtuH0mq95K3uops=">AAAB8HicbVA9SwNBEN3zM8avqKXNYhCswl0aLYNaWEYwH5IcYW8zlyzZ3Tt254QQ8itsLBSx9efY+W/cJFdo4oOBx3szzMyLUiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNskMhwZPZGLaEbMghYYGCpTQTg0wFUloRaObmd96AmNFoh9wnEKo2ECLWHCGTnq8ZcgsAtpeqexX/DnoKglyUiY56r3SV7ef8EyBRi6ZtZ3ATzGcMIOCS5gWu5mFlPERG0DHUc0U2HAyP3hKz53Sp3FiXGmkc/X3xIQpa8cqcp2K4dAuezPxP6+TYXwVToROMwTNF4viTFJM6Ox72hcGOMqxI4wb4W6lfMgM4+gyKroQguWXV0mzWgn8SnBfLdeu8zgK5JSckQsSkEtSI3ekThqEE0WeySt584z34r17H4vWNS+fOSF/4H3+APdpkH8=</latexit><latexit sha1_base64="aWX5cnRKHPT1UtuH0mq95K3uops=">AAAB8HicbVA9SwNBEN3zM8avqKXNYhCswl0aLYNaWEYwH5IcYW8zlyzZ3Tt254QQ8itsLBSx9efY+W/cJFdo4oOBx3szzMyLUiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNskMhwZPZGLaEbMghYYGCpTQTg0wFUloRaObmd96AmNFoh9wnEKo2ECLWHCGTnq8ZcgsAtpeqexX/DnoKglyUiY56r3SV7ef8EyBRi6ZtZ3ATzGcMIOCS5gWu5mFlPERG0DHUc0U2HAyP3hKz53Sp3FiXGmkc/X3xIQpa8cqcp2K4dAuezPxP6+TYXwVToROMwTNF4viTFJM6Ox72hcGOMqxI4wb4W6lfMgM4+gyKroQguWXV0mzWgn8SnBfLdeu8zgK5JSckQsSkEtSI3ekThqEE0WeySt584z34r17H4vWNS+fOSF/4H3+APdpkH8=</latexit>

f✓
<latexit sha1_base64="/ij4NDw1XHtQ2g/MYQ4Asu23I5M=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+4FtKZvtpF262YTdiVBC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJFIY8rxvp7C2vrG5Vdwu7ezu7R+UD4+aJk41xwaPZazbATMohcIGCZLYTjSyKJDYCsa3M7/1hNqIWD3QJMFexIZKhIIzstJj2M+6NEJi03654lW9OdxV4uekAjnq/fJXdxDzNEJFXDJjOr6XUC9jmgSXOC11U4MJ42M2xI6likVoetn84ql7ZpWBG8baliJ3rv6eyFhkzCQKbGfEaGSWvZn4n9dJKbzuZUIlKaHii0VhKl2K3dn77kBo5CQnljCuhb3V5SOmGScbUsmG4C+/vEqaF1Xfq/r3l5XaTR5HEU7gFM7BhyuowR3UoQEcFDzDK7w5xnlx3p2PRWvByWeO4Q+czx/muZEN</latexit><latexit sha1_base64="/ij4NDw1XHtQ2g/MYQ4Asu23I5M=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+4FtKZvtpF262YTdiVBC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJFIY8rxvp7C2vrG5Vdwu7ezu7R+UD4+aJk41xwaPZazbATMohcIGCZLYTjSyKJDYCsa3M7/1hNqIWD3QJMFexIZKhIIzstJj2M+6NEJi03654lW9OdxV4uekAjnq/fJXdxDzNEJFXDJjOr6XUC9jmgSXOC11U4MJ42M2xI6likVoetn84ql7ZpWBG8baliJ3rv6eyFhkzCQKbGfEaGSWvZn4n9dJKbzuZUIlKaHii0VhKl2K3dn77kBo5CQnljCuhb3V5SOmGScbUsmG4C+/vEqaF1Xfq/r3l5XaTR5HEU7gFM7BhyuowR3UoQEcFDzDK7w5xnlx3p2PRWvByWeO4Q+czx/muZEN</latexit><latexit sha1_base64="/ij4NDw1XHtQ2g/MYQ4Asu23I5M=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+4FtKZvtpF262YTdiVBC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJFIY8rxvp7C2vrG5Vdwu7ezu7R+UD4+aJk41xwaPZazbATMohcIGCZLYTjSyKJDYCsa3M7/1hNqIWD3QJMFexIZKhIIzstJj2M+6NEJi03654lW9OdxV4uekAjnq/fJXdxDzNEJFXDJjOr6XUC9jmgSXOC11U4MJ42M2xI6likVoetn84ql7ZpWBG8baliJ3rv6eyFhkzCQKbGfEaGSWvZn4n9dJKbzuZUIlKaHii0VhKl2K3dn77kBo5CQnljCuhb3V5SOmGScbUsmG4C+/vEqaF1Xfq/r3l5XaTR5HEU7gFM7BhyuowR3UoQEcFDzDK7w5xnlx3p2PRWvByWeO4Q+czx/muZEN</latexit><latexit sha1_base64="/ij4NDw1XHtQ2g/MYQ4Asu23I5M=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+4FtKZvtpF262YTdiVBC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJFIY8rxvp7C2vrG5Vdwu7ezu7R+UD4+aJk41xwaPZazbATMohcIGCZLYTjSyKJDYCsa3M7/1hNqIWD3QJMFexIZKhIIzstJj2M+6NEJi03654lW9OdxV4uekAjnq/fJXdxDzNEJFXDJjOr6XUC9jmgSXOC11U4MJ42M2xI6likVoetn84ql7ZpWBG8baliJ3rv6eyFhkzCQKbGfEaGSWvZn4n9dJKbzuZUIlKaHii0VhKl2K3dn77kBo5CQnljCuhb3V5SOmGScbUsmG4C+/vEqaF1Xfq/r3l5XaTR5HEU7gFM7BhyuowR3UoQEcFDzDK7w5xnlx3p2PRWvByWeO4Q+czx/muZEN</latexit>

