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ABSTRACT

Determining user geolocation is vital to various real-world applica-

tions on the internet, such as online marketing and event detection.

To identify the geolocations of users, their behaviors on social

media like published posts and social interactions can be strong

evidence. However, most of the existing social media based ap-

proaches individually learn from text contexts and social networks.

This separation can not only lead to sub-optimal performance but

also ignore the distinct importance of two resources for different

users. To address this challenge, we propose a novel end-to-end

framework, Hybrid-attentive User Geolocation (HUG), to jointly

model post texts and user interactions in social media. The hybrid

attention mechanism is introduced to automatically determine the

importance of texts and social networks for each user while social

media posts and interactions are modeled by a graph attention

network and a language attention network. Extensive experiments

conducted on three benchmark geolocation datasets using Twitter

data demonstrate that HUG significantly outperforms competitive

baseline methods. The in-depth analysis also indicates the robust-

ness and interpretability of HUG.
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1 INTRODUCTION

Nowadays, social media has become one of the most powerful tools

for myriad real-world applications, such as online marketing [9]

and event detection [17]. To facilitate those applications, the ge-

olocations of social media users are usually required. For example,

online marketing needs to decide the target audience based on
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their locations. A real-world event may be only related to the users

within a certain geographical region. However, there are only a

limited amount of social media posts annotated with posting geolo-

cations because position sensors and services can be unavailable or

prevented. In addition, most of the social media users also do not

denote their locations in the user profiles due to the data privacy

issue. Hence, it is important to identify user geolocations with only

their behaviors on social media.

One of the most intuitive approaches for user geolocation is to

analyze the natural languages utilized in social media posts. Users

can mention specific entities or events related to geolocations and

people living in a certain region may reveal noticeable habits or

patterns in their languages. For example, Rahimi et al. [12] extract

bag-of-words features from user posts; Wing and Baldridge [18]

estimate the word distributions for different regions; Han et al.

[6] conduct feature selection to discover location indicative words.

However, user language usage sometimes can be too vague and

ambiguous to recognize their locations, especially in social media

posts with only limited and noisy texts. Several less active users that

rarely publish posts may also have insufficient data for geolocation.

In addition to social media posts published by users, social in-

teractions with other users can also be applied to user geolocation.

More precisely, a user can be more likely to reach out to the users

living in closer areas. For instance, Davis Jr et al. [3] and Jurgens

[8] exploit label propagation and rely on the location redundancy

through user relationships. Wang et al. [16] derive node embed-

dings of social networks and location networks as features for

user geolocation. Nevertheless, the sparsity of social networks can

still lead to unsatisfactory performance. Social connections can be

relationships with users living in other locations. Although pre-

vious studies utilize text frequency in social networks [13] and

train machine learning models with heterogeneous features [4],

conventional approaches are significantly affected by the network

structures. Moreover, the importance of social networks can be

distinct across different users.

In this paper, the framework, Hybrid-attentive User Geoloca-

tion (HUG), is proposed to tackle the above issues. Social media

posts of each user are first encoded by a hierarchical language

attention network. The social network of users is modeled by a

graph attention network so that the relations between users can

be leveraged in representation learning. Finally, the hybrid atten-

tion mechanism is applied to automatically decide the individual

importance scores of user posts and the social network for each

user, thereby identifying her geolocation. To improve the prediction

performance of tail locations, we also propose a novel location reg-

ularizer that leverages the knowledge from other locations. In the

end, we conduct extensive experiments to show the effectiveness of

HUG with in-depth analysis. We also demonstrate the interpretabil-

ity of HUG with several concrete examples.
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<latexit sha1_base64="oKMesZsmPAs7PD8q5r1QZOxrgpc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kUQY9FLx4r2A9ol5JNs21sNlmSrFKW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fjm5nffmTacCXv7SRhQUyGkkecEuuk1lM/q+Fpv1zxq/4caJXgnFQgR6Nf/uoNFE1jJi0VxJgu9hMbZERbTgWblnqpYQmhYzJkXUcliZkJsvm1U3TmlAGKlHYlLZqrvycyEhsziUPXGRM7MsveTPzP66Y2ugoyLpPUMkkXi6JUIKvQ7HU04JpRKyaOEKq5uxXREdGEWhdQyYWAl19eJa1aFftVfHdRqV/ncRThBE7hHDBcQh1uoQFNoPAAz/AKb57yXrx372PRWvDymWP4A+/zB0E2juc=</latexit><latexit sha1_base64="oKMesZsmPAs7PD8q5r1QZOxrgpc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kUQY9FLx4r2A9ol5JNs21sNlmSrFKW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fjm5nffmTacCXv7SRhQUyGkkecEuuk1lM/q+Fpv1zxq/4caJXgnFQgR6Nf/uoNFE1jJi0VxJgu9hMbZERbTgWblnqpYQmhYzJkXUcliZkJsvm1U3TmlAGKlHYlLZqrvycyEhsziUPXGRM7MsveTPzP66Y2ugoyLpPUMkkXi6JUIKvQ7HU04JpRKyaOEKq5uxXREdGEWhdQyYWAl19eJa1aFftVfHdRqV/ncRThBE7hHDBcQh1uoQFNoPAAz/AKb57yXrx372PRWvDymWP4A+/zB0E2juc=</latexit><latexit sha1_base64="oKMesZsmPAs7PD8q5r1QZOxrgpc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kUQY9FLx4r2A9ol5JNs21sNlmSrFKW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fjm5nffmTacCXv7SRhQUyGkkecEuuk1lM/q+Fpv1zxq/4caJXgnFQgR6Nf/uoNFE1jJi0VxJgu9hMbZERbTgWblnqpYQmhYzJkXUcliZkJsvm1U3TmlAGKlHYlLZqrvycyEhsziUPXGRM7MsveTPzP66Y2ugoyLpPUMkkXi6JUIKvQ7HU04JpRKyaOEKq5uxXREdGEWhdQyYWAl19eJa1aFftVfHdRqV/ncRThBE7hHDBcQh1uoQFNoPAAz/AKb57yXrx372PRWvDymWP4A+/zB0E2juc=</latexit><latexit sha1_base64="oKMesZsmPAs7PD8q5r1QZOxrgpc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kUQY9FLx4r2A9ol5JNs21sNlmSrFKW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvTAQ31ve/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fjm5nffmTacCXv7SRhQUyGkkecEuuk1lM/q+Fpv1zxq/4caJXgnFQgR6Nf/uoNFE1jJi0VxJgu9hMbZERbTgWblnqpYQmhYzJkXUcliZkJsvm1U3TmlAGKlHYlLZqrvycyEhsziUPXGRM7MsveTPzP66Y2ugoyLpPUMkkXi6JUIKvQ7HU04JpRKyaOEKq5uxXREdGEWhdQyYWAl19eJa1aFftVfHdRqV/ncRThBE7hHDBcQh1uoQFNoPAAz/AKb57yXrx372PRWvDymWP4A+/zB0E2juc=</latexit>

