
Diversity Based Edge Pruning of Neural Networks Using Determinantal Point Processes

Introduction
• Neural Network Pruning: Reduce the 

size of the network without degrading its 
performance much.


• Motivation: Pruning can help reducing 
the time complexity (of fine tuning) and 
space complexity with pre-trained networks 
containing billions of parameters (e.g. 
BERT). 


• Limitation: Lots of pruning methods 
available, but why do they work? 


• This Work: Takes a step towards 
explaining pruning performance.
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Determinantal Point Process (DPP)

Node Pruning using DPP-DIVNET (Mariet et al.)

ResultPrevious Work

• Retrieving Pruned Information by Reweighting

• the set of incoming edges chosen for the node . 

• the new weight of the edges after reweighting. 

• To minimize the lost information after pruning, we minimize:
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DPP is a probability distribution defined on the set 
of subsets of a ground set  ( ). For ,𝒰 Y ⊂ 𝒰

ℙ[Y = Y ] =
det(LY)

det(L + I)
where  is the kernel matrix and  is the submatrix 
defined by the rows and columns indexed by .
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2 1 1
10 1 5

det
<latexit sha1_base64="8stL7ZAkxaA4rzSrkOe22DLqdLg=">AAAB7HicbVBNS8NAEN3Urxq/qh69BEvBU0lE0GPRi8cK9gPaUDabSbt0swm7E6GE/gVPgoJ49Q958t+4aXPQ1gcDj/dmmJkXpIJrdN1vq7KxubW9U9219/YPDo9qxyddnWSKQYclIlH9gGoQXEIHOQropwpoHAjoBdO7wu89gdI8kY84S8GP6VjyiDOKhTQMAUe1utt0F3DWiVeSOinRHtW+hmHCshgkMkG1Hnhuin5OFXImYG43hpmGlLIpHcPAUElj0H6+OHbuNIwSOlGiTEl0Fqr9ayKnsdazODCdMcWJXvUK8T9vkGF04+dcphmCZMtFUSYcTJzicyfkChiKmSGUKW6OddiEKsrQ5GObFLzVn9dJ97LpuU3v4areui3zqJIzck4uiEeuSYvckzbpEEYm5Jm8kjdLWi/Wu/WxbK1Y5cwp+QPr8wdzq45m</latexit><latexit sha1_base64="8stL7ZAkxaA4rzSrkOe22DLqdLg=">AAAB7HicbVBNS8NAEN3Urxq/qh69BEvBU0lE0GPRi8cK9gPaUDabSbt0swm7E6GE/gVPgoJ49Q958t+4aXPQ1gcDj/dmmJkXpIJrdN1vq7KxubW9U9219/YPDo9qxyddnWSKQYclIlH9gGoQXEIHOQropwpoHAjoBdO7wu89gdI8kY84S8GP6VjyiDOKhTQMAUe1utt0F3DWiVeSOinRHtW+hmHCshgkMkG1Hnhuin5OFXImYG43hpmGlLIpHcPAUElj0H6+OHbuNIwSOlGiTEl0Fqr9ayKnsdazODCdMcWJXvUK8T9vkGF04+dcphmCZMtFUSYcTJzicyfkChiKmSGUKW6OddiEKsrQ5GObFLzVn9dJ97LpuU3v4areui3zqJIzck4uiEeuSYvckzbpEEYm5Jm8kjdLWi/Wu/WxbK1Y5cwp+QPr8wdzq45m</latexit><latexit sha1_base64="8stL7ZAkxaA4rzSrkOe22DLqdLg=">AAAB7HicbVBNS8NAEN3Urxq/qh69BEvBU0lE0GPRi8cK9gPaUDabSbt0swm7E6GE/gVPgoJ49Q958t+4aXPQ1gcDj/dmmJkXpIJrdN1vq7KxubW9U9219/YPDo9qxyddnWSKQYclIlH9gGoQXEIHOQropwpoHAjoBdO7wu89gdI8kY84S8GP6VjyiDOKhTQMAUe1utt0F3DWiVeSOinRHtW+hmHCshgkMkG1Hnhuin5OFXImYG43hpmGlLIpHcPAUElj0H6+OHbuNIwSOlGiTEl0Fqr9ayKnsdazODCdMcWJXvUK8T9vkGF04+dcphmCZMtFUSYcTJzicyfkChiKmSGUKW6OddiEKsrQ5GObFLzVn9dJ97LpuU3v4areui3zqJIzck4uiEeuSYvckzbpEEYm5Jm8kjdLWi/Wu/WxbK1Y5cwp+QPr8wdzq45m</latexit><latexit sha1_base64="8stL7ZAkxaA4rzSrkOe22DLqdLg=">AAAB7HicbVBNS8NAEN3Urxq/qh69BEvBU0lE0GPRi8cK9gPaUDabSbt0swm7E6GE/gVPgoJ49Q958t+4aXPQ1gcDj/dmmJkXpIJrdN1vq7KxubW9U9219/YPDo9qxyddnWSKQYclIlH9gGoQXEIHOQropwpoHAjoBdO7wu89gdI8kY84S8GP6VjyiDOKhTQMAUe1utt0F3DWiVeSOinRHtW+hmHCshgkMkG1Hnhuin5OFXImYG43hpmGlLIpHcPAUElj0H6+OHbuNIwSOlGiTEl0Fqr9ayKnsdazODCdMcWJXvUK8T9vkGF04+dcphmCZMtFUSYcTJzicyfkChiKmSGUKW6OddiEKsrQ5GObFLzVn9dJ97LpuU3v4areui3zqJIzck4uiEeuSYvckzbpEEYm5Jm8kjdLWi/Wu/WxbK1Y5cwp+QPr8wdzq45m</latexit>