 
<latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit><latexit sha1_base64="17uENeVNbGzAf0rC1EQQVr4Zn7Q=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fs7gnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelAhurO9/e6W19Y3NrfJ2ZWd3b/+genjUNnGqGbZYLGLdiahBwRW2LLcCO4lGKiOBj9HkNvcfn1AbHqsHO00wlHSk+JAzanOplxjer9b8uj8HWSVBQWpQoNmvfvUGMUslKssENaYb+IkNM6otZwJnlV5qMKFsQkfYdVRRiSbM5rfOyJlTBmQYa1fKkrn6eyKj0pipjFynpHZslr1c/M/rpnZ4HWZcJalFxRaLhqkgNib542TANTIrpo5Qprm7lbAx1ZRZF0/FhRAsv7xK2hf1wK8H95e1xk0RRxlO4BTOIYAraMAdNKEFDMbwDK/w5knvxXv3PhatJa+YOYY/8D5/ACQ/jko=</latexit>

Predictions
<latexit sha1_base64="fttJjm6M0DvNpR1PA5hcNRa8A/U=">AAAB8nicbZBNS8NAEIYnftb6VfXoZbEInkrSix6LXjxWsB/QhrLZbNqlm03YnQgl9Gd48aCIV3+NN/+NmzYHbX1h4eGdGXbmDVIpDLrut7OxubW9s1vZq+4fHB4d105OuybJNOMdlshE9wNquBSKd1Cg5P1UcxoHkveC6V1R7z1xbUSiHnGWcj+mYyUiwShaa9DWPBSsQDOq1d2GuxBZB6+EOpRqj2pfwzBhWcwVMkmNGXhuin5ONQom+bw6zAxPKZvSMR9YVDTmxs8XK8/JpXVCEiXaPoVk4f6eyGlszCwObGdMcWJWa4X5X22QYXTj50KlGXLFlh9FmSSYkOJ+EgrNGcqZBcq0sLsSNqGaMrQpVW0I3urJ69BtNjy34T00663bMo4KnMMFXIEH19CCe2hDBxgk8Ayv8Oag8+K8Ox/L1g2nnDmDP3I+fwCPRZFq</latexit><latexit sha1_base64="fttJjm6M0DvNpR1PA5hcNRa8A/U=">AAAB8nicbZBNS8NAEIYnftb6VfXoZbEInkrSix6LXjxWsB/QhrLZbNqlm03YnQgl9Gd48aCIV3+NN/+NmzYHbX1h4eGdGXbmDVIpDLrut7OxubW9s1vZq+4fHB4d105OuybJNOMdlshE9wNquBSKd1Cg5P1UcxoHkveC6V1R7z1xbUSiHnGWcj+mYyUiwShaa9DWPBSsQDOq1d2GuxBZB6+EOpRqj2pfwzBhWcwVMkmNGXhuin5ONQom+bw6zAxPKZvSMR9YVDTmxs8XK8/JpXVCEiXaPoVk4f6eyGlszCwObGdMcWJWa4X5X22QYXTj50KlGXLFlh9FmSSYkOJ+EgrNGcqZBcq0sLsSNqGaMrQpVW0I3urJ69BtNjy34T00663bMo4KnMMFXIEH19CCe2hDBxgk8Ayv8Oag8+K8Ox/L1g2nnDmDP3I+fwCPRZFq</latexit><latexit sha1_base64="fttJjm6M0DvNpR1PA5hcNRa8A/U=">AAAB8nicbZBNS8NAEIYnftb6VfXoZbEInkrSix6LXjxWsB/QhrLZbNqlm03YnQgl9Gd48aCIV3+NN/+NmzYHbX1h4eGdGXbmDVIpDLrut7OxubW9s1vZq+4fHB4d105OuybJNOMdlshE9wNquBSKd1Cg5P1UcxoHkveC6V1R7z1xbUSiHnGWcj+mYyUiwShaa9DWPBSsQDOq1d2GuxBZB6+EOpRqj2pfwzBhWcwVMkmNGXhuin5ONQom+bw6zAxPKZvSMR9YVDTmxs8XK8/JpXVCEiXaPoVk4f6eyGlszCwObGdMcWJWa4X5X22QYXTj50KlGXLFlh9FmSSYkOJ+EgrNGcqZBcq0sLsSNqGaMrQpVW0I3urJ69BtNjy34T00663bMo4KnMMFXIEH19CCe2hDBxgk8Ayv8Oag8+K8Ox/L1g2nnDmDP3I+fwCPRZFq</latexit><latexit sha1_base64="fttJjm6M0DvNpR1PA5hcNRa8A/U=">AAAB8nicbZBNS8NAEIYnftb6VfXoZbEInkrSix6LXjxWsB/QhrLZbNqlm03YnQgl9Gd48aCIV3+NN/+NmzYHbX1h4eGdGXbmDVIpDLrut7OxubW9s1vZq+4fHB4d105OuybJNOMdlshE9wNquBSKd1Cg5P1UcxoHkveC6V1R7z1xbUSiHnGWcj+mYyUiwShaa9DWPBSsQDOq1d2GuxBZB6+EOpRqj2pfwzBhWcwVMkmNGXhuin5ONQom+bw6zAxPKZvSMR9YVDTmxs8XK8/JpXVCEiXaPoVk4f6eyGlszCwObGdMcWJWa4X5X22QYXTj50KlGXLFlh9FmSSYkOJ+EgrNGcqZBcq0sLsSNqGaMrQpVW0I3urJ69BtNjy34T00663bMo4KnMMFXIEH19CCe2hDBxgk8Ayv8Oag8+K8Ox/L1g2nnDmDP3I+fwCPRZFq</latexit>