w22
<latexit sha1_base64="dsqxR5z0+1Y108bAQ0g5+UK6Qgs=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx4jmAckS5idzCZj5rHMzCphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntR6oNU/LeThIaCjyULGYEWye1nvpZrTbtlyt+1Z8DrZIgJxXI0eiXv3oDRVJBpSUcG9MN/MSGGdaWEU6npV5qaILJGA9p11GJBTVhNr92is6cMkCx0q6kRXP190SGhTETEblOge3ILHsz8T+vm9r4KsyYTFJLJVksilOOrEKz19GAaUosnziCiWbuVkRGWGNiXUAlF0Kw/PIqadWqgV8N7i4q9es8jiKcwCmcQwCXUIdbaEATCDzAM7zCm6e8F+/d+1i0Frx85hj+wPv8AUK7jug=</latexit><latexit sha1_base64="dsqxR5z0+1Y108bAQ0g5+UK6Qgs=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx4jmAckS5idzCZj5rHMzCphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntR6oNU/LeThIaCjyULGYEWye1nvpZrTbtlyt+1Z8DrZIgJxXI0eiXv3oDRVJBpSUcG9MN/MSGGdaWEU6npV5qaILJGA9p11GJBTVhNr92is6cMkCx0q6kRXP190SGhTETEblOge3ILHsz8T+vm9r4KsyYTFJLJVksilOOrEKz19GAaUosnziCiWbuVkRGWGNiXUAlF0Kw/PIqadWqgV8N7i4q9es8jiKcwCmcQwCXUIdbaEATCDzAM7zCm6e8F+/d+1i0Frx85hj+wPv8AUK7jug=</latexit><latexit sha1_base64="dsqxR5z0+1Y108bAQ0g5+UK6Qgs=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx4jmAckS5idzCZj5rHMzCphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntR6oNU/LeThIaCjyULGYEWye1nvpZrTbtlyt+1Z8DrZIgJxXI0eiXv3oDRVJBpSUcG9MN/MSGGdaWEU6npV5qaILJGA9p11GJBTVhNr92is6cMkCx0q6kRXP190SGhTETEblOge3ILHsz8T+vm9r4KsyYTFJLJVksilOOrEKz19GAaUosnziCiWbuVkRGWGNiXUAlF0Kw/PIqadWqgV8N7i4q9es8jiKcwCmcQwCXUIdbaEATCDzAM7zCm6e8F+/d+1i0Frx85hj+wPv8AUK7jug=</latexit><latexit sha1_base64="dsqxR5z0+1Y108bAQ0g5+UK6Qgs=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx4jmAckS5idzCZj5rHMzCphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntR6oNU/LeThIaCjyULGYEWye1nvpZrTbtlyt+1Z8DrZIgJxXI0eiXv3oDRVJBpSUcG9MN/MSGGdaWEU6npV5qaILJGA9p11GJBTVhNr92is6cMkCx0q6kRXP190SGhTETEblOge3ILHsz8T+vm9r4KsyYTFJLJVksilOOrEKz19GAaUosnziCiWbuVkRGWGNiXUAlF0Kw/PIqadWqgV8N7i4q9es8jiKcwCmcQwCXUIdbaEATCDzAM7zCm6e8F+/d+1i0Frx85hj+wPv8AUK7jug=</latexit>

w2T
<latexit sha1_base64="Aoa6nqj7r8YGjC+rkbAeWI4dvIg=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx4j5CEkS5idzCZj5rHMzCphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dto1JNaIsorvR9hA3lTNKWZZbT+0RTLCJOO9H4ZuZ3Hqk2TMmmnSQ0FHgoWcwItk5qP/WzWnPaL1f8qj8HWiVBTiqQo9Evf/UGiqSCSks4NqYb+IkNM6wtI5xOS73U0ASTMR7SrqMSC2rCbH7tFJ05ZYBipV1Ji+bq74kMC2MmInKdAtuRWfZm4n9eN7XxVZgxmaSWSrJYFKccWYVmr6MB05RYPnEEE83crYiMsMbEuoBKLoRg+eVV0q5VA78a3F1U6td5HEU4gVM4hwAuoQ630IAWEHiAZ3iFN095L96797FoLXj5zDH8gff5A3Zljwo=</latexit><latexit sha1_base64="Aoa6nqj7r8YGjC+rkbAeWI4dvIg=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx4j5CEkS5idzCZj5rHMzCphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dto1JNaIsorvR9hA3lTNKWZZbT+0RTLCJOO9H4ZuZ3Hqk2TMmmnSQ0FHgoWcwItk5qP/WzWnPaL1f8qj8HWiVBTiqQo9Evf/UGiqSCSks4NqYb+IkNM6wtI5xOS73U0ASTMR7SrqMSC2rCbH7tFJ05ZYBipV1Ji+bq74kMC2MmInKdAtuRWfZm4n9eN7XxVZgxmaSWSrJYFKccWYVmr6MB05RYPnEEE83crYiMsMbEuoBKLoRg+eVV0q5VA78a3F1U6td5HEU4gVM4hwAuoQ630IAWEHiAZ3iFN095L96797FoLXj5zDH8gff5A3Zljwo=</latexit><latexit sha1_base64="Aoa6nqj7r8YGjC+rkbAeWI4dvIg=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx4j5CEkS5idzCZj5rHMzCphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dto1JNaIsorvR9hA3lTNKWZZbT+0RTLCJOO9H4ZuZ3Hqk2TMmmnSQ0FHgoWcwItk5qP/WzWnPaL1f8qj8HWiVBTiqQo9Evf/UGiqSCSks4NqYb+IkNM6wtI5xOS73U0ASTMR7SrqMSC2rCbH7tFJ05ZYBipV1Ji+bq74kMC2MmInKdAtuRWfZm4n9eN7XxVZgxmaSWSrJYFKccWYVmr6MB05RYPnEEE83crYiMsMbEuoBKLoRg+eVV0q5VA78a3F1U6td5HEU4gVM4hwAuoQ630IAWEHiAZ3iFN095L96797FoLXj5zDH8gff5A3Zljwo=</latexit><latexit sha1_base64="Aoa6nqj7r8YGjC+rkbAeWI4dvIg=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKewGQY9BLx4j5CEkS5idzCZj5rHMzCphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0dto1JNaIsorvR9hA3lTNKWZZbT+0RTLCJOO9H4ZuZ3Hqk2TMmmnSQ0FHgoWcwItk5qP/WzWnPaL1f8qj8HWiVBTiqQo9Evf/UGiqSCSks4NqYb+IkNM6wtI5xOS73U0ASTMR7SrqMSC2rCbH7tFJ05ZYBipV1Ji+bq74kMC2MmInKdAtuRWfZm4n9eN7XxVZgxmaSWSrJYFKccWYVmr6MB05RYPnEEE83crYiMsMbEuoBKLoRg+eVV0q5VA78a3F1U6td5HEU4gVM4hwAuoQ630IAWEHiAZ3iFN095L96797FoLXj5zDH8gff5A3Zljwo=</latexit>

s1
<latexit sha1_base64="FhhIGJ4rXe6fXrf7zblMRlZ9FXQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwa5NxtUa27dXYCsE68gNSjQGlS/+sOEZTFXyCQ1pue5KQY51SiY5LNKPzM8pWxCR7xnqaIxN0G+OHZGLqwyJFGibSkkC/X3RE5jY6ZxaDtjimOz6s3F/7xehtFNkAuVZsgVWy6KMkkwIfPPyVBozlBOLaFMC3srYWOqKUObT8WG4K2+vE7aV3XPrXsP17XmbRFHGc7gHC7BgwY04R5a4AMDAc/wCm+Ocl6cd+dj2VpyiplT+APn8wfIno6n</latexit><latexit sha1_base64="FhhIGJ4rXe6fXrf7zblMRlZ9FXQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwa5NxtUa27dXYCsE68gNSjQGlS/+sOEZTFXyCQ1pue5KQY51SiY5LNKPzM8pWxCR7xnqaIxN0G+OHZGLqwyJFGibSkkC/X3RE5jY6ZxaDtjimOz6s3F/7xehtFNkAuVZsgVWy6KMkkwIfPPyVBozlBOLaFMC3srYWOqKUObT8WG4K2+vE7aV3XPrXsP17XmbRFHGc7gHC7BgwY04R5a4AMDAc/wCm+Ocl6cd+dj2VpyiplT+APn8wfIno6n</latexit><latexit sha1_base64="FhhIGJ4rXe6fXrf7zblMRlZ9FXQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwa5NxtUa27dXYCsE68gNSjQGlS/+sOEZTFXyCQ1pue5KQY51SiY5LNKPzM8pWxCR7xnqaIxN0G+OHZGLqwyJFGibSkkC/X3RE5jY6ZxaDtjimOz6s3F/7xehtFNkAuVZsgVWy6KMkkwIfPPyVBozlBOLaFMC3srYWOqKUObT8WG4K2+vE7aV3XPrXsP17XmbRFHGc7gHC7BgwY04R5a4AMDAc/wCm+Ocl6cd+dj2VpyiplT+APn8wfIno6n</latexit><latexit sha1_base64="FhhIGJ4rXe6fXrf7zblMRlZ9FXQ=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwa5NxtUa27dXYCsE68gNSjQGlS/+sOEZTFXyCQ1pue5KQY51SiY5LNKPzM8pWxCR7xnqaIxN0G+OHZGLqwyJFGibSkkC/X3RE5jY6ZxaDtjimOz6s3F/7xehtFNkAuVZsgVWy6KMkkwIfPPyVBozlBOLaFMC3srYWOqKUObT8WG4K2+vE7aV3XPrXsP17XmbRFHGc7gHC7BgwY04R5a4AMDAc/wCm+Ocl6cd+dj2VpyiplT+APn8wfIno6n</latexit>