=<latexit sha1_base64="Q3NZAlEQ5lYJ6Pta78P/FPws818=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoBeh6MVjC/YD2lA220m7dLMJuxuhhP4CT4KCePUnefLfuG1z0NYHA4/3ZpiZFySCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHWcKoYtFotYdQOqUXCJLcONwG6ikEaBwE4wuZ/7nSdUmsfy0UwT9CM6kjzkjBorNW8H5Ypbcxcg68TLSQVyNAblr/4wZmmE0jBBte55bmL8jCrDmcBZqdpPNSaUTegIe5ZKGqH2s8WlM1K1ypCEsbIlDVmopV8TGY20nkaB7YyoGetVby7+5/VSE974GZdJalCy5aIwFcTEZP42GXKFzIipJZQpbo8lbEwVZcaGU7IpeKs/r5P2Zc1za17zqlK/y/MowhmcwwV4cA11eIAGtIABwjO8wpszcV6cd+dj2Vpw8plT+APn8wfxvIzs</latexit><latexit sha1_base64="Q3NZAlEQ5lYJ6Pta78P/FPws818=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoBeh6MVjC/YD2lA220m7dLMJuxuhhP4CT4KCePUnefLfuG1z0NYHA4/3ZpiZFySCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHWcKoYtFotYdQOqUXCJLcONwG6ikEaBwE4wuZ/7nSdUmsfy0UwT9CM6kjzkjBorNW8H5Ypbcxcg68TLSQVyNAblr/4wZmmE0jBBte55bmL8jCrDmcBZqdpPNSaUTegIe5ZKGqH2s8WlM1K1ypCEsbIlDVmopV8TGY20nkaB7YyoGetVby7+5/VSE974GZdJalCy5aIwFcTEZP42GXKFzIipJZQpbo8lbEwVZcaGU7IpeKs/r5P2Zc1za17zqlK/y/MowhmcwwV4cA11eIAGtIABwjO8wpszcV6cd+dj2Vpw8plT+APn8wfxvIzs</latexit><latexit sha1_base64="Q3NZAlEQ5lYJ6Pta78P/FPws818=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoBeh6MVjC/YD2lA220m7dLMJuxuhhP4CT4KCePUnefLfuG1z0NYHA4/3ZpiZFySCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHWcKoYtFotYdQOqUXCJLcONwG6ikEaBwE4wuZ/7nSdUmsfy0UwT9CM6kjzkjBorNW8H5Ypbcxcg68TLSQVyNAblr/4wZmmE0jBBte55bmL8jCrDmcBZqdpPNSaUTegIe5ZKGqH2s8WlM1K1ypCEsbIlDVmopV8TGY20nkaB7YyoGetVby7+5/VSE974GZdJalCy5aIwFcTEZP42GXKFzIipJZQpbo8lbEwVZcaGU7IpeKs/r5P2Zc1za17zqlK/y/MowhmcwwV4cA11eIAGtIABwjO8wpszcV6cd+dj2Vpw8plT+APn8wfxvIzs</latexit><latexit sha1_base64="Q3NZAlEQ5lYJ6Pta78P/FPws818=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoBeh6MVjC/YD2lA220m7dLMJuxuhhP4CT4KCePUnefLfuG1z0NYHA4/3ZpiZFySCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHWcKoYtFotYdQOqUXCJLcONwG6ikEaBwE4wuZ/7nSdUmsfy0UwT9CM6kjzkjBorNW8H5Ypbcxcg68TLSQVyNAblr/4wZmmE0jBBte55bmL8jCrDmcBZqdpPNSaUTegIe5ZKGqH2s8WlM1K1ypCEsbIlDVmopV8TGY20nkaB7YyoGetVby7+5/VSE974GZdJalCy5aIwFcTEZP42GXKFzIipJZQpbo8lbEwVZcaGU7IpeKs/r5P2Zc1za17zqlK/y/MowhmcwwV4cA11eIAGtIABwjO8wpszcV6cd+dj2Vpw8plT+APn8wfxvIzs</latexit>

=<latexit sha1_base64="Q3NZAlEQ5lYJ6Pta78P/FPws818=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoBeh6MVjC/YD2lA220m7dLMJuxuhhP4CT4KCePUnefLfuG1z0NYHA4/3ZpiZFySCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHWcKoYtFotYdQOqUXCJLcONwG6ikEaBwE4wuZ/7nSdUmsfy0UwT9CM6kjzkjBorNW8H5Ypbcxcg68TLSQVyNAblr/4wZmmE0jBBte55bmL8jCrDmcBZqdpPNSaUTegIe5ZKGqH2s8WlM1K1ypCEsbIlDVmopV8TGY20nkaB7YyoGetVby7+5/VSE974GZdJalCy5aIwFcTEZP42GXKFzIipJZQpbo8lbEwVZcaGU7IpeKs/r5P2Zc1za17zqlK/y/MowhmcwwV4cA11eIAGtIABwjO8wpszcV6cd+dj2Vpw8plT+APn8wfxvIzs</latexit><latexit sha1_base64="Q3NZAlEQ5lYJ6Pta78P/FPws818=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoBeh6MVjC/YD2lA220m7dLMJuxuhhP4CT4KCePUnefLfuG1z0NYHA4/3ZpiZFySCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHWcKoYtFotYdQOqUXCJLcONwG6ikEaBwE4wuZ/7nSdUmsfy0UwT9CM6kjzkjBorNW8H5Ypbcxcg68TLSQVyNAblr/4wZmmE0jBBte55bmL8jCrDmcBZqdpPNSaUTegIe5ZKGqH2s8WlM1K1ypCEsbIlDVmopV8TGY20nkaB7YyoGetVby7+5/VSE974GZdJalCy5aIwFcTEZP42GXKFzIipJZQpbo8lbEwVZcaGU7IpeKs/r5P2Zc1za17zqlK/y/MowhmcwwV4cA11eIAGtIABwjO8wpszcV6cd+dj2Vpw8plT+APn8wfxvIzs</latexit><latexit sha1_base64="Q3NZAlEQ5lYJ6Pta78P/FPws818=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoBeh6MVjC/YD2lA220m7dLMJuxuhhP4CT4KCePUnefLfuG1z0NYHA4/3ZpiZFySCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHWcKoYtFotYdQOqUXCJLcONwG6ikEaBwE4wuZ/7nSdUmsfy0UwT9CM6kjzkjBorNW8H5Ypbcxcg68TLSQVyNAblr/4wZmmE0jBBte55bmL8jCrDmcBZqdpPNSaUTegIe5ZKGqH2s8WlM1K1ypCEsbIlDVmopV8TGY20nkaB7YyoGetVby7+5/VSE974GZdJalCy5aIwFcTEZP42GXKFzIipJZQpbo8lbEwVZcaGU7IpeKs/r5P2Zc1za17zqlK/y/MowhmcwwV4cA11eIAGtIABwjO8wpszcV6cd+dj2Vpw8plT+APn8wfxvIzs</latexit><latexit sha1_base64="Q3NZAlEQ5lYJ6Pta78P/FPws818=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LJaCp5KIoBeh6MVjC/YD2lA220m7dLMJuxuhhP4CT4KCePUnefLfuG1z0NYHA4/3ZpiZFySCa+O6305hY3Nre6e4W9rbPzg8Kh+ftHWcKoYtFotYdQOqUXCJLcONwG6ikEaBwE4wuZ/7nSdUmsfy0UwT9CM6kjzkjBorNW8H5Ypbcxcg68TLSQVyNAblr/4wZmmE0jBBte55bmL8jCrDmcBZqdpPNSaUTegIe5ZKGqH2s8WlM1K1ypCEsbIlDVmopV8TGY20nkaB7YyoGetVby7+5/VSE974GZdJalCy5aIwFcTEZP42GXKFzIipJZQpbo8lbEwVZcaGU7IpeKs/r5P2Zc1za17zqlK/y/MowhmcwwV4cA11eIAGtIABwjO8wpszcV6cd+dj2Vpw8plT+APn8wfxvIzs</latexit>