Dataset
<latexit sha1_base64="M8ocJTBI+W13BBdJRFyJvbbh62E=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiTd6LKoC5cV7APaUCbTSTt0MgkzN0IJ/Qg3LhRx6/e482+ctllo64GBwzn3MPeeMJXCoOd9O6WNza3tnfJuZW//4PDIPT5pmyTTjLdYIhPdDanhUijeQoGSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2ilzh1FG8aBW/Vq3gJknfgFqUKB5sD96g8TlsVcIZPUmJ7vpRjkVKNgks8q/czwlLIJHfGepYrG3AT5Yt0ZubDKkESJtk8hWai/EzmNjZnGoZ2MKY7NqjcX//N6GUbXQS5UmiFXbPlRlEmCCZnfToZCc4ZyagllWthdCRtTTRnahiq2BH/15HXSrtd8r+Y/1KuNm6KOMpzBOVyCD1fQgHtoQgsYTOAZXuHNSZ0X5935WI6WnCJzCn/gfP4ASU2PhA==</latexit><latexit sha1_base64="M8ocJTBI+W13BBdJRFyJvbbh62E=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiTd6LKoC5cV7APaUCbTSTt0MgkzN0IJ/Qg3LhRx6/e482+ctllo64GBwzn3MPeeMJXCoOd9O6WNza3tnfJuZW//4PDIPT5pmyTTjLdYIhPdDanhUijeQoGSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2ilzh1FG8aBW/Vq3gJknfgFqUKB5sD96g8TlsVcIZPUmJ7vpRjkVKNgks8q/czwlLIJHfGepYrG3AT5Yt0ZubDKkESJtk8hWai/EzmNjZnGoZ2MKY7NqjcX//N6GUbXQS5UmiFXbPlRlEmCCZnfToZCc4ZyagllWthdCRtTTRnahiq2BH/15HXSrtd8r+Y/1KuNm6KOMpzBOVyCD1fQgHtoQgsYTOAZXuHNSZ0X5935WI6WnCJzCn/gfP4ASU2PhA==</latexit><latexit sha1_base64="M8ocJTBI+W13BBdJRFyJvbbh62E=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiTd6LKoC5cV7APaUCbTSTt0MgkzN0IJ/Qg3LhRx6/e482+ctllo64GBwzn3MPeeMJXCoOd9O6WNza3tnfJuZW//4PDIPT5pmyTTjLdYIhPdDanhUijeQoGSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2ilzh1FG8aBW/Vq3gJknfgFqUKB5sD96g8TlsVcIZPUmJ7vpRjkVKNgks8q/czwlLIJHfGepYrG3AT5Yt0ZubDKkESJtk8hWai/EzmNjZnGoZ2MKY7NqjcX//N6GUbXQS5UmiFXbPlRlEmCCZnfToZCc4ZyagllWthdCRtTTRnahiq2BH/15HXSrtd8r+Y/1KuNm6KOMpzBOVyCD1fQgHtoQgsYTOAZXuHNSZ0X5935WI6WnCJzCn/gfP4ASU2PhA==</latexit><latexit sha1_base64="M8ocJTBI+W13BBdJRFyJvbbh62E=">AAAB7nicbVDLSsNAFL2pr1pfUZduBovgqiTd6LKoC5cV7APaUCbTSTt0MgkzN0IJ/Qg3LhRx6/e482+ctllo64GBwzn3MPeeMJXCoOd9O6WNza3tnfJuZW//4PDIPT5pmyTTjLdYIhPdDanhUijeQoGSd1PNaRxK3gknt3O/88S1EYl6xGnKg5iOlIgEo2ilzh1FG8aBW/Vq3gJknfgFqUKB5sD96g8TlsVcIZPUmJ7vpRjkVKNgks8q/czwlLIJHfGepYrG3AT5Yt0ZubDKkESJtk8hWai/EzmNjZnGoZ2MKY7NqjcX//N6GUbXQS5UmiFXbPlRlEmCCZnfToZCc4ZyagllWthdCRtTTRnahiq2BH/15HXSrtd8r+Y/1KuNm6KOMpzBOVyCD1fQgHtoQgsYTOAZXuHNSZ0X5935WI6WnCJzCn/gfP4ASU2PhA==</latexit>