s2
<latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit><latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit><latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit><latexit sha1_base64="jaehd5TLdyD6hKXF5c9qg/96iP0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSbwZ5Yzao1ty6uwBZJ15BalCgNah+9YcJy2KukElqTM9zUwxyqlEwyWeVfmZ4StmEjnjPUkVjboJ8ceyMXFhlSKJE21JIFurviZzGxkzj0HbGFMdm1ZuL/3m9DKObIBcqzZArtlwUZZJgQuafk6HQnKGcWkKZFvZWwsZUU4Y2n4oNwVt9eZ20G3XPrXsPV7XmbRFHGc7gHC7Bg2towj20wAcGAp7hFd4c5bw4787HsrXkFDOn8AfO5w/KI46o</latexit>

sL
<latexit sha1_base64="+1aENnBjGNSx/gUqecgeW6cQEo8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiwcPFUxbaEPZbDft0s0m7E6EEvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDCVwqDrfjultfWNza3ydmVnd2//oHp41DJJphn3WSIT3Qmp4VIo7qNAyTup5jQOJW+H49uZ337i2ohEPeIk5UFMh0pEglG0km/6+f20X625dXcOskq8gtSgQLNf/eoNEpbFXCGT1Jiu56YY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzYKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTMPicDoTlDObGEMi3srYSNqKYMbT4VG4K3/PIqaV3UPbfuPVzWGjdFHGU4gVM4Bw+uoAF30AQfGAh4hld4c5Tz4rw7H4vWklPMHMMfOJ8/8aWOwg==</latexit><latexit sha1_base64="+1aENnBjGNSx/gUqecgeW6cQEo8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiwcPFUxbaEPZbDft0s0m7E6EEvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDCVwqDrfjultfWNza3ydmVnd2//oHp41DJJphn3WSIT3Qmp4VIo7qNAyTup5jQOJW+H49uZ337i2ohEPeIk5UFMh0pEglG0km/6+f20X625dXcOskq8gtSgQLNf/eoNEpbFXCGT1Jiu56YY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzYKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTMPicDoTlDObGEMi3srYSNqKYMbT4VG4K3/PIqaV3UPbfuPVzWGjdFHGU4gVM4Bw+uoAF30AQfGAh4hld4c5Tz4rw7H4vWklPMHMMfOJ8/8aWOwg==</latexit><latexit sha1_base64="+1aENnBjGNSx/gUqecgeW6cQEo8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiwcPFUxbaEPZbDft0s0m7E6EEvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDCVwqDrfjultfWNza3ydmVnd2//oHp41DJJphn3WSIT3Qmp4VIo7qNAyTup5jQOJW+H49uZ337i2ohEPeIk5UFMh0pEglG0km/6+f20X625dXcOskq8gtSgQLNf/eoNEpbFXCGT1Jiu56YY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzYKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTMPicDoTlDObGEMi3srYSNqKYMbT4VG4K3/PIqaV3UPbfuPVzWGjdFHGU4gVM4Bw+uoAF30AQfGAh4hld4c5Tz4rw7H4vWklPMHMMfOJ8/8aWOwg==</latexit><latexit sha1_base64="+1aENnBjGNSx/gUqecgeW6cQEo8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiwcPFUxbaEPZbDft0s0m7E6EEvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDCVwqDrfjultfWNza3ydmVnd2//oHp41DJJphn3WSIT3Qmp4VIo7qNAyTup5jQOJW+H49uZ337i2ohEPeIk5UFMh0pEglG0km/6+f20X625dXcOskq8gtSgQLNf/eoNEpbFXCGT1Jiu56YY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzYKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTMPicDoTlDObGEMi3srYSNqKYMbT4VG4K3/PIqaV3UPbfuPVzWGjdFHGU4gVM4Bw+uoAF30AQfGAh4hld4c5Tz4rw7H4vWklPMHMMfOJ8/8aWOwg==</latexit>

v
<latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit><latexit sha1_base64="Y1VFGg6QQHrr//k/0PvW2lPMVyo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N4US+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx/dxvT1BpHstHM03Qj+hQ8pAzaqzUmPTLFbfqLkDWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgbNSL9WYUDamQ+xaKmmE2s8Wh87IhVUGJIyVLWnIQv09kdFI62kU2M6ImpFe9ebif143NeGtn3GZpAYlWy4KU0FMTOZfkwFXyIyYWkKZ4vZWwkZUUWZsNiUbgrf68jppXVU9t+o1riu1uzyOIpzBOVyCBzdQgweoQxMYIDzDK7w5T86L8+58LFsLTj5zCn/gfP4A4zGM+g==</latexit>

words
<latexit sha1_base64="qZzi5y6GoVlTD5C7J/pDY16KFQU=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF2wptKJvNpl262Q27E7WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNL3ITFMcMlayFGw+1QzkoSCdcLR9dTvPDBtuJJ3OE5ZkJCB5DGnBK3U6yF7wvxR6chM+tWaV/dmcJeJX5AaFGj2q1+9SNEsYRKpIMZ0fS/FICcaORVsUullhqWEjsiAdS2VJGEmyGc3T9wTq0RurLQtie5M/T2Rk8SYcRLazoTg0Cx6U/E/r5thfBnkXKYZMknni+JMuKjcaQBuxDWjKMaWEKq5vdWlQ6IJRRtTxYbgL768TNpndd+r+7fntcZVEUcZjuAYTsGHC2jADTShBRRSeIZXeHMy58V5dz7mrSWnmDmEP3A+fwDksZI6</latexit><latexit sha1_base64="qZzi5y6GoVlTD5C7J/pDY16KFQU=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF2wptKJvNpl262Q27E7WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNL3ITFMcMlayFGw+1QzkoSCdcLR9dTvPDBtuJJ3OE5ZkJCB5DGnBK3U6yF7wvxR6chM+tWaV/dmcJeJX5AaFGj2q1+9SNEsYRKpIMZ0fS/FICcaORVsUullhqWEjsiAdS2VJGEmyGc3T9wTq0RurLQtie5M/T2Rk8SYcRLazoTg0Cx6U/E/r5thfBnkXKYZMknni+JMuKjcaQBuxDWjKMaWEKq5vdWlQ6IJRRtTxYbgL768TNpndd+r+7fntcZVEUcZjuAYTsGHC2jADTShBRRSeIZXeHMy58V5dz7mrSWnmDmEP3A+fwDksZI6</latexit><latexit sha1_base64="qZzi5y6GoVlTD5C7J/pDY16KFQU=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF2wptKJvNpl262Q27E7WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNL3ITFMcMlayFGw+1QzkoSCdcLR9dTvPDBtuJJ3OE5ZkJCB5DGnBK3U6yF7wvxR6chM+tWaV/dmcJeJX5AaFGj2q1+9SNEsYRKpIMZ0fS/FICcaORVsUullhqWEjsiAdS2VJGEmyGc3T9wTq0RurLQtie5M/T2Rk8SYcRLazoTg0Cx6U/E/r5thfBnkXKYZMknni+JMuKjcaQBuxDWjKMaWEKq5vdWlQ6IJRRtTxYbgL768TNpndd+r+7fntcZVEUcZjuAYTsGHC2jADTShBRRSeIZXeHMy58V5dz7mrSWnmDmEP3A+fwDksZI6</latexit><latexit sha1_base64="qZzi5y6GoVlTD5C7J/pDY16KFQU=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF2wptKJvNpl262Q27E7WE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvTAU36HnfTmlldW19o7xZ2dre2d2r7h+0jco0ZS2qhNL3ITFMcMlayFGw+1QzkoSCdcLR9dTvPDBtuJJ3OE5ZkJCB5DGnBK3U6yF7wvxR6chM+tWaV/dmcJeJX5AaFGj2q1+9SNEsYRKpIMZ0fS/FICcaORVsUullhqWEjsiAdS2VJGEmyGc3T9wTq0RurLQtie5M/T2Rk8SYcRLazoTg0Cx6U/E/r5thfBnkXKYZMknni+JMuKjcaQBuxDWjKMaWEKq5vdWlQ6IJRRtTxYbgL768TNpndd+r+7fntcZVEUcZjuAYTsGHC2jADTShBRRSeIZXeHMy58V5dz7mrSWnmDmEP3A+fwDksZI6</latexit>