0

16det
<latexit sha1_base64="8stL7ZAkxaA4rzSrkOe22DLqdLg=">AAAB7HicbVBNS8NAEN3Urxq/qh69BEvBU0lE0GPRi8cK9gPaUDabSbt0swm7E6GE/gVPgoJ49Q958t+4aXPQ1gcDj/dmmJkXpIJrdN1vq7KxubW9U9219/YPDo9qxyddnWSKQYclIlH9gGoQXEIHOQropwpoHAjoBdO7wu89gdI8kY84S8GP6VjyiDOKhTQMAUe1utt0F3DWiVeSOinRHtW+hmHCshgkMkG1Hnhuin5OFXImYG43hpmGlLIpHcPAUElj0H6+OHbuNIwSOlGiTEl0Fqr9ayKnsdazODCdMcWJXvUK8T9vkGF04+dcphmCZMtFUSYcTJzicyfkChiKmSGUKW6OddiEKsrQ5GObFLzVn9dJ97LpuU3v4areui3zqJIzck4uiEeuSYvckzbpEEYm5Jm8kjdLWi/Wu/WxbK1Y5cwp+QPr8wdzq45m</latexit><latexit sha1_base64="8stL7ZAkxaA4rzSrkOe22DLqdLg=">AAAB7HicbVBNS8NAEN3Urxq/qh69BEvBU0lE0GPRi8cK9gPaUDabSbt0swm7E6GE/gVPgoJ49Q958t+4aXPQ1gcDj/dmmJkXpIJrdN1vq7KxubW9U9219/YPDo9qxyddnWSKQYclIlH9gGoQXEIHOQropwpoHAjoBdO7wu89gdI8kY84S8GP6VjyiDOKhTQMAUe1utt0F3DWiVeSOinRHtW+hmHCshgkMkG1Hnhuin5OFXImYG43hpmGlLIpHcPAUElj0H6+OHbuNIwSOlGiTEl0Fqr9ayKnsdazODCdMcWJXvUK8T9vkGF04+dcphmCZMtFUSYcTJzicyfkChiKmSGUKW6OddiEKsrQ5GObFLzVn9dJ97LpuU3v4areui3zqJIzck4uiEeuSYvckzbpEEYm5Jm8kjdLWi/Wu/WxbK1Y5cwp+QPr8wdzq45m</latexit><latexit sha1_base64="8stL7ZAkxaA4rzSrkOe22DLqdLg=">AAAB7HicbVBNS8NAEN3Urxq/qh69BEvBU0lE0GPRi8cK9gPaUDabSbt0swm7E6GE/gVPgoJ49Q958t+4aXPQ1gcDj/dmmJkXpIJrdN1vq7KxubW9U9219/YPDo9qxyddnWSKQYclIlH9gGoQXEIHOQropwpoHAjoBdO7wu89gdI8kY84S8GP6VjyiDOKhTQMAUe1utt0F3DWiVeSOinRHtW+hmHCshgkMkG1Hnhuin5OFXImYG43hpmGlLIpHcPAUElj0H6+OHbuNIwSOlGiTEl0Fqr9ayKnsdazODCdMcWJXvUK8T9vkGF04+dcphmCZMtFUSYcTJzicyfkChiKmSGUKW6OddiEKsrQ5GObFLzVn9dJ97LpuU3v4areui3zqJIzck4uiEeuSYvckzbpEEYm5Jm8kjdLWi/Wu/WxbK1Y5cwp+QPr8wdzq45m</latexit><latexit sha1_base64="8stL7ZAkxaA4rzSrkOe22DLqdLg=">AAAB7HicbVBNS8NAEN3Urxq/qh69BEvBU0lE0GPRi8cK9gPaUDabSbt0swm7E6GE/gVPgoJ49Q958t+4aXPQ1gcDj/dmmJkXpIJrdN1vq7KxubW9U9219/YPDo9qxyddnWSKQYclIlH9gGoQXEIHOQropwpoHAjoBdO7wu89gdI8kY84S8GP6VjyiDOKhTQMAUe1utt0F3DWiVeSOinRHtW+hmHCshgkMkG1Hnhuin5OFXImYG43hpmGlLIpHcPAUElj0H6+OHbuNIwSOlGiTEl0Fqr9ayKnsdazODCdMcWJXvUK8T9vkGF04+dcphmCZMtFUSYcTJzicyfkChiKmSGUKW6OddiEKsrQ5GObFLzVn9dJ97LpuU3v4areui3zqJIzck4uiEeuSYvckzbpEEYm5Jm8kjdLWi/Wu/WxbK1Y5cwp+QPr8wdzq45m</latexit>