In
fe
re
n
ce

<latexit sha1_base64="2sM8P4aXjrIdNgFLjrKmqREZ+8Y=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZludFl0o7sK9iHtUDLpnTY0yQxJRiilX+HGhSJu/Rx3/o1pOwttPRA4nHMvuedEqeDG+v63t7a+sbm1Xdgp7u7tHxyWjo6bJsk0wwZLRKLbETUouMKG5VZgO9VIZSSwFY1uZn7rCbXhiXqw4xRDSQeKx5xR66THOxWjRsWwVyr7FX8OskqCnJQhR71X+ur2E5ZJVJYJakwn8FMbTqi2nAmcFruZwZSyER1gx1FFJZpwMj94Ss6d0idxot1TlszV3xsTKo0Zy8hNSmqHZtmbif95nczGV+GEqzSzLtXiozgTxCZklp70uUZmxdgRyjR3txI2pJoy6zoquhKC5cirpFmtBH4luK+Wa9d5HQU4hTO4gAAuoQa3UIcGMJDwDK/w5mnvxXv3Phaja16+cwJ/4H3+AMoEkGE=</latexit><latexit sha1_base64="/NqAheNmptZ1rBsxympHetq5sEU=">AAACFXicjVC7SgNBFL0bXzG+opY2i0GwCrtptAzaaKdgHpIsYXZyNxkyM7vMzAphyVdY2PgrNiK2gp1/4yTZQhMLDwwczrmXO+eECWfaeN6XU1hZXVvfKG6WtrZ3dvfK+wdNHaeKYoPGPFbtkGjkTGLDMMOxnSgkIuTYCkeXU7/1gEqzWN6ZcYKBIAPJIkaJsdL9tYxQoaTYK1e8qjeDu0z8nFQgx//Ge+XPbj+mqUBpKCdad3wvMUFGlGGU46TUTTUmhI7IADuWSiJQB9ks1cQ9sUrfjWJlnzTuTP25kRGh9ViEdlIQM9SL3lT8y+ukJjoPMiaT1Njo80NRyl0Tu9OK3D5TSA0fW0KoYvavLh0SRaixRZZsdH8x6DJp1qq+V/Vva5X6Rd5ZEY7gGE7BhzOowxXcQAMoCHiEZ3h1npwX5815n48WnHznEH7B+fgGpEuX2g==</latexit><latexit sha1_base64="/NqAheNmptZ1rBsxympHetq5sEU=">AAACFXicjVC7SgNBFL0bXzG+opY2i0GwCrtptAzaaKdgHpIsYXZyNxkyM7vMzAphyVdY2PgrNiK2gp1/4yTZQhMLDwwczrmXO+eECWfaeN6XU1hZXVvfKG6WtrZ3dvfK+wdNHaeKYoPGPFbtkGjkTGLDMMOxnSgkIuTYCkeXU7/1gEqzWN6ZcYKBIAPJIkaJsdL9tYxQoaTYK1e8qjeDu0z8nFQgx//Ge+XPbj+mqUBpKCdad3wvMUFGlGGU46TUTTUmhI7IADuWSiJQB9ks1cQ9sUrfjWJlnzTuTP25kRGh9ViEdlIQM9SL3lT8y+ukJjoPMiaT1Njo80NRyl0Tu9OK3D5TSA0fW0KoYvavLh0SRaixRZZsdH8x6DJp1qq+V/Vva5X6Rd5ZEY7gGE7BhzOowxXcQAMoCHiEZ3h1npwX5815n48WnHznEH7B+fgGpEuX2g==</latexit><latexit sha1_base64="/NqAheNmptZ1rBsxympHetq5sEU=">AAACFXicjVC7SgNBFL0bXzG+opY2i0GwCrtptAzaaKdgHpIsYXZyNxkyM7vMzAphyVdY2PgrNiK2gp1/4yTZQhMLDwwczrmXO+eECWfaeN6XU1hZXVvfKG6WtrZ3dvfK+wdNHaeKYoPGPFbtkGjkTGLDMMOxnSgkIuTYCkeXU7/1gEqzWN6ZcYKBIAPJIkaJsdL9tYxQoaTYK1e8qjeDu0z8nFQgx//Ge+XPbj+mqUBpKCdad3wvMUFGlGGU46TUTTUmhI7IADuWSiJQB9ks1cQ9sUrfjWJlnzTuTP25kRGh9ViEdlIQM9SL3lT8y+ukJjoPMiaT1Njo80NRyl0Tu9OK3D5TSA0fW0KoYvavLh0SRaixRZZsdH8x6DJp1qq+V/Vva5X6Rd5ZEY7gGE7BhzOowxXcQAMoCHiEZ3h1npwX5815n48WnHznEH7B+fgGpEuX2g==</latexit>

L
ea
rn
in
g

<latexit sha1_base64="5F5Jxnxl72YkRePXc57X58Tp4kE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe7SaBm0sbCIYD4gOcLeZi5Zsrd32d0TwpE/YWOhiK1/x85/4ya5QhMfDDzem2FmXpAIro3rfjuFjc2t7Z3ibmlv/+DwqHx80tJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbut59QaR7LRzNN0I/oUPKQM2qs1LlHqiSXw3654lbdBcg68XJSgRyNfvmrN4hZGqE0TFCtu56bGD+jynAmcFbqpRoTysZ0iF1LJY1Q+9ni3hm5sMqAhLGyJQ1ZqL8nMhppPY0C2xlRM9Kr3lz8z+umJrz2My6T1KBky0VhKoiJyfx5MuAKmRFTSyhT3N5K2IgqyoyNqGRD8FZfXietWtVzq95DrVK/yeMowhmcwyV4cAV1uIMGNIGBgGd4hTdn4rw4787HsrXg5DOn8AfO5w8R4o/4</latexit><latexit sha1_base64="UWwKf+6+FTmYkHmI6DugvuuN78E=">AAACFHicjVC7SgNBFL0bXzG+opY2g0GwCrtpTBm0sbBQMA9IljA7uZsMmZ1dZmaFsOQnLGz8FRsRWws7/8ZJsoUmFh4YOJxzLnfuCRLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsYX8389gMqzWN5byYJ+hEdSh5yRo2VOjdIleRy2C9X3Ko7B1klXk4qkON/8X75szeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/KgpObPKgISxsk8aMld/TmQ00noSBTYZUTPSy95M/Mvrpias+xmXSWpQssWiMBXExGTWEBlwhcyIiSWUKW7/StiIKsqM7bFkT/eWD10lrVrVc6veXa3SuMw7K8IJnMI5eHABDbiGW2gCAwGP8AyvzpPz4rw574towclnjuEXnI9v3jqXcQ==</latexit><latexit sha1_base64="UWwKf+6+FTmYkHmI6DugvuuN78E=">AAACFHicjVC7SgNBFL0bXzG+opY2g0GwCrtpTBm0sbBQMA9IljA7uZsMmZ1dZmaFsOQnLGz8FRsRWws7/8ZJsoUmFh4YOJxzLnfuCRLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsYX8389gMqzWN5byYJ+hEdSh5yRo2VOjdIleRy2C9X3Ko7B1klXk4qkON/8X75szeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/KgpObPKgISxsk8aMld/TmQ00noSBTYZUTPSy95M/Mvrpias+xmXSWpQssWiMBXExGTWEBlwhcyIiSWUKW7/StiIKsqM7bFkT/eWD10lrVrVc6veXa3SuMw7K8IJnMI5eHABDbiGW2gCAwGP8AyvzpPz4rw574towclnjuEXnI9v3jqXcQ==</latexit><latexit sha1_base64="UWwKf+6+FTmYkHmI6DugvuuN78E=">AAACFHicjVC7SgNBFL0bXzG+opY2g0GwCrtpTBm0sbBQMA9IljA7uZsMmZ1dZmaFsOQnLGz8FRsRWws7/8ZJsoUmFh4YOJxzLnfuCRLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsYX8389gMqzWN5byYJ+hEdSh5yRo2VOjdIleRy2C9X3Ko7B1klXk4qkON/8X75szeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/KgpObPKgISxsk8aMld/TmQ00noSBTYZUTPSy95M/Mvrpias+xmXSWpQssWiMBXExGTWEBlwhcyIiSWUKW7/StiIKsqM7bFkT/eWD10lrVrVc6veXa3SuMw7K8IJnMI5eHABDbiGW2gCAwGP8AyvzpPz4rw574towclnjuEXnI9v3jqXcQ==</latexit>