softmax
<latexit sha1_base64="RdwXG5TrPEjGigIVyRuJ9onccwI=">AAAB9XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtnJbDJkHstMryYs+Q8vHhTx6r9482+cJHvQxIKGoqqb7q4oEdyC7397K6tr6xubha3i9s7u3n7p4LBhdWooq1MttGlFxDLBFasDB8FaiWFERoI1o+HN1G8+MmO5VvcwTlgoSV/xmFMCTnroABtBZnUMkowm3VLZr/gz4GUS5KSMctS6pa9OT9NUMgVUEGvbgZ9AmBEDnAo2KXZSyxJCh6TP2o4qIpkNs9nVE3zqlB6OtXGlAM/U3xMZkdaOZeQ6JYGBXfSm4n9eO4X4Ksy4SlJgis4XxanAoPE0AtzjhlEQY0cINdzdiumAGELBBVV0IQSLLy+Txnkl8CvB3UW5ep3HUUDH6ASdoQBdoiq6RTVURxQZ9Ixe0Zv35L14797HvHXFy2eO0B94nz95N5Mh</latexit><latexit sha1_base64="RdwXG5TrPEjGigIVyRuJ9onccwI=">AAAB9XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtnJbDJkHstMryYs+Q8vHhTx6r9482+cJHvQxIKGoqqb7q4oEdyC7397K6tr6xubha3i9s7u3n7p4LBhdWooq1MttGlFxDLBFasDB8FaiWFERoI1o+HN1G8+MmO5VvcwTlgoSV/xmFMCTnroABtBZnUMkowm3VLZr/gz4GUS5KSMctS6pa9OT9NUMgVUEGvbgZ9AmBEDnAo2KXZSyxJCh6TP2o4qIpkNs9nVE3zqlB6OtXGlAM/U3xMZkdaOZeQ6JYGBXfSm4n9eO4X4Ksy4SlJgis4XxanAoPE0AtzjhlEQY0cINdzdiumAGELBBVV0IQSLLy+Txnkl8CvB3UW5ep3HUUDH6ASdoQBdoiq6RTVURxQZ9Ixe0Zv35L14797HvHXFy2eO0B94nz95N5Mh</latexit><latexit sha1_base64="RdwXG5TrPEjGigIVyRuJ9onccwI=">AAAB9XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtnJbDJkHstMryYs+Q8vHhTx6r9482+cJHvQxIKGoqqb7q4oEdyC7397K6tr6xubha3i9s7u3n7p4LBhdWooq1MttGlFxDLBFasDB8FaiWFERoI1o+HN1G8+MmO5VvcwTlgoSV/xmFMCTnroABtBZnUMkowm3VLZr/gz4GUS5KSMctS6pa9OT9NUMgVUEGvbgZ9AmBEDnAo2KXZSyxJCh6TP2o4qIpkNs9nVE3zqlB6OtXGlAM/U3xMZkdaOZeQ6JYGBXfSm4n9eO4X4Ksy4SlJgis4XxanAoPE0AtzjhlEQY0cINdzdiumAGELBBVV0IQSLLy+Txnkl8CvB3UW5ep3HUUDH6ASdoQBdoiq6RTVURxQZ9Ixe0Zv35L14797HvHXFy2eO0B94nz95N5Mh</latexit><latexit sha1_base64="RdwXG5TrPEjGigIVyRuJ9onccwI=">AAAB9XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04jGCeUCyhtnJbDJkHstMryYs+Q8vHhTx6r9482+cJHvQxIKGoqqb7q4oEdyC7397K6tr6xubha3i9s7u3n7p4LBhdWooq1MttGlFxDLBFasDB8FaiWFERoI1o+HN1G8+MmO5VvcwTlgoSV/xmFMCTnroABtBZnUMkowm3VLZr/gz4GUS5KSMctS6pa9OT9NUMgVUEGvbgZ9AmBEDnAo2KXZSyxJCh6TP2o4qIpkNs9nVE3zqlB6OtXGlAM/U3xMZkdaOZeQ6JYGBXfSm4n9eO4X4Ksy4SlJgis4XxanAoPE0AtzjhlEQY0cINdzdiumAGELBBVV0IQSLLy+Txnkl8CvB3UW5ep3HUUDH6ASdoQBdoiq6RTVURxQZ9Ixe0Zv35L14797HvHXFy2eO0B94nz95N5Mh</latexit>

loss
<latexit sha1_base64="1BAl1McS1UdONCi0Rprd6h2pr2o=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbSbt0kw27E7GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco0hxZXUuluyAxIkUALBUrophpYHErohOPbmd95BG2ESh5wkkIQs2EiIsEZWsnvITxhLpUx03615tbdOegq8QpSIwWa/epXb6B4FkOCXDJjfM9NMciZRsElTCu9zEDK+JgNwbc0YTGYIJ+fPKVnVhnQSGlbCdK5+nsiZ7Exkzi0nTHDkVn2ZuJ/np9hdB3kIkkzhIQvFkWZpKjo7H86EBo4yokljGthb6V8xDTjaFOq2BC85ZdXSfui7rl17/6y1rgp4iiTE3JKzolHrkiD3JEmaRFOFHkmr+TNQefFeXc+Fq0lp5g5Jn/gfP4AFBuRwg==</latexit><latexit sha1_base64="1BAl1McS1UdONCi0Rprd6h2pr2o=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbSbt0kw27E7GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco0hxZXUuluyAxIkUALBUrophpYHErohOPbmd95BG2ESh5wkkIQs2EiIsEZWsnvITxhLpUx03615tbdOegq8QpSIwWa/epXb6B4FkOCXDJjfM9NMciZRsElTCu9zEDK+JgNwbc0YTGYIJ+fPKVnVhnQSGlbCdK5+nsiZ7Exkzi0nTHDkVn2ZuJ/np9hdB3kIkkzhIQvFkWZpKjo7H86EBo4yokljGthb6V8xDTjaFOq2BC85ZdXSfui7rl17/6y1rgp4iiTE3JKzolHrkiD3JEmaRFOFHkmr+TNQefFeXc+Fq0lp5g5Jn/gfP4AFBuRwg==</latexit><latexit sha1_base64="1BAl1McS1UdONCi0Rprd6h2pr2o=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbSbt0kw27E7GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco0hxZXUuluyAxIkUALBUrophpYHErohOPbmd95BG2ESh5wkkIQs2EiIsEZWsnvITxhLpUx03615tbdOegq8QpSIwWa/epXb6B4FkOCXDJjfM9NMciZRsElTCu9zEDK+JgNwbc0YTGYIJ+fPKVnVhnQSGlbCdK5+nsiZ7Exkzi0nTHDkVn2ZuJ/np9hdB3kIkkzhIQvFkWZpKjo7H86EBo4yokljGthb6V8xDTjaFOq2BC85ZdXSfui7rl17/6y1rgp4iiTE3JKzolHrkiD3JEmaRFOFHkmr+TNQefFeXc+Fq0lp5g5Jn/gfP4AFBuRwg==</latexit><latexit sha1_base64="1BAl1McS1UdONCi0Rprd6h2pr2o=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbSbt0kw27E7GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco0hxZXUuluyAxIkUALBUrophpYHErohOPbmd95BG2ESh5wkkIQs2EiIsEZWsnvITxhLpUx03615tbdOegq8QpSIwWa/epXb6B4FkOCXDJjfM9NMciZRsElTCu9zEDK+JgNwbc0YTGYIJ+fPKVnVhnQSGlbCdK5+nsiZ7Exkzi0nTHDkVn2ZuJ/np9hdB3kIkkzhIQvFkWZpKjo7H86EBo4yokljGthb6V8xDTjaFOq2BC85ZdXSfui7rl17/6y1rgp4iiTE3JKzolHrkiD3JEmaRFOFHkmr+TNQefFeXc+Fq0lp5g5Jn/gfP4AFBuRwg==</latexit>