P[Y = {y1, y3}] /
<latexit sha1_base64="Leh50rSoWc8PLqtJ927pb/mzgGU=">AAACD3icbVDLSsNAFJ3UV62vqEs3g6XgQkqigm6EohuXFexDkhAm02k7dJIJMxMhhHyBKz/FlaAgbl278m+ctFlo64ELh3Pu5d57gphRqSzr26gsLa+srlXXaxubW9s75u5eV/JEYNLBnHHRD5AkjEako6hipB8LgsKAkV4wuS783gMRkvLoTqUx8UI0iuiQYqS05JsNN0RqHARZO3fgPbyEbgZT3z5O/VM396AbCx4r7pt1q2lNAReJXZI6KNH2zS93wHESkkhhhqR0bCtWXoaEopiRvNZwE0lihCdoRBxNIxQS6WXTf3LY0MoADrnQFSk4VWu/JjIUSpmGge4srpfzXiH+5zmJGl54GY3iRJEIzxYNEwYVh0U4cEAFwYqlmiAsqD4W4jESCCsdYU2nYM//vEi6J03batq3Z/XWVZlHFRyAQ3AEbHAOWuAGtEEHYPAInsEreDOejBfj3fiYtVaMcmYf/IHx+QPVWZs4</latexit><latexit sha1_base64="Leh50rSoWc8PLqtJ927pb/mzgGU=">AAACD3icbVDLSsNAFJ3UV62vqEs3g6XgQkqigm6EohuXFexDkhAm02k7dJIJMxMhhHyBKz/FlaAgbl278m+ctFlo64ELh3Pu5d57gphRqSzr26gsLa+srlXXaxubW9s75u5eV/JEYNLBnHHRD5AkjEako6hipB8LgsKAkV4wuS783gMRkvLoTqUx8UI0iuiQYqS05JsNN0RqHARZO3fgPbyEbgZT3z5O/VM396AbCx4r7pt1q2lNAReJXZI6KNH2zS93wHESkkhhhqR0bCtWXoaEopiRvNZwE0lihCdoRBxNIxQS6WXTf3LY0MoADrnQFSk4VWu/JjIUSpmGge4srpfzXiH+5zmJGl54GY3iRJEIzxYNEwYVh0U4cEAFwYqlmiAsqD4W4jESCCsdYU2nYM//vEi6J03batq3Z/XWVZlHFRyAQ3AEbHAOWuAGtEEHYPAInsEreDOejBfj3fiYtVaMcmYf/IHx+QPVWZs4</latexit><latexit sha1_base64="Leh50rSoWc8PLqtJ927pb/mzgGU=">AAACD3icbVDLSsNAFJ3UV62vqEs3g6XgQkqigm6EohuXFexDkhAm02k7dJIJMxMhhHyBKz/FlaAgbl278m+ctFlo64ELh3Pu5d57gphRqSzr26gsLa+srlXXaxubW9s75u5eV/JEYNLBnHHRD5AkjEako6hipB8LgsKAkV4wuS783gMRkvLoTqUx8UI0iuiQYqS05JsNN0RqHARZO3fgPbyEbgZT3z5O/VM396AbCx4r7pt1q2lNAReJXZI6KNH2zS93wHESkkhhhqR0bCtWXoaEopiRvNZwE0lihCdoRBxNIxQS6WXTf3LY0MoADrnQFSk4VWu/JjIUSpmGge4srpfzXiH+5zmJGl54GY3iRJEIzxYNEwYVh0U4cEAFwYqlmiAsqD4W4jESCCsdYU2nYM//vEi6J03batq3Z/XWVZlHFRyAQ3AEbHAOWuAGtEEHYPAInsEreDOejBfj3fiYtVaMcmYf/IHx+QPVWZs4</latexit><latexit sha1_base64="Leh50rSoWc8PLqtJ927pb/mzgGU=">AAACD3icbVDLSsNAFJ3UV62vqEs3g6XgQkqigm6EohuXFexDkhAm02k7dJIJMxMhhHyBKz/FlaAgbl278m+ctFlo64ELh3Pu5d57gphRqSzr26gsLa+srlXXaxubW9s75u5eV/JEYNLBnHHRD5AkjEako6hipB8LgsKAkV4wuS783gMRkvLoTqUx8UI0iuiQYqS05JsNN0RqHARZO3fgPbyEbgZT3z5O/VM396AbCx4r7pt1q2lNAReJXZI6KNH2zS93wHESkkhhhqR0bCtWXoaEopiRvNZwE0lihCdoRBxNIxQS6WXTf3LY0MoADrnQFSk4VWu/JjIUSpmGge4srpfzXiH+5zmJGl54GY3iRJEIzxYNEwYVh0U4cEAFwYqlmiAsqD4W4jESCCsdYU2nYM//vEi6J03batq3Z/XWVZlHFRyAQ3AEbHAOWuAGtEEHYPAInsEreDOejBfj3fiYtVaMcmYf/IHx+QPVWZs4</latexit>