M
et
a-
le
ar
n
in
g

<latexit sha1_base64="Aubt0tTgoMQkGVLUtZ5PmYx/FM4=">AAAB9HicbVA9SwNBEN3zM8avqKXNYhBsDHdptAza2AgRzAckR9jbzCVL9vbO3blAOPI7bCwUsfXH2Plv3CRXaOKDgcd7M8zMCxIpDLrut7O2vrG5tV3YKe7u7R8clo6OmyZONYcGj2Ws2wEzIIWCBgqU0E40sCiQ0ApGtzO/NQZtRKwecZKAH7GBEqHgDK3k3wOySwlMK6EGvVLZrbhz0FXi5aRMctR7pa9uP+ZpBAq5ZMZ0PDdBP2MaBZcwLXZTAwnjIzaAjqWKRWD8bH70lJ5bpU/DWNtSSOfq74mMRcZMosB2RgyHZtmbif95nRTDaz8TKkkRFF8sClNJMaazBGhfaOAoJ5YwroW9lfIh04yjzaloQ/CWX14lzWrFcyveQ7Vcu8njKJBTckYuiEeuSI3ckTppEE6eyDN5JW/O2Hlx3p2PReuak8+ckD9wPn8AolmR/g==</latexit><latexit sha1_base64="qtWC5EQ9e0GS0Jv/XeXKxPk0iD4=">AAACGXicjVC7SgNBFL3rM8ZX1NJmMAg2ht00WgZtbAQF84BkCbOTu8mQ2dl1ZlYIS77DwsZfsRGx1Mq/cZJsoYmFBwYO55zLnXuCRHBtXPfLWVpeWV1bL2wUN7e2d3ZLe/sNHaeKYZ3FIlatgGoUXGLdcCOwlSikUSCwGQwvJ37zAZXmsbwzowT9iPYlDzmjxkr+NRp6KpAqyWW/Wyq7FXcKski8nJQhx//i3dJHpxezNEJpmKBatz03MX5GleFM4LjYSTUmlA1pH9uWShqh9rPpZWNybJUeCWNlnzRkqv6cyGik9SgKbDKiZqDnvYn4l9dOTXjuZ1wmqUHJZovCVBATk0lNpMcVMiNGllCmuP0rYQOqKDO2zKI93Zs/dJE0qhXPrXi31XLtIu+sAIdwBCfgwRnU4ApuoA4M7uERnuHVeXJenDfnfRZdcvKZA/gF5/Mbsx2Zdw==</latexit><latexit sha1_base64="qtWC5EQ9e0GS0Jv/XeXKxPk0iD4=">AAACGXicjVC7SgNBFL3rM8ZX1NJmMAg2ht00WgZtbAQF84BkCbOTu8mQ2dl1ZlYIS77DwsZfsRGx1Mq/cZJsoYmFBwYO55zLnXuCRHBtXPfLWVpeWV1bL2wUN7e2d3ZLe/sNHaeKYZ3FIlatgGoUXGLdcCOwlSikUSCwGQwvJ37zAZXmsbwzowT9iPYlDzmjxkr+NRp6KpAqyWW/Wyq7FXcKski8nJQhx//i3dJHpxezNEJpmKBatz03MX5GleFM4LjYSTUmlA1pH9uWShqh9rPpZWNybJUeCWNlnzRkqv6cyGik9SgKbDKiZqDnvYn4l9dOTXjuZ1wmqUHJZovCVBATk0lNpMcVMiNGllCmuP0rYQOqKDO2zKI93Zs/dJE0qhXPrXi31XLtIu+sAIdwBCfgwRnU4ApuoA4M7uERnuHVeXJenDfnfRZdcvKZA/gF5/Mbsx2Zdw==</latexit><latexit sha1_base64="qtWC5EQ9e0GS0Jv/XeXKxPk0iD4=">AAACGXicjVC7SgNBFL3rM8ZX1NJmMAg2ht00WgZtbAQF84BkCbOTu8mQ2dl1ZlYIS77DwsZfsRGx1Mq/cZJsoYmFBwYO55zLnXuCRHBtXPfLWVpeWV1bL2wUN7e2d3ZLe/sNHaeKYZ3FIlatgGoUXGLdcCOwlSikUSCwGQwvJ37zAZXmsbwzowT9iPYlDzmjxkr+NRp6KpAqyWW/Wyq7FXcKski8nJQhx//i3dJHpxezNEJpmKBatz03MX5GleFM4LjYSTUmlA1pH9uWShqh9rPpZWNybJUeCWNlnzRkqv6cyGik9SgKbDKiZqDnvYn4l9dOTXjuZ1wmqUHJZovCVBATk0lNpMcVMiNGllCmuP0rYQOqKDO2zKI93Zs/dJE0qhXPrXi31XLtIu+sAIdwBCfgwRnU4ApuoA4M7uERnuHVeXJenDfnfRZdcvKZA/gF5/Mbsx2Zdw==</latexit>