location regularizer
<latexit sha1_base64="VP5MiGqI1ccndf/KjP3ka07LlAk=">AAACBHicbVA9SwNBEN2LXzF+nVqmWQyCVbgTQcugjWUE8wHJEfY2c8mSvQ9258R4pLDxr9hYKGLrj7Dz37hJrtDEBwOP92aYmecnUmh0nG+rsLK6tr5R3Cxtbe/s7tn7B00dp4pDg8cyVm2faZAiggYKlNBOFLDQl9DyR1dTv3UHSos4usVxAl7IBpEIBGdopJ5d7iLcYybjuUAVDFLJlHgANenZFafqzECXiZuTCslR79lf3X7M0xAi5JJp3XGdBL2MKRRcwqTUTTUkjI/YADqGRiwE7WWzJyb02Ch9GsTKVIR0pv6eyFio9Tj0TWfIcKgXvan4n9dJMbjwMhElKULE54uCVFKM6TQR2hcKOMqxIYwrYW6lfMgU42hyK5kQ3MWXl0nztOo6VffmrFK7zOMokjI5IifEJeekRq5JnTQIJ4/kmbySN+vJerHerY95a8HKZw7JH1ifPwf1mPc=</latexit><latexit sha1_base64="VP5MiGqI1ccndf/KjP3ka07LlAk=">AAACBHicbVA9SwNBEN2LXzF+nVqmWQyCVbgTQcugjWUE8wHJEfY2c8mSvQ9258R4pLDxr9hYKGLrj7Dz37hJrtDEBwOP92aYmecnUmh0nG+rsLK6tr5R3Cxtbe/s7tn7B00dp4pDg8cyVm2faZAiggYKlNBOFLDQl9DyR1dTv3UHSos4usVxAl7IBpEIBGdopJ5d7iLcYybjuUAVDFLJlHgANenZFafqzECXiZuTCslR79lf3X7M0xAi5JJp3XGdBL2MKRRcwqTUTTUkjI/YADqGRiwE7WWzJyb02Ch9GsTKVIR0pv6eyFio9Tj0TWfIcKgXvan4n9dJMbjwMhElKULE54uCVFKM6TQR2hcKOMqxIYwrYW6lfMgU42hyK5kQ3MWXl0nztOo6VffmrFK7zOMokjI5IifEJeekRq5JnTQIJ4/kmbySN+vJerHerY95a8HKZw7JH1ifPwf1mPc=</latexit><latexit sha1_base64="VP5MiGqI1ccndf/KjP3ka07LlAk=">AAACBHicbVA9SwNBEN2LXzF+nVqmWQyCVbgTQcugjWUE8wHJEfY2c8mSvQ9258R4pLDxr9hYKGLrj7Dz37hJrtDEBwOP92aYmecnUmh0nG+rsLK6tr5R3Cxtbe/s7tn7B00dp4pDg8cyVm2faZAiggYKlNBOFLDQl9DyR1dTv3UHSos4usVxAl7IBpEIBGdopJ5d7iLcYybjuUAVDFLJlHgANenZFafqzECXiZuTCslR79lf3X7M0xAi5JJp3XGdBL2MKRRcwqTUTTUkjI/YADqGRiwE7WWzJyb02Ch9GsTKVIR0pv6eyFio9Tj0TWfIcKgXvan4n9dJMbjwMhElKULE54uCVFKM6TQR2hcKOMqxIYwrYW6lfMgU42hyK5kQ3MWXl0nztOo6VffmrFK7zOMokjI5IifEJeekRq5JnTQIJ4/kmbySN+vJerHerY95a8HKZw7JH1ifPwf1mPc=</latexit><latexit sha1_base64="VP5MiGqI1ccndf/KjP3ka07LlAk=">AAACBHicbVA9SwNBEN2LXzF+nVqmWQyCVbgTQcugjWUE8wHJEfY2c8mSvQ9258R4pLDxr9hYKGLrj7Dz37hJrtDEBwOP92aYmecnUmh0nG+rsLK6tr5R3Cxtbe/s7tn7B00dp4pDg8cyVm2faZAiggYKlNBOFLDQl9DyR1dTv3UHSos4usVxAl7IBpEIBGdopJ5d7iLcYybjuUAVDFLJlHgANenZFafqzECXiZuTCslR79lf3X7M0xAi5JJp3XGdBL2MKRRcwqTUTTUkjI/YADqGRiwE7WWzJyb02Ch9GsTKVIR0pv6eyFio9Tj0TWfIcKgXvan4n9dJMbjwMhElKULE54uCVFKM6TQR2hcKOMqxIYwrYW6lfMgU42hyK5kQ3MWXl0nztOo6VffmrFK7zOMokjI5IifEJeekRq5JnTQIJ4/kmbySN+vJerHerY95a8HKZw7JH1ifPwf1mPc=</latexit>