P[Y = {y1, y2}] /
<latexit sha1_base64="rib/3WXn42czqGWAyTqoK9Pwq4k=">AAACD3icbVDLSsNAFJ3UV62vqEs3g6XgQkpSBN0IRTcuK9iHNCFMptN26GQmzEyEEPoFrvwUV4KCuHXtyr9x0mahrQcuHM65l3vvCWNGlXacb6u0srq2vlHerGxt7+zu2fsHHSUSiUkbCyZkL0SKMMpJW1PNSC+WBEUhI91wcp373QciFRX8Tqcx8SM04nRIMdJGCuyaFyE9DsOsNe3De3gJvQymgXuaBg1v6kMvliLWIrCrTt2ZAS4TtyBVUKAV2F/eQOAkIlxjhpTqu06s/QxJTTEj00rNSxSJEZ6gEekbylFElJ/N/pnCmlEGcCikKa7hTK38mshQpFQahaYzv14tern4n9dP9PDCzyiPE004ni8aJgxqAfNw4IBKgjVLDUFYUnMsxGMkEdYmwopJwV38eZl0GnXXqbu3Z9XmVZFHGRyBY3ACXHAOmuAGtEAbYPAInsEreLOerBfr3fqYt5asYuYQ/IH1+QPTyZs3</latexit><latexit sha1_base64="rib/3WXn42czqGWAyTqoK9Pwq4k=">AAACD3icbVDLSsNAFJ3UV62vqEs3g6XgQkpSBN0IRTcuK9iHNCFMptN26GQmzEyEEPoFrvwUV4KCuHXtyr9x0mahrQcuHM65l3vvCWNGlXacb6u0srq2vlHerGxt7+zu2fsHHSUSiUkbCyZkL0SKMMpJW1PNSC+WBEUhI91wcp373QciFRX8Tqcx8SM04nRIMdJGCuyaFyE9DsOsNe3De3gJvQymgXuaBg1v6kMvliLWIrCrTt2ZAS4TtyBVUKAV2F/eQOAkIlxjhpTqu06s/QxJTTEj00rNSxSJEZ6gEekbylFElJ/N/pnCmlEGcCikKa7hTK38mshQpFQahaYzv14tern4n9dP9PDCzyiPE004ni8aJgxqAfNw4IBKgjVLDUFYUnMsxGMkEdYmwopJwV38eZl0GnXXqbu3Z9XmVZFHGRyBY3ACXHAOmuAGtEAbYPAInsEreLOerBfr3fqYt5asYuYQ/IH1+QPTyZs3</latexit><latexit sha1_base64="rib/3WXn42czqGWAyTqoK9Pwq4k=">AAACD3icbVDLSsNAFJ3UV62vqEs3g6XgQkpSBN0IRTcuK9iHNCFMptN26GQmzEyEEPoFrvwUV4KCuHXtyr9x0mahrQcuHM65l3vvCWNGlXacb6u0srq2vlHerGxt7+zu2fsHHSUSiUkbCyZkL0SKMMpJW1PNSC+WBEUhI91wcp373QciFRX8Tqcx8SM04nRIMdJGCuyaFyE9DsOsNe3De3gJvQymgXuaBg1v6kMvliLWIrCrTt2ZAS4TtyBVUKAV2F/eQOAkIlxjhpTqu06s/QxJTTEj00rNSxSJEZ6gEekbylFElJ/N/pnCmlEGcCikKa7hTK38mshQpFQahaYzv14tern4n9dP9PDCzyiPE004ni8aJgxqAfNw4IBKgjVLDUFYUnMsxGMkEdYmwopJwV38eZl0GnXXqbu3Z9XmVZFHGRyBY3ACXHAOmuAGtEAbYPAInsEreLOerBfr3fqYt5asYuYQ/IH1+QPTyZs3</latexit><latexit sha1_base64="rib/3WXn42czqGWAyTqoK9Pwq4k=">AAACD3icbVDLSsNAFJ3UV62vqEs3g6XgQkpSBN0IRTcuK9iHNCFMptN26GQmzEyEEPoFrvwUV4KCuHXtyr9x0mahrQcuHM65l3vvCWNGlXacb6u0srq2vlHerGxt7+zu2fsHHSUSiUkbCyZkL0SKMMpJW1PNSC+WBEUhI91wcp373QciFRX8Tqcx8SM04nRIMdJGCuyaFyE9DsOsNe3De3gJvQymgXuaBg1v6kMvliLWIrCrTt2ZAS4TtyBVUKAV2F/eQOAkIlxjhpTqu06s/QxJTTEj00rNSxSJEZ6gEekbylFElJ/N/pnCmlEGcCikKa7hTK38mshQpFQahaYzv14tern4n9dP9PDCzyiPE004ni8aJgxqAfNw4IBKgjVLDUFYUnMsxGMkEdYmwopJwV38eZl0GnXXqbu3Z9XmVZFHGRyBY3ACXHAOmuAGtEAbYPAInsEreLOerBfr3fqYt5asYuYQ/IH1+QPTyZs3</latexit>

G = {(2, 4)| {z }
y1

, (1, 0)| {z }
y2

, (1, 2)| {z }
y3

}
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• Idea:

• Sample a subset of nodes for 

each layer using the DPP 
defined by the kernel matrix 
defined as above.


• Later some re-weighting of the 
edges is needed to 
compensate for the lost 
nodes (can be done 
efficiently).


• Need:

• Some representation of 

node: 
 