{x(i), y(i)}Ni=1
<latexit sha1_base64="eHILmmHQMxznU3KkGa2RgKoqxTg=">AAACBnicbZDLSsNAFIYn9VbrLepShMEiVJCSiKAboejGlVSwF2jSMJlO2qGTCzMTMYSs3Pgqblwo4tZncOfbOGmz0NYfBj7+cw5nzu9GjAppGN9aaWFxaXmlvFpZW9/Y3NK3d9oijDkmLRyykHddJAijAWlJKhnpRpwg32Wk446v8nrnnnBBw+BOJhGxfTQMqEcxkspy9H0rfeinNXqUHcNkClbmpPTCzPo3FUevGnVjIjgPZgFVUKjp6F/WIMSxTwKJGRKiZxqRtFPEJcWMZBUrFiRCeIyGpKcwQD4Rdjo5I4OHyhlAL+TqBRJO3N8TKfKFSHxXdfpIjsRsLTf/q/Vi6Z3bKQ2iWJIATxd5MYMyhHkmcEA5wZIlChDmVP0V4hHiCEuVXB6COXvyPLRP6qZRN29Pq43LIo4y2AMHoAZMcAYa4Bo0QQtg8AiewSt40560F+1d+5i2lrRiZhf8kfb5A1hyl74=</latexit><latexit sha1_base64="1NdZBon+HyTshwvgxmBBDOeasD0=">AAACK3icjVDLSsNAFJ3UV62vqEsRBotQQUoigm6EohtXomAf0KRhMp20QyeTMDMRQ8jKr3Hhxk/RjYpb/8OkzUJbFx4YOJxzLnfucUNGpTKMd600N7+wuFRerqysrq1v6JtbLRlEApMmDlggOi6ShFFOmooqRjqhIMh3GWm7o4vcb98RIWnAb1UcEttHA049ipHKJEfftZL7XlKjB+khjCfESp2Enplp76ri6FWjbowBZ4lZkCoo8L+4o79Y/QBHPuEKMyRl1zRCZSdIKIoZSStWJEmI8AgNSDejHPlE2sn41hTuZ0ofeoHIHldwrP6cSJAvZey7WdJHaiinvVz8y+tGyju1E8rDSBGOJ4u8iEEVwLw42KeCYMXijCAsaPZXiIdIIKyyevOmzOlDZ0nrqG4adfPmuNo4Lzorgx2wB2rABCegAS7BNWgCDB7AI3gGb9qT9qp9aJ+TaEkrZrbBL2hf3yZRnzc=</latexit><latexit sha1_base64="1NdZBon+HyTshwvgxmBBDOeasD0=">AAACK3icjVDLSsNAFJ3UV62vqEsRBotQQUoigm6EohtXomAf0KRhMp20QyeTMDMRQ8jKr3Hhxk/RjYpb/8OkzUJbFx4YOJxzLnfucUNGpTKMd600N7+wuFRerqysrq1v6JtbLRlEApMmDlggOi6ShFFOmooqRjqhIMh3GWm7o4vcb98RIWnAb1UcEttHA049ipHKJEfftZL7XlKjB+khjCfESp2Enplp76ri6FWjbowBZ4lZkCoo8L+4o79Y/QBHPuEKMyRl1zRCZSdIKIoZSStWJEmI8AgNSDejHPlE2sn41hTuZ0ofeoHIHldwrP6cSJAvZey7WdJHaiinvVz8y+tGyju1E8rDSBGOJ4u8iEEVwLw42KeCYMXijCAsaPZXiIdIIKyyevOmzOlDZ0nrqG4adfPmuNo4Lzorgx2wB2rABCegAS7BNWgCDB7AI3gGb9qT9qp9aJ+TaEkrZrbBL2hf3yZRnzc=</latexit><latexit sha1_base64="1NdZBon+HyTshwvgxmBBDOeasD0=">AAACK3icjVDLSsNAFJ3UV62vqEsRBotQQUoigm6EohtXomAf0KRhMp20QyeTMDMRQ8jKr3Hhxk/RjYpb/8OkzUJbFx4YOJxzLnfucUNGpTKMd600N7+wuFRerqysrq1v6JtbLRlEApMmDlggOi6ShFFOmooqRjqhIMh3GWm7o4vcb98RIWnAb1UcEttHA049ipHKJEfftZL7XlKjB+khjCfESp2Enplp76ri6FWjbowBZ4lZkCoo8L+4o79Y/QBHPuEKMyRl1zRCZSdIKIoZSStWJEmI8AgNSDejHPlE2sn41hTuZ0ofeoHIHldwrP6cSJAvZey7WdJHaiinvVz8y+tGyju1E8rDSBGOJ4u8iEEVwLw42KeCYMXijCAsaPZXiIdIIKyyevOmzOlDZ0nrqG4adfPmuNo4Lzorgx2wB2rABCegAS7BNWgCDB7AI3gGb9qT9qp9aJ+TaEkrZrbBL2hf3yZRnzc=</latexit>

{{x(ij), y(ij)}Nj

i=1}
M
j=1
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• So far we saw transfer learning as: given some prior model/representation, 
how can we quickly adapt it? 

• Could we learn to do transfer learning? 

• Consider finetuning: given an init, update it with SGD 

• MAML: learn an init such just a few steps of SGD will update it very effectively

MAML: Model-Agnostic Meta-Learning
[Finn, Abbeel, Levine 2017] IV
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MAML: Model-Agnostic Meta-Learning
[Finn, Abbeel, Levine 2017]

    1. Starting with init, run a few steps of SGD on task i 
    2. Compute loss after these steps

init <— backprop through 
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MAML: Model-Agnostic Meta-Learning
[Finn, Abbeel, Levine 2017]

init <— backprop through 

How to backprop through      ?

= forward(x, backward(forward(x, θ)) + θ) 

1 step SGD:

= forward(x, backward(forward(x, backward(forward(x, θ)) + θ), θ) + θ) 

2 steps SGD:

forward -> backward-> forward



forward(x, backward(forward(x, backward(forward(x, θ)) + θ), θ) + θ) 

You can backprop through backward!