Graph Attention Network
<latexit sha1_base64="UkAViDKsrBmmNDQSWJn5840AkvY=">AAACB3icbVDLSgMxFM34rPU16lKQYBFclRkRdFl1oSupYB/QDiWTZtrQzGRI7qhl6M6Nv+LGhSJu/QV3/o2ZdhbaeiBwOOfeJOf4seAaHOfbmptfWFxaLqwUV9fWNzbtre26lomirEalkKrpE80Ej1gNOAjWjBUjoS9Ywx9cZH7jjinNZXQLw5h5IelFPOCUgJE69l4b2AOkl4rEfXwGwKJMx9cM7qUajDp2ySk7Y+BZ4uakhHJUO/ZXuytpEpp7qCBat1wnBi8lCjgVbFRsJ5rFhA5Ij7UMjUjItJeOc4zwgVG6OJDKnAjwWP29kZJQ62Hom8mQQF9Pe5n4n9dKIDj1Uh7FiQlIJw8FicAgcVYK7nLFKIihIYQqbv6KaZ8oQsFUVzQluNORZ0n9qOw6ZffmuFQ5z+sooF20jw6Ri05QBV2hKqohih7RM3pFb9aT9WK9Wx+T0Tkr39lBf2B9/gCX6ZnC</latexit><latexit sha1_base64="UkAViDKsrBmmNDQSWJn5840AkvY=">AAACB3icbVDLSgMxFM34rPU16lKQYBFclRkRdFl1oSupYB/QDiWTZtrQzGRI7qhl6M6Nv+LGhSJu/QV3/o2ZdhbaeiBwOOfeJOf4seAaHOfbmptfWFxaLqwUV9fWNzbtre26lomirEalkKrpE80Ej1gNOAjWjBUjoS9Ywx9cZH7jjinNZXQLw5h5IelFPOCUgJE69l4b2AOkl4rEfXwGwKJMx9cM7qUajDp2ySk7Y+BZ4uakhHJUO/ZXuytpEpp7qCBat1wnBi8lCjgVbFRsJ5rFhA5Ij7UMjUjItJeOc4zwgVG6OJDKnAjwWP29kZJQ62Hom8mQQF9Pe5n4n9dKIDj1Uh7FiQlIJw8FicAgcVYK7nLFKIihIYQqbv6KaZ8oQsFUVzQluNORZ0n9qOw6ZffmuFQ5z+sooF20jw6Ri05QBV2hKqohih7RM3pFb9aT9WK9Wx+T0Tkr39lBf2B9/gCX6ZnC</latexit><latexit sha1_base64="UkAViDKsrBmmNDQSWJn5840AkvY=">AAACB3icbVDLSgMxFM34rPU16lKQYBFclRkRdFl1oSupYB/QDiWTZtrQzGRI7qhl6M6Nv+LGhSJu/QV3/o2ZdhbaeiBwOOfeJOf4seAaHOfbmptfWFxaLqwUV9fWNzbtre26lomirEalkKrpE80Ej1gNOAjWjBUjoS9Ywx9cZH7jjinNZXQLw5h5IelFPOCUgJE69l4b2AOkl4rEfXwGwKJMx9cM7qUajDp2ySk7Y+BZ4uakhHJUO/ZXuytpEpp7qCBat1wnBi8lCjgVbFRsJ5rFhA5Ij7UMjUjItJeOc4zwgVG6OJDKnAjwWP29kZJQ62Hom8mQQF9Pe5n4n9dKIDj1Uh7FiQlIJw8FicAgcVYK7nLFKIihIYQqbv6KaZ8oQsFUVzQluNORZ0n9qOw6ZffmuFQ5z+sooF20jw6Ri05QBV2hKqohih7RM3pFb9aT9WK9Wx+T0Tkr39lBf2B9/gCX6ZnC</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="sG55CNUTrvSrOk4eQQgYkbxKWrY=">AAAB/HicbVC7SgNBFL3rM8aoq60gg0GwCrs2WioWWkkE84BkCbOTSTJkdmeZuauGJZ2Nv2JjoYjfYeffOJuk0MQDFw7nzOOeEyZSGPS8b2dpeWV1bb2wUdwsbW3vuLululGpZrzGlFS6GVLDpYh5DQVK3kw0p1EoeSMcXuZ+455rI1R8h6OEBxHtx6InGEUrddyDNvJHzK40TQbkApHHuU5uOD4oPRx33LJX8SYgi8SfkTLMUO24X+2uYmlk32GSGtPyvQSDjGoUTPJxsZ0anlA2pH3esjSmETdBNskxJkdW6ZKe0nZiJBP1942MRsaMotCejCgOzLyXi/95rRR7Z0Em4iS1Adn0o14qCSqSl0K6QnOGcmQJZVrYXQkbUE0Z2uqKtgR/PvIiqZ9UfK/i33pQgH04hGPw4RTO4RqqUAMGT/ACb/DuPDuvzse0riVn1tse/IHz+QP8RJhQ</latexit><latexit sha1_base64="sG55CNUTrvSrOk4eQQgYkbxKWrY=">AAAB/HicbVC7SgNBFL3rM8aoq60gg0GwCrs2WioWWkkE84BkCbOTSTJkdmeZuauGJZ2Nv2JjoYjfYeffOJuk0MQDFw7nzOOeEyZSGPS8b2dpeWV1bb2wUdwsbW3vuLululGpZrzGlFS6GVLDpYh5DQVK3kw0p1EoeSMcXuZ+455rI1R8h6OEBxHtx6InGEUrddyDNvJHzK40TQbkApHHuU5uOD4oPRx33LJX8SYgi8SfkTLMUO24X+2uYmlk32GSGtPyvQSDjGoUTPJxsZ0anlA2pH3esjSmETdBNskxJkdW6ZKe0nZiJBP1942MRsaMotCejCgOzLyXi/95rRR7Z0Em4iS1Adn0o14qCSqSl0K6QnOGcmQJZVrYXQkbUE0Z2uqKtgR/PvIiqZ9UfK/i33pQgH04hGPw4RTO4RqqUAMGT/ACb/DuPDuvzse0riVn1tse/IHz+QP8RJhQ</latexit><latexit sha1_base64="in2yMCTJ3lNAGkKei5KTEoOGxcs=">AAACB3icbVC7TsMwFHXKq5RXgBEJWVRITFXCAmOBASZUJPqQ2qhyXKe16sSRfQNUUTcWfoWFAYRY+QU2/ganzQAtR7J0dM69ts/xY8E1OM63VVhYXFpeKa6W1tY3Nrfs7Z2GlomirE6lkKrlE80Ej1gdOAjWihUjoS9Y0x9eZH7zjinNZXQLo5h5IelHPOCUgJG69n4H2AOkl4rEA3wGwKJMx9cM7qUajrt22ak4E+B54uakjHLUuvZXpydpEpp7qCBat10nBi8lCjgVbFzqJJrFhA5Jn7UNjUjItJdOcozxoVF6OJDKnAjwRP29kZJQ61Hom8mQwEDPepn4n9dOIDj1Uh7FiQlIpw8FicAgcVYK7nHFKIiRIYQqbv6K6YAoQsFUVzIluLOR50njuOI6FffGKVfP8zqKaA8doCPkohNURVeohuqIokf0jF7Rm/VkvVjv1sd0tGDlO7voD6zPH5apmb4=</latexit><latexit sha1_base64="UkAViDKsrBmmNDQSWJn5840AkvY=">AAACB3icbVDLSgMxFM34rPU16lKQYBFclRkRdFl1oSupYB/QDiWTZtrQzGRI7qhl6M6Nv+LGhSJu/QV3/o2ZdhbaeiBwOOfeJOf4seAaHOfbmptfWFxaLqwUV9fWNzbtre26lomirEalkKrpE80Ej1gNOAjWjBUjoS9Ywx9cZH7jjinNZXQLw5h5IelFPOCUgJE69l4b2AOkl4rEfXwGwKJMx9cM7qUajDp2ySk7Y+BZ4uakhHJUO/ZXuytpEpp7qCBat1wnBi8lCjgVbFRsJ5rFhA5Ij7UMjUjItJeOc4zwgVG6OJDKnAjwWP29kZJQ62Hom8mQQF9Pe5n4n9dKIDj1Uh7FiQlIJw8FicAgcVYK7nLFKIihIYQqbv6KaZ8oQsFUVzQluNORZ0n9qOw6ZffmuFQ5z+sooF20jw6Ri05QBV2hKqohih7RM3pFb9aT9WK9Wx+T0Tkr39lBf2B9/gCX6ZnC</latexit><latexit sha1_base64="UkAViDKsrBmmNDQSWJn5840AkvY=">AAACB3icbVDLSgMxFM34rPU16lKQYBFclRkRdFl1oSupYB/QDiWTZtrQzGRI7qhl6M6Nv+LGhSJu/QV3/o2ZdhbaeiBwOOfeJOf4seAaHOfbmptfWFxaLqwUV9fWNzbtre26lomirEalkKrpE80Ej1gNOAjWjBUjoS9Ywx9cZH7jjinNZXQLw5h5IelFPOCUgJE69l4b2AOkl4rEfXwGwKJMx9cM7qUajDp2ySk7Y+BZ4uakhHJUO/ZXuytpEpp7qCBat1wnBi8lCjgVbFRsJ5rFhA5Ij7UMjUjItJeOc4zwgVG6OJDKnAjwWP29kZJQ62Hom8mQQF9Pe5n4n9dKIDj1Uh7FiQlIJw8FicAgcVYK7nLFKIihIYQqbv6KaZ8oQsFUVzQluNORZ0n9qOw6ZffmuFQ5z+sooF20jw6Ri05QBV2hKqohih7RM3pFb9aT9WK9Wx+T0Tkr39lBf2B9/gCX6ZnC</latexit><latexit sha1_base64="UkAViDKsrBmmNDQSWJn5840AkvY=">AAACB3icbVDLSgMxFM34rPU16lKQYBFclRkRdFl1oSupYB/QDiWTZtrQzGRI7qhl6M6Nv+LGhSJu/QV3/o2ZdhbaeiBwOOfeJOf4seAaHOfbmptfWFxaLqwUV9fWNzbtre26lomirEalkKrpE80Ej1gNOAjWjBUjoS9Ywx9cZH7jjinNZXQLw5h5IelFPOCUgJE69l4b2AOkl4rEfXwGwKJMx9cM7qUajDp2ySk7Y+BZ4uakhHJUO/ZXuytpEpp7qCBat1wnBi8lCjgVbFRsJ5rFhA5Ij7UMjUjItJeOc4zwgVG6OJDKnAjwWP29kZJQ62Hom8mQQF9Pe5n4n9dKIDj1Uh7FiQlIJw8FicAgcVYK7nLFKIihIYQqbv6KaZ8oQsFUVzQluNORZ0n9qOw6ZffmuFQ5z+sooF20jw6Ri05QBV2hKqohih7RM3pFb9aT9WK9Wx+T0Tkr39lBf2B9/gCX6ZnC</latexit><latexit sha1_base64="UkAViDKsrBmmNDQSWJn5840AkvY=">AAACB3icbVDLSgMxFM34rPU16lKQYBFclRkRdFl1oSupYB/QDiWTZtrQzGRI7qhl6M6Nv+LGhSJu/QV3/o2ZdhbaeiBwOOfeJOf4seAaHOfbmptfWFxaLqwUV9fWNzbtre26lomirEalkKrpE80Ej1gNOAjWjBUjoS9Ywx9cZH7jjinNZXQLw5h5IelFPOCUgJE69l4b2AOkl4rEfXwGwKJMx9cM7qUajDp2ySk7Y+BZ4uakhHJUO/ZXuytpEpp7qCBat1wnBi8lCjgVbFRsJ5rFhA5Ij7UMjUjItJeOc4zwgVG6OJDKnAjwWP29kZJQ62Hom8mQQF9Pe5n4n9dKIDj1Uh7FiQlIJw8FicAgcVYK7nLFKIihIYQqbv6KaZ8oQsFUVzQluNORZ0n9qOw6ZffmuFQ5z+sooF20jw6Ri05QBV2hKqohih7RM3pFb9aT9WK9Wx+T0Tkr39lBf2B9/gCX6ZnC</latexit><latexit sha1_base64="UkAViDKsrBmmNDQSWJn5840AkvY=">AAACB3icbVDLSgMxFM34rPU16lKQYBFclRkRdFl1oSupYB/QDiWTZtrQzGRI7qhl6M6Nv+LGhSJu/QV3/o2ZdhbaeiBwOOfeJOf4seAaHOfbmptfWFxaLqwUV9fWNzbtre26lomirEalkKrpE80Ej1gNOAjWjBUjoS9Ywx9cZH7jjinNZXQLw5h5IelFPOCUgJE69l4b2AOkl4rEfXwGwKJMx9cM7qUajDp2ySk7Y+BZ4uakhHJUO/ZXuytpEpp7qCBat1wnBi8lCjgVbFRsJ5rFhA5Ij7UMjUjItJeOc4zwgVG6OJDKnAjwWP29kZJQ62Hom8mQQF9Pe5n4n9dKIDj1Uh7FiQlIJw8FicAgcVYK7nLFKIihIYQqbv6KaZ8oQsFUVzQluNORZ0n9qOw6ZffmuFQ5z+sooF20jw6Ri05QBV2hKqohih7RM3pFb9aT9WK9Wx+T0Tkr39lBf2B9/gCX6ZnC</latexit><latexit sha1_base64="UkAViDKsrBmmNDQSWJn5840AkvY=">AAACB3icbVDLSgMxFM34rPU16lKQYBFclRkRdFl1oSupYB/QDiWTZtrQzGRI7qhl6M6Nv+LGhSJu/QV3/o2ZdhbaeiBwOOfeJOf4seAaHOfbmptfWFxaLqwUV9fWNzbtre26lomirEalkKrpE80Ej1gNOAjWjBUjoS9Ywx9cZH7jjinNZXQLw5h5IelFPOCUgJE69l4b2AOkl4rEfXwGwKJMx9cM7qUajDp2ySk7Y+BZ4uakhHJUO/ZXuytpEpp7qCBat1wnBi8lCjgVbFRsJ5rFhA5Ij7UMjUjItJeOc4zwgVG6OJDKnAjwWP29kZJQ62Hom8mQQF9Pe5n4n9dKIDj1Uh7FiQlIJw8FicAgcVYK7nLFKIihIYQqbv6KaZ8oQsFUVzQluNORZ0n9qOw6ZffmuFQ5z+sooF20jw6Ri05QBV2hKqohih7RM3pFb9aT9WK9Wx+T0Tkr39lBf2B9/gCX6ZnC</latexit>