• A kernel matrix
al+1

j = {al+1
j1 , …, al+1

jt , …, al+1
jT }

Ljk = exp(−β | |al
j − al

k | |2
2 )
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<latexit sha1_base64="Eq6Pa+nAJBYvEGSCjYvyaWWPHMg=">AAAB/XicbVDLSsNAFL3xWesr2qWbwVIQhJKIoMuiG5cV7APaGCbTSTt28mBmIoQQ/BRXgoK49UNc+TdO2iy09cDA4Zx7uWeOF3MmlWV9Gyura+sbm5Wt6vbO7t6+eXDYlVEiCO2QiEei72FJOQtpRzHFaT8WFAcepz1vel34vUcqJIvCO5XG1AnwOGQ+I1hpyTVrwwCriednOHcf7jN+aufINetW05oBLRO7JHUo0XbNr+EoIklAQ0U4lnJgW7FyMiwUI5zm1cYwkTTGZIrHdKBpiAMqnWyWPkcNrYyQHwn9QoVmavXXRoYDKdPA05NFVrnoFeJ/3iBR/qWTsTBOFA3J/JCfcKQiVFSBRkxQoniqCSaC6bCITLDAROnCqroFe/HPy6R71rStpn17Xm9dlX1U4AiO4QRsuIAW3EAbOkAghWd4hTfjyXgx3o2P+eiKUe7U4A+Mzx/VY5TC</latexit><latexit sha1_base64="Eq6Pa+nAJBYvEGSCjYvyaWWPHMg=">AAAB/XicbVDLSsNAFL3xWesr2qWbwVIQhJKIoMuiG5cV7APaGCbTSTt28mBmIoQQ/BRXgoK49UNc+TdO2iy09cDA4Zx7uWeOF3MmlWV9Gyura+sbm5Wt6vbO7t6+eXDYlVEiCO2QiEei72FJOQtpRzHFaT8WFAcepz1vel34vUcqJIvCO5XG1AnwOGQ+I1hpyTVrwwCriednOHcf7jN+aufINetW05oBLRO7JHUo0XbNr+EoIklAQ0U4lnJgW7FyMiwUI5zm1cYwkTTGZIrHdKBpiAMqnWyWPkcNrYyQHwn9QoVmavXXRoYDKdPA05NFVrnoFeJ/3iBR/qWTsTBOFA3J/JCfcKQiVFSBRkxQoniqCSaC6bCITLDAROnCqroFe/HPy6R71rStpn17Xm9dlX1U4AiO4QRsuIAW3EAbOkAghWd4hTfjyXgx3o2P+eiKUe7U4A+Mzx/VY5TC</latexit><latexit sha1_base64="Eq6Pa+nAJBYvEGSCjYvyaWWPHMg=">AAAB/XicbVDLSsNAFL3xWesr2qWbwVIQhJKIoMuiG5cV7APaGCbTSTt28mBmIoQQ/BRXgoK49UNc+TdO2iy09cDA4Zx7uWeOF3MmlWV9Gyura+sbm5Wt6vbO7t6+eXDYlVEiCO2QiEei72FJOQtpRzHFaT8WFAcepz1vel34vUcqJIvCO5XG1AnwOGQ+I1hpyTVrwwCriednOHcf7jN+aufINetW05oBLRO7JHUo0XbNr+EoIklAQ0U4lnJgW7FyMiwUI5zm1cYwkTTGZIrHdKBpiAMqnWyWPkcNrYyQHwn9QoVmavXXRoYDKdPA05NFVrnoFeJ/3iBR/qWTsTBOFA3J/JCfcKQiVFSBRkxQoniqCSaC6bCITLDAROnCqroFe/HPy6R71rStpn17Xm9dlX1U4AiO4QRsuIAW3EAbOkAghWd4hTfjyXgx3o2P+eiKUe7U4A+Mzx/VY5TC</latexit><latexit sha1_base64="Eq6Pa+nAJBYvEGSCjYvyaWWPHMg=">AAAB/XicbVDLSsNAFL3xWesr2qWbwVIQhJKIoMuiG5cV7APaGCbTSTt28mBmIoQQ/BRXgoK49UNc+TdO2iy09cDA4Zx7uWeOF3MmlWV9Gyura+sbm5Wt6vbO7t6+eXDYlVEiCO2QiEei72FJOQtpRzHFaT8WFAcepz1vel34vUcqJIvCO5XG1AnwOGQ+I1hpyTVrwwCriednOHcf7jN+aufINetW05oBLRO7JHUo0XbNr+EoIklAQ0U4lnJgW7FyMiwUI5zm1cYwkTTGZIrHdKBpiAMqnWyWPkcNrYyQHwn9QoVmavXXRoYDKdPA05NFVrnoFeJ/3iBR/qWTsTBOFA3J/JCfcKQiVFSBRkxQoniqCSaC6bCITLDAROnCqroFe/HPy6R71rStpn17Xm9dlX1U4AiO4QRsuIAW3EAbOkAghWd4hTfjyXgx3o2P+eiKUe7U4A+Mzx/VY5TC</latexit>
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<latexit sha1_base64="KpQsLak7TyUWchhhk5O4//94ygA=">AAAB8HicbVBNS8NAEJ34WeNX1aOXxVLwVBIR9Fj04rGC/YC2ls12067dbMLuRCmhf8KToCBe/Tue/Ddu2xy09cHA470ZZuYFiRQGPe/bWVldW9/YLGy52zu7e/vFg8OGiVPNeJ3FMtatgBouheJ1FCh5K9GcRoHkzWB0PfWbj1wbEas7HCe8G9GBEqFgFK3Ueupl4mFyL3vFklfxZiDLxM9JCXLUesWvTj9macQVMkmNaftegt2MahRM8olb7qSGJ5SN6IC3LVU04qabzQ6ekLJV+iSMtS2FZKa6vyYyGhkzjgLbGVEcmkVvKv7ntVMML7uZUEmKXLH5ojCVBGMy/Z70heYM5dgSyrSwxxI2pJoytBm5NgV/8edl0jir+F7Fvz0vVa/yPApwDCdwCj5cQBVuoAZ1YCDhGV7hzdHOi/PufMxbV5x85gj+wPn8AdWFkGA=</latexit><latexit sha1_base64="KpQsLak7TyUWchhhk5O4//94ygA=">AAAB8HicbVBNS8NAEJ34WeNX1aOXxVLwVBIR9Fj04rGC/YC2ls12067dbMLuRCmhf8KToCBe/Tue/Ddu2xy09cHA470ZZuYFiRQGPe/bWVldW9/YLGy52zu7e/vFg8OGiVPNeJ3FMtatgBouheJ1FCh5K9GcRoHkzWB0PfWbj1wbEas7HCe8G9GBEqFgFK3Ueupl4mFyL3vFklfxZiDLxM9JCXLUesWvTj9macQVMkmNaftegt2MahRM8olb7qSGJ5SN6IC3LVU04qabzQ6ekLJV+iSMtS2FZKa6vyYyGhkzjgLbGVEcmkVvKv7ntVMML7uZUEmKXLH5ojCVBGMy/Z70heYM5dgSyrSwxxI2pJoytBm5NgV/8edl0jir+F7Fvz0vVa/yPApwDCdwCj5cQBVuoAZ1YCDhGV7hzdHOi/PufMxbV5x85gj+wPn8AdWFkGA=</latexit><latexit