160 CHAPTER 13. BACKPROPAGATION

L2 loss layer
forward and backward
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ŷ,y

gin 1

J

13.4.4 Putting it all together: backprop through an MLP

Let’s see what happens when we put all these operations together in an MLP. We will start
with the MLP in Figure 13.1. For simplicity, we will omit biases. Let x be 4-dimensional
and z and h be 3-dimensional, and ŷ be 2-dimensional. Then the forward pass looks like
this:

linear relu linear L2 lossx z h ŷ J

z
=

W1 x ŷ
=

W2 h

For the backward pass, we will here make a slight change in convention, which will
clarify an interesting connection between the forward and backward directions. Rather than
representing gradients g as row vectors, we will transpose them and treat them as column
vectors. The backward operation for transposed vectors follows from the matrix identity
that (AB)T = BT AT :

gT

in = (goutW)T = WT gT

out (13.35)

Now we will write the backward pass using these transposed g’s:

linear relu linear L2 lossgT
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This reveals an interesting connection between forward and backward for linear layers:
backward for a linear layer is the same operation as foward, just with the weights transposed!
We have omitted the bias terms here, but recall from Equation 13.17 that the backward pass
to the activations ignores biases anyway.

In contrast, the relu layer is not a relu on the backward pass. Instead, it becomes a
sort of “gating” matrix, parameterized by functions of the activations from the forward pass
(a, b, and c). This matrix is all zeros except for ones on the diagonal where the activation
was non-negative. This layer acts to mask out gradients for variables on the negative side of
the relu. Notice that this operation is a matrix multiply – in fact, all backward operations
are matrix multiplies, no matter what the forward operation might be, as you can observe
in Algorithm 13.

13.5 Backprop through DAGs: branch and merge

So far we have only seen chain-like graphs, –[]–[]–[]!. Can backprop handle other graphs? It
turns out the answer is yes. Presently we will consider directed acyclic graphs, or DAGs.
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this:
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For the backward pass, we will here make a slight change in convention, which will
clarify an interesting connection between the forward and backward directions. Rather than
representing gradients g as row vectors, we will transpose them and treat them as column
vectors. The backward operation for transposed vectors follows from the matrix identity
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This reveals an interesting connection between forward and backward for linear layers:
backward for a linear layer is the same operation as foward, just with the weights transposed!
We have omitted the bias terms here, but recall from Equation 13.17 that the backward pass
to the activations ignores biases anyway.

In contrast, the relu layer is not a relu on the backward pass. Instead, it becomes a
sort of “gating” matrix, parameterized by functions of the activations from the forward pass
(a, b, and c). This matrix is all zeros except for ones on the diagonal where the activation
was non-negative. This layer acts to mask out gradients for variables on the negative side of
the relu. Notice that this operation is a matrix multiply – in fact, all backward operations
are matrix multiplies, no matter what the forward operation might be, as you can observe
in Algorithm 13.

13.5 Backprop through DAGs: branch and merge

So far we have only seen chain-like graphs, –[]–[]–[]!. Can backprop handle other graphs? It
turns out the answer is yes. Presently we will consider directed acyclic graphs, or DAGs.
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forward(x, backward(forward(x, backward(forward(x, θ)) + θ), θ) + θ) 

You can backprop through backward!
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13.4.4 Putting it all together: backprop through an MLP

Let’s see what happens when we put all these operations together in an MLP. We will start
with the MLP in Figure 13.1. For simplicity, we will omit biases. Let x be 4-dimensional
and z and h be 3-dimensional, and ŷ be 2-dimensional. Then the forward pass looks like
this:

linear relu linear L2 lossx z h ŷ J
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For the backward pass, we will here make a slight change in convention, which will
clarify an interesting connection between the forward and backward directions. Rather than
representing gradients g as row vectors, we will transpose them and treat them as column
vectors. The backward operation for transposed vectors follows from the matrix identity
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This reveals an interesting connection between forward and backward for linear layers:
backward for a linear layer is the same operation as foward, just with the weights transposed!
We have omitted the bias terms here, but recall from Equation 13.17 that the backward pass
to the activations ignores biases anyway.

In contrast, the relu layer is not a relu on the backward pass. Instead, it becomes a
sort of “gating” matrix, parameterized by functions of the activations from the forward pass
(a, b, and c). This matrix is all zeros except for ones on the diagonal where the activation
was non-negative. This layer acts to mask out gradients for variables on the negative side of
the relu. Notice that this operation is a matrix multiply – in fact, all backward operations
are matrix multiplies, no matter what the forward operation might be, as you can observe
in Algorithm 13.

13.5 Backprop through DAGs: branch and merge

So far we have only seen chain-like graphs, –[]–[]–[]!. Can backprop handle other graphs? It
turns out the answer is yes. Presently we will consider directed acyclic graphs, or DAGs.
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13.4.4Puttingitalltogether:backpropthroughanMLP

Let’sseewhathappenswhenweputalltheseoperationstogetherinanMLP.Wewillstart
withtheMLPinFigure13.1.Forsimplicity,wewillomitbiases.Letxbe4-dimensional
andzandhbe3-dimensional,andŷbe2-dimensional.Thentheforwardpasslookslike
this:

linearrelulinearL2loss xzhŷJ

z
=

W1xŷ
=

W2h

Forthebackwardpass,wewillheremakeaslightchangeinconvention,whichwill
clarifyaninterestingconnectionbetweentheforwardandbackwarddirections.Ratherthan
representinggradientsgasrowvectors,wewilltransposethemandtreatthemascolumn
vectors.Thebackwardoperationfortransposedvectorsfollowsfromthematrixidentity
that(AB)T=BTAT:
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Thisrevealsaninterestingconnectionbetweenforwardandbackwardforlinearlayers:
backwardforalinearlayeristhesameoperationasfoward,justwiththeweightstransposed!
Wehaveomittedthebiastermshere,butrecallfromEquation13.17thatthebackwardpass
totheactivationsignoresbiasesanyway.