Language Attention Network
<latexit sha1_base64="tJ+o4Fx+I9+tZFADTYWjdQQFy3I=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmKkFIMBZYGBAqEn1IbVQ5rtNadZzIvgGqqDMLv8LCAEKsfAEbf4PTZoCWI1k6Ouc+fI8fC67Bcb6tufmFxaXlwkpxdW19Y9Pe2q7rKFGU1WgkItX0iWaCS1YDDoI1Y8VI6AvW8AcXmd+4Y0rzSN7CMGZeSHqSB5wSMFLH3msDe4D0isheQnoMnwEwmVn4msF9pAajjl1yys4YeJa4OSmhHNWO/dXuRjQJzRwqiNYt14nBS4kCTgUbFduJZjGhA7OuZagkIdNeOj5lhA+M0sVBpMyTgMfq746UhFoPQ99UhgT6etrLxP+8VgLBqZdyGSfmQDpZFCQCQ4SzXHCXK0ZBDA0hVHHzV0z7RBEKJr2iCcGdPnmW1I/KrlN2b45LlfM8jgLaRfvoELnoBFXQJaqiGqLoET2jV/RmPVkv1rv1MSmds/KeHfQH1ucP/RabEg==</latexit><latexit sha1_base64="tJ+o4Fx+I9+tZFADTYWjdQQFy3I=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmKkFIMBZYGBAqEn1IbVQ5rtNadZzIvgGqqDMLv8LCAEKsfAEbf4PTZoCWI1k6Ouc+fI8fC67Bcb6tufmFxaXlwkpxdW19Y9Pe2q7rKFGU1WgkItX0iWaCS1YDDoI1Y8VI6AvW8AcXmd+4Y0rzSN7CMGZeSHqSB5wSMFLH3msDe4D0isheQnoMnwEwmVn4msF9pAajjl1yys4YeJa4OSmhHNWO/dXuRjQJzRwqiNYt14nBS4kCTgUbFduJZjGhA7OuZagkIdNeOj5lhA+M0sVBpMyTgMfq746UhFoPQ99UhgT6etrLxP+8VgLBqZdyGSfmQDpZFCQCQ4SzXHCXK0ZBDA0hVHHzV0z7RBEKJr2iCcGdPnmW1I/KrlN2b45LlfM8jgLaRfvoELnoBFXQJaqiGqLoET2jV/RmPVkv1rv1MSmds/KeHfQH1ucP/RabEg==</latexit><latexit sha1_base64="tJ+o4Fx+I9+tZFADTYWjdQQFy3I=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmKkFIMBZYGBAqEn1IbVQ5rtNadZzIvgGqqDMLv8LCAEKsfAEbf4PTZoCWI1k6Ouc+fI8fC67Bcb6tufmFxaXlwkpxdW19Y9Pe2q7rKFGU1WgkItX0iWaCS1YDDoI1Y8VI6AvW8AcXmd+4Y0rzSN7CMGZeSHqSB5wSMFLH3msDe4D0isheQnoMnwEwmVn4msF9pAajjl1yys4YeJa4OSmhHNWO/dXuRjQJzRwqiNYt14nBS4kCTgUbFduJZjGhA7OuZagkIdNeOj5lhA+M0sVBpMyTgMfq746UhFoPQ99UhgT6etrLxP+8VgLBqZdyGSfmQDpZFCQCQ4SzXHCXK0ZBDA0hVHHzV0z7RBEKJr2iCcGdPnmW1I/KrlN2b45LlfM8jgLaRfvoELnoBFXQJaqiGqLoET2jV/RmPVkv1rv1MSmds/KeHfQH1ucP/RabEg==</latexit><latexit sha1_base64="tJ+o4Fx+I9+tZFADTYWjdQQFy3I=">AAACCnicbVC7TsMwFHV4lvIKMLIYKiSmKkFIMBZYGBAqEn1IbVQ5rtNadZzIvgGqqDMLv8LCAEKsfAEbf4PTZoCWI1k6Ouc+fI8fC67Bcb6tufmFxaXlwkpxdW19Y9Pe2q7rKFGU1WgkItX0iWaCS1YDDoI1Y8VI6AvW8AcXmd+4Y0rzSN7CMGZeSHqSB5wSMFLH3msDe4D0isheQnoMnwEwmVn4msF9pAajjl1yys4YeJa4OSmhHNWO/dXuRjQJzRwqiNYt14nBS4kCTgUbFduJZjGhA7OuZagkIdNeOj5lhA+M0sVBpMyTgMfq746UhFoPQ99UhgT6etrLxP+8VgLBqZdyGSfmQDpZFCQCQ4SzXHCXK0ZBDA0hVHHzV0z7RBEKJr2iCcGdPnmW1I/KrlN2b45LlfM8jgLaRfvoELnoBFXQJaqiGqLoET2jV/RmPVkv1rv1MSmds/KeHfQH1ucP/RabEg==</latexit>