sha1_base64="KpQsLak7TyUWchhhk5O4//94ygA=">AAAB8HicbVBNS8NAEJ34WeNX1aOXxVLwVBIR9Fj04rGC/YC2ls12067dbMLuRCmhf8KToCBe/Tue/Ddu2xy09cHA470ZZuYFiRQGPe/bWVldW9/YLGy52zu7e/vFg8OGiVPNeJ3FMtatgBouheJ1FCh5K9GcRoHkzWB0PfWbj1wbEas7HCe8G9GBEqFgFK3Ueupl4mFyL3vFklfxZiDLxM9JCXLUesWvTj9macQVMkmNaftegt2MahRM8olb7qSGJ5SN6IC3LVU04qabzQ6ekLJV+iSMtS2FZKa6vyYyGhkzjgLbGVEcmkVvKv7ntVMML7uZUEmKXLH5ojCVBGMy/Z70heYM5dgSyrSwxxI2pJoytBm5NgV/8edl0jir+F7Fvz0vVa/yPApwDCdwCj5cQBVuoAZ1YCDhGV7hzdHOi/PufMxbV5x85gj+wPn8AdWFkGA=</latexit><latexit sha1_base64="KpQsLak7TyUWchhhk5O4//94ygA=">AAAB8HicbVBNS8NAEJ34WeNX1aOXxVLwVBIR9Fj04rGC/YC2ls12067dbMLuRCmhf8KToCBe/Tue/Ddu2xy09cHA470ZZuYFiRQGPe/bWVldW9/YLGy52zu7e/vFg8OGiVPNeJ3FMtatgBouheJ1FCh5K9GcRoHkzWB0PfWbj1wbEas7HCe8G9GBEqFgFK3Ueupl4mFyL3vFklfxZiDLxM9JCXLUesWvTj9macQVMkmNaftegt2MahRM8olb7qSGJ5SN6IC3LVU04qabzQ6ekLJV+iSMtS2FZKa6vyYyGhkzjgLbGVEcmkVvKv7ntVMML7uZUEmKXLH5ojCVBGMy/Z70heYM5dgSyrSwxxI2pJoytBm5NgV/8edl0jir+F7Fvz0vVa/yPApwDCdwCj5cQBVuoAZ1YCDhGV7hzdHOi/PufMxbV5x85gj+wPn8AdWFkGA=</latexit>
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<latexit sha1_base64="6lmnY9u94iqfc2/n2FwBxH6pMaE=">AAAB9nicbVDLSgMxFL3js46vqks3wVJwVWZE0GXRjcsK9gHttGTSTBuaSYYkI5ah/+FKUBC3/osr/8ZMOwttPRA4nHMv9+SECWfaeN63s7a+sbm1Xdpxd/f2Dw7LR8ctLVNFaJNILlUnxJpyJmjTMMNpJ1EUxyGn7XBym/vtR6o0k+LBTBMaxHgkWMQINlbq92JsxmGU4dmA9fmgXPFq3hxolfgFqUCBxqD81RtKksZUGMKx1l3fS0yQYWUY4XTmVnuppgkmEzyiXUsFjqkOsnnsGapaZYgiqewTBs1V99dGhmOtp3FoJ/OYetnLxf+8bmqi6yBjIkkNFWRxKEo5MhLlHaAhU5QYPrUEE8VsWETGWGFibFOubcFf/vMqaV3UfK/m319W6jdFHyU4hTM4Bx+uoA530IAmEFDwDK/w5jw5L86787EYXXOKnRP4A+fzB00Pkuo=</latexit><latexit sha1_base64="6lmnY9u94iqfc2/n2FwBxH6pMaE=">AAAB9nicbVDLSgMxFL3js46vqks3wVJwVWZE0GXRjcsK9gHttGTSTBuaSYYkI5ah/+FKUBC3/osr/8ZMOwttPRA4nHMv9+SECWfaeN63s7a+sbm1Xdpxd/f2Dw7LR8ctLVNFaJNILlUnxJpyJmjTMMNpJ1EUxyGn7XBym/vtR6o0k+LBTBMaxHgkWMQINlbq92JsxmGU4dmA9fmgXPFq3hxolfgFqUCBxqD81RtKksZUGMKx1l3fS0yQYWUY4XTmVnuppgkmEzyiXUsFjqkOsnnsGapaZYgiqewTBs1V99dGhmOtp3FoJ/OYetnLxf+8bmqi6yBjIkkNFWRxKEo5MhLlHaAhU5QYPrUEE8VsWETGWGFibFOubcFf/vMqaV3UfK/m319W6jdFHyU4hTM4Bx+uoA530IAmEFDwDK/w5jw5L86787EYXXOKnRP4A+fzB00Pkuo=</latexit><latexit sha1_base64="6lmnY9u94iqfc2/n2FwBxH6pMaE=">AAAB9nicbVDLSgMxFL3js46vqks3wVJwVWZE0GXRjcsK9gHttGTSTBuaSYYkI5ah/+FKUBC3/osr/8ZMOwttPRA4nHMv9+SECWfaeN63s7a+sbm1Xdpxd/f2Dw7LR8ctLVNFaJNILlUnxJpyJmjTMMNpJ1EUxyGn7XBym/vtR6o0k+LBTBMaxHgkWMQINlbq92JsxmGU4dmA9fmgXPFq3hxolfgFqUCBxqD81RtKksZUGMKx1l3fS0yQYWUY4XTmVnuppgkmEzyiXUsFjqkOsnnsGapaZYgiqewTBs1V99dGhmOtp3FoJ/OYetnLxf+8bmqi6yBjIkkNFWRxKEo5MhLlHaAhU5QYPrUEE8VsWETGWGFibFOubcFf/vMqaV3UfK/m319W6jdFHyU4hTM4Bx+uoA530IAmEFDwDK/w5jw5L86787EYXXOKnRP4A+fzB00Pkuo=</latexit><latexit sha1_base64="6lmnY9u94iqfc2/n2FwBxH6pMaE=">AAAB9nicbVDLSgMxFL3js46vqks3wVJwVWZE0GXRjcsK9gHttGTSTBuaSYYkI5ah/+FKUBC3/osr/8ZMOwttPRA4nHMv9+SECWfaeN63s7a+sbm1Xdpxd/f2Dw7LR8ctLVNFaJNILlUnxJpyJmjTMMNpJ1EUxyGn7XBym/vtR6o0k+LBTBMaxHgkWMQINlbq92JsxmGU4dmA9fmgXPFq3hxolfgFqUCBxqD81RtKksZUGMKx1l3fS0yQYWUY4XTmVnuppgkmEzyiXUsFjqkOsnnsGapaZYgiqewTBs1V99dGhmOtp3FoJ/OYetnLxf+8bmqi6yBjIkkNFWRxKEo5MhLlHaAhU5QYPrUEE8VsWETGWGFibFOubcFf/vMqaV3UfK/m319W6jdFHyU4hTM4Bx+uoA530IAmEFDwDK/w5jw5L86787EYXXOKnRP4A+fzB00Pkuo=</latexit>