Incontrast,therelulayerisnotareluonthebackwardpass.Instead,itbecomesa
sortof“gating”matrix,parameterizedbyfunctionsoftheactivationsfromtheforwardpass
(a,b,andc).Thismatrixisallzerosexceptforonesonthediagonalwheretheactivation
wasnon-negative.Thislayeractstomaskoutgradientsforvariablesonthenegativesideof
therelu.Noticethatthisoperationisamatrixmultiply–infact,allbackwardoperations
arematrixmultiplies,nomatterwhattheforwardoperationmightbe,asyoucanobserve
inAlgorithm13.

13.5BackpropthroughDAGs:branchandmerge

Sofarwehaveonlyseenchain-likegraphs,–[]–[]–[]!.Canbackprophandleothergraphs?It
turnsouttheanswerisyes.Presentlywewillconsiderdirectedacyclicgraphs,orDAGs.
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Task-Informed MAML for Agriculture
Task-Informed Meta-Learning for Agriculture

(a) Kenya: Maize vs. Rest

(b) Togo: Crop vs. Non Crop

Figure 3. Results of TIML and the benchmark models when trained
on a subset of the evaluation training datasets for the Crop Type
Classification Task. Specifically, we plot results for (Figure 3a) the
Kenya Maize vs. rest evaluation task and (Figure 3b) Togo Crop
vs. Non Crop evaluation task. All results are averaged from 10
runs, and reported with standard error bars. For both tasks, the
subset is balanced so that it contains an equal number of positive
and negative samples. TIML is the best performing model in
Kenya, and - alongside the crop vs. non crop pretrained model - is
among the best performining models in Togo for all subset sizes,
indicating TIML’s ability to learn from limited datast sizes. We
highlight that for the smallest training sample size, consisting of
20 samples, TIML is the best performing algorithm.

instead of passing the final hidden vectors to a Gaussian pro-
cess). We note that this implementation of Deep Gaussian
Processes differs from Damianou & Lawrence (2013).

As noted in Section 4.2.1, the MODIS datasets have been
updated since the original Deep Gaussian Process models
were run. We therefore retrain them to obtain our baseline re-
sults. We use the same hyperparameters as You et al. (2017),
with the addition of early stopping when training. You et al.
(2017)’s original results are included for comparison.

Additional implementation details for the crop classification
and yield estimation datasets are available in Appendix A.

6. Results & Discussion

6.1. Crop Type Classification

We show the model results for TIML, its ablations and all
baseline models when trained on the CropHarvest dataset
in Table 1. Like Tseng et al. (2021b), we report the AUC
ROC score and the F1 score calculated using a threshold
of 0.5. Overall, TIML is the best performing algorithm
on the CropHarvest dataset, achieving the highest F1 and
AUC ROC scores when averaged across all tasks. TIML
is consistently the best performing algorithm on every task.
In particular, TIML is the only transfer learning model that
outperforms a randomly-initialized model in the challenging
Brazil task, where there are only 26 positive datapoints.

6.1.1. EFFECTS OF TRANSFER LEARNING

Standard transfer learning from the global dataset is not
guaranteed to confer advantages to the model. For example,
first training using MAML or crop pre-training results in
lower performance on the Brazil task compared to an LSTM
initialized with random weights. We hypothesize this may
be due to the difference in distribution of the Brazil task data
relative to the other tasks the models are trained on. TIML
is the only model to see significant improvements in per-
formance compared to the randomly initialized model, sug-
gesting conditioning the model with prior, domain-specific
information about the tasks can help to model the diversity
of samples in the CropHarvest dataset.

6.1.2. FORGETFULNESS

Forgetfulness – when coupled with task information – im-
proves model performance in more challenging tasks with-
out penalizing performance elsewhere. Training TIML with
forgetfulness significantly boosts performance in the Brazil
task without substantially impacting performance on the
other tasks, and yields significantly higher mean F1 and
AUC ROC scores when measured across all tasks. How-
ever, training TIML forgetfully without the task information
(TIML with no task information or encoder) yields compa-
rable results to the baseline MAML model trained without
forgetfulness. We therefore hypothesize that task informa-
tion provides useful context around which tasks are being
kept and forgotten during training, allowing TIML to learn
from more difficult tasks in the “forgetful” regime without
forgetting easier tasks it has already learned.

6.1.3. EFFECT OF TASK INFORMATION

Including task information in the model improves perfor-
mance, both when it is concatenated to the input data and
when it is passed to the model through TIML. However,
there are significant differences in performance depending
on how this information is passed to the model: passing the
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(a) Kenya: Maize vs. Rest

(b) Togo: Crop vs. Non Crop

Figure 3. Results of TIML and the benchmark models when trained
on a subset of the evaluation training datasets for the Crop Type
Classification Task. Specifically, we plot results for (Figure 3a) the
Kenya Maize vs. rest evaluation task and (Figure 3b) Togo Crop
vs. Non Crop evaluation task. All results are averaged from 10
runs, and reported with standard error bars. For both tasks, the
subset is balanced so that it contains an equal number of positive
and negative samples. TIML is the best performing model in
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among the best performining models in Togo for all subset sizes,
indicating TIML’s ability to learn from limited datast sizes. We
highlight that for the smallest training sample size, consisting of
20 samples, TIML is the best performing algorithm.
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• Tseng et al. introduce a geospatial 
embedding that encodes task-specific 
context into meta-learning, and helps 
performance
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Meta-learning by sequence modeling

• Definition of learning:  

• input: a sequence x0, y0, x1, y1, x2, y2, … 

• output:  a function f: x—> y 

• x0, y0, x1, y1, x2, y2, x3, ? 

• RNN state + params is f, apply that f to x3
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ModeloEaE improvement-> in-context
learning.



So foundation models are meta-learners?



Transfer Learning

• Learning with little data 

• Transferring knowledge about the mapping (finetuning and domain adaptation) 

• Transferring knowledge about the outputs (distillation) 

• Transferring knowledge about the inputs (generative models as data) 

• Learning to learn quickly (meta-learning)