Information at node j of layer l+1

al+1
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<latexit sha1_base64="6BoQx65WF5WZgBimsutnQ/iGyXU=">AAAB/nicbVDLSsNAFL2prxpf8bFzM1gKglASEXRZdOOygn1AG8NkOmnHTh7MTIQaAn6KK0FB3PofrvwbJ20X2npg4HDOvdwzx084k8q2v43S0vLK6lp53dzY3NresXb3WjJOBaFNEvNYdHwsKWcRbSqmOO0kguLQ57Ttj64Kv/1AhWRxdKvGCXVDPIhYwAhWWvKsg16I1dAPMpx72X1+l/ETJ/esil2zJ0CLxJmRCszQ8KyvXj8maUgjRTiWsuvYiXIzLBQjnOZmtZdKmmAywgPa1TTCIZVuNomfo6pW+iiIhX6RQhPV/LWR4VDKcejrySKsnPcK8T+vm6rgws1YlKSKRmR6KEg5UjEqukB9JihRfKwJJoLpsIgMscBE6cZM3YIz/+dF0jqtOXbNuTmr1C9nfZThEI7gGBw4hzpcQwOaQOARnuEV3own48V4Nz6moyVjtrMPf2B8/gBMD5Wk</latexit><latexit sha1_base64="6BoQx65WF5WZgBimsutnQ/iGyXU=">AAAB/nicbVDLSsNAFL2prxpf8bFzM1gKglASEXRZdOOygn1AG8NkOmnHTh7MTIQaAn6KK0FB3PofrvwbJ20X2npg4HDOvdwzx084k8q2v43S0vLK6lp53dzY3NresXb3WjJOBaFNEvNYdHwsKWcRbSqmOO0kguLQ57Ttj64Kv/1AhWRxdKvGCXVDPIhYwAhWWvKsg16I1dAPMpx72X1+l/ETJ/esil2zJ0CLxJmRCszQ8KyvXj8maUgjRTiWsuvYiXIzLBQjnOZmtZdKmmAywgPa1TTCIZVuNomfo6pW+iiIhX6RQhPV/LWR4VDKcejrySKsnPcK8T+vm6rgws1YlKSKRmR6KEg5UjEqukB9JihRfKwJJoLpsIgMscBE6cZM3YIz/+dF0jqtOXbNuTmr1C9nfZThEI7gGBw4hzpcQwOaQOARnuEV3own48V4Nz6moyVjtrMPf2B8/gBMD5Wk</latexit><latexit sha1_base64="6BoQx65WF5WZgBimsutnQ/iGyXU=">AAAB/nicbVDLSsNAFL2prxpf8bFzM1gKglASEXRZdOOygn1AG8NkOmnHTh7MTIQaAn6KK0FB3PofrvwbJ20X2npg4HDOvdwzx084k8q2v43S0vLK6lp53dzY3NresXb3WjJOBaFNEvNYdHwsKWcRbSqmOO0kguLQ57Ttj64Kv/1AhWRxdKvGCXVDPIhYwAhWWvKsg16I1dAPMpx72X1+l/ETJ/esil2zJ0CLxJmRCszQ8KyvXj8maUgjRTiWsuvYiXIzLBQjnOZmtZdKmmAywgPa1TTCIZVuNomfo6pW+iiIhX6RQhPV/LWR4VDKcejrySKsnPcK8T+vm6rgws1YlKSKRmR6KEg5UjEqukB9JihRfKwJJoLpsIgMscBE6cZM3YIz/+dF0jqtOXbNuTmr1C9nfZThEI7gGBw4hzpcQwOaQOARnuEV3own48V4Nz6moyVjtrMPf2B8/gBMD5Wk</latexit><latexit sha1_base64="6BoQx65WF5WZgBimsutnQ/iGyXU=">AAAB/nicbVDLSsNAFL2prxpf8bFzM1gKglASEXRZdOOygn1AG8NkOmnHTh7MTIQaAn6KK0FB3PofrvwbJ20X2npg4HDOvdwzx084k8q2v43S0vLK6lp53dzY3NresXb3WjJOBaFNEvNYdHwsKWcRbSqmOO0kguLQ57Ttj64Kv/1AhWRxdKvGCXVDPIhYwAhWWvKsg16I1dAPMpx72X1+l/ETJ/esil2zJ0CLxJmRCszQ8KyvXj8maUgjRTiWsuvYiXIzLBQjnOZmtZdKmmAywgPa1TTCIZVuNomfo6pW+iiIhX6RQhPV/LWR4VDKcejrySKsnPcK8T+vm6rgws1YlKSKRmR6KEg5UjEqukB9JihRfKwJJoLpsIgMscBE6cZM3YIz/+dF0jqtOXbNuTmr1C9nfZThEI7gGBw4hzpcQwOaQOARnuEV3own48V4Nz6moyVjtrMPf2B8/gBMD5Wk</latexit>

Activation of j th 
node (of layer l+1) 

for t th training data
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• When reweighting is not applied, importance edge pruning performs the best in both the 
datasets. 


• DPP edge pruned network significantly outperforms all other pruning methods when 
reweighting is added. 


• Importance node pruning with reweighting performs better than DIVNET, which was not 
explored in Mariet et al. 


• DPP edge pruned network generalizes better than the unpruned dense network for both the 
datasets (see at 90\% for MNIST and 70-90\% for CIFAR10).

• Extend for feed-forward networks with more than two layers.

• Explore in other neural network architectures.

• Can DPP-Edge find winning tickets  of Lottery Ticket Hypothesis?

• Kernel for DPP:

• The kernel matrix is defined as: 



• For layer  there will be  kernels  



• Method:


• Keep a subset of edges for each 
layer using the DPP defined by 
the above kernel matrix.


• Re-weighting of the edges is 
needed to compensate for the 
lost edges
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