Hybrid Attention
<latexit sha1_base64="fHQ1CPbKSROxSdYrOUWcucasogc=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiy6qbLCvYBbSiTyaQdOnkwcyOGkI2/4saFIm79DHf+jZM2C209MHA4517unOPGgiuwrG+jsrK6tr5R3axtbe/s7pn7B10VJZKyDo1EJPsuUUzwkHWAg2D9WDISuIL13Olt4fcemFQ8Cu8hjZkTkHHIfU4JaGlkHg2BPULWSl3JPXwNwMLCyEdm3WpYM+BlYpekjkq0R+bX0ItoEuh9KohSA9uKwcmIBE4Fy2vDRLGY0CkZs4GmIQmYcrJZgByfasXDfiT1CwHP1N8bGQmUSgNXTwYEJmrRK8T/vEEC/pWT8TBOdDA6P+QnAkOEizawxyWjIFJNCJVc/xXTCZGEgu6spkuwFyMvk+55w7Ya9t1FvXlT1lFFx+gEnSEbXaImaqE26iCKcvSMXtGb8WS8GO/Gx3y0YpQ7h+gPjM8fW+6W4g==</latexit><latexit sha1_base64="fHQ1CPbKSROxSdYrOUWcucasogc=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiy6qbLCvYBbSiTyaQdOnkwcyOGkI2/4saFIm79DHf+jZM2C209MHA4517unOPGgiuwrG+jsrK6tr5R3axtbe/s7pn7B10VJZKyDo1EJPsuUUzwkHWAg2D9WDISuIL13Olt4fcemFQ8Cu8hjZkTkHHIfU4JaGlkHg2BPULWSl3JPXwNwMLCyEdm3WpYM+BlYpekjkq0R+bX0ItoEuh9KohSA9uKwcmIBE4Fy2vDRLGY0CkZs4GmIQmYcrJZgByfasXDfiT1CwHP1N8bGQmUSgNXTwYEJmrRK8T/vEEC/pWT8TBOdDA6P+QnAkOEizawxyWjIFJNCJVc/xXTCZGEgu6spkuwFyMvk+55w7Ya9t1FvXlT1lFFx+gEnSEbXaImaqE26iCKcvSMXtGb8WS8GO/Gx3y0YpQ7h+gPjM8fW+6W4g==</latexit><latexit sha1_base64="fHQ1CPbKSROxSdYrOUWcucasogc=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiy6qbLCvYBbSiTyaQdOnkwcyOGkI2/4saFIm79DHf+jZM2C209MHA4517unOPGgiuwrG+jsrK6tr5R3axtbe/s7pn7B10VJZKyDo1EJPsuUUzwkHWAg2D9WDISuIL13Olt4fcemFQ8Cu8hjZkTkHHIfU4JaGlkHg2BPULWSl3JPXwNwMLCyEdm3WpYM+BlYpekjkq0R+bX0ItoEuh9KohSA9uKwcmIBE4Fy2vDRLGY0CkZs4GmIQmYcrJZgByfasXDfiT1CwHP1N8bGQmUSgNXTwYEJmrRK8T/vEEC/pWT8TBOdDA6P+QnAkOEizawxyWjIFJNCJVc/xXTCZGEgu6spkuwFyMvk+55w7Ya9t1FvXlT1lFFx+gEnSEbXaImaqE26iCKcvSMXtGb8WS8GO/Gx3y0YpQ7h+gPjM8fW+6W4g==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="ywTv53sF33i/a+8MYdBhD7ft8Vk=">AAAB9XicbVC7SgNBFL0bXzFGXW0sbAaDYBV2bbRUbFJGMA9IljA7O5sMmX0wc1cMyzb+io2FIv6KnX/jbJJCEw9cOJxzLzPn+KkUGh3n26psbG5t71R3a3v1/YND+6je1UmmGO+wRCaq71PNpYh5BwVK3k8Vp5Evec+f3pV+75ErLZL4AWcp9yI6jkUoGEUjjeyTIfInzFszX4mA3CLyuDSKkd1wms4cZJ24S9KAJdoj+2sYJCyLzD2TVOuB66To5VShYJIXtWGmeUrZlI75wNCYRlx7+TxAQc6NEpAwUWZiJHP190VOI61nkW82I4oTveqV4n/eIMPw2stFnGYmGFs8FGaSYELKNkggFGcoZ4ZQpoT5K2ETqihD01nNlOCuRl4n3cum6zTdeweqcApncAEuXMENtKANHWBQwAu8wbv1bL1aH4u6Ktayt2P4A+vzB96nlXc=</latexit><latexit sha1_base64="ywTv53sF33i/a+8MYdBhD7ft8Vk=">AAAB9XicbVC7SgNBFL0bXzFGXW0sbAaDYBV2bbRUbFJGMA9IljA7O5sMmX0wc1cMyzb+io2FIv6KnX/jbJJCEw9cOJxzLzPn+KkUGh3n26psbG5t71R3a3v1/YND+6je1UmmGO+wRCaq71PNpYh5BwVK3k8Vp5Evec+f3pV+75ErLZL4AWcp9yI6jkUoGEUjjeyTIfInzFszX4mA3CLyuDSKkd1wms4cZJ24S9KAJdoj+2sYJCyLzD2TVOuB66To5VShYJIXtWGmeUrZlI75wNCYRlx7+TxAQc6NEpAwUWZiJHP190VOI61nkW82I4oTveqV4n/eIMPw2stFnGYmGFs8FGaSYELKNkggFGcoZ4ZQpoT5K2ETqihD01nNlOCuRl4n3cum6zTdeweqcApncAEuXMENtKANHWBQwAu8wbv1bL1aH4u6Ktayt2P4A+vzB96nlXc=</latexit><latexit sha1_base64="Nc8hiPI7iM7cEaBK22xXtekTtdI=">AAACAHicbVC7SgNBFL3rM8bXqoWFzWAQrMKujZZRm5QRzAOSJczOTpIhsw9m7ophSeOv2FgoYutn2Pk3ziZbaOKBgcM593LnHD+RQqPjfFsrq2vrG5ulrfL2zu7evn1w2NJxqhhvsljGquNTzaWIeBMFSt5JFKehL3nbH9/mfvuBKy3i6B4nCfdCOozEQDCKRurbxz3kj5jVJ74SAblG5FFuTPt2xak6M5Bl4hakAgUaffurF8QsDc0+k1Trrusk6GVUoWCST8u9VPOEsjEd8q6hEQ259rJZgCk5M0pABrEyL0IyU39vZDTUehL6ZjKkONKLXi7+53VTHFx5mYiS1ARj80ODVBKMSd4GCYTiDOXEEMqUMH8lbEQVZWg6K5sS3MXIy6R1UXWdqnvnVGo3RR0lOIFTOAcXLqEGdWhAExhM4Rle4c16sl6sd+tjPrpiFTtH8AfW5w9arpbe</latexit><latexit sha1_base64="fHQ1CPbKSROxSdYrOUWcucasogc=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiy6qbLCvYBbSiTyaQdOnkwcyOGkI2/4saFIm79DHf+jZM2C209MHA4517unOPGgiuwrG+jsrK6tr5R3axtbe/s7pn7B10VJZKyDo1EJPsuUUzwkHWAg2D9WDISuIL13Olt4fcemFQ8Cu8hjZkTkHHIfU4JaGlkHg2BPULWSl3JPXwNwMLCyEdm3WpYM+BlYpekjkq0R+bX0ItoEuh9KohSA9uKwcmIBE4Fy2vDRLGY0CkZs4GmIQmYcrJZgByfasXDfiT1CwHP1N8bGQmUSgNXTwYEJmrRK8T/vEEC/pWT8TBOdDA6P+QnAkOEizawxyWjIFJNCJVc/xXTCZGEgu6spkuwFyMvk+55w7Ya9t1FvXlT1lFFx+gEnSEbXaImaqE26iCKcvSMXtGb8WS8GO/Gx3y0YpQ7h+gPjM8fW+6W4g==</latexit><latexit sha1_base64="fHQ1CPbKSROxSdYrOUWcucasogc=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiy6qbLCvYBbSiTyaQdOnkwcyOGkI2/4saFIm79DHf+jZM2C209MHA4517unOPGgiuwrG+jsrK6tr5R3axtbe/s7pn7B10VJZKyDo1EJPsuUUzwkHWAg2D9WDISuIL13Olt4fcemFQ8Cu8hjZkTkHHIfU4JaGlkHg2BPULWSl3JPXwNwMLCyEdm3WpYM+BlYpekjkq0R+bX0ItoEuh9KohSA9uKwcmIBE4Fy2vDRLGY0CkZs4GmIQmYcrJZgByfasXDfiT1CwHP1N8bGQmUSgNXTwYEJmrRK8T/vEEC/pWT8TBOdDA6P+QnAkOEizawxyWjIFJNCJVc/xXTCZGEgu6spkuwFyMvk+55w7Ya9t1FvXlT1lFFx+gEnSEbXaImaqE26iCKcvSMXtGb8WS8GO/Gx3y0YpQ7h+gPjM8fW+6W4g==</latexit><latexit sha1_base64="fHQ1CPbKSROxSdYrOUWcucasogc=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiy6qbLCvYBbSiTyaQdOnkwcyOGkI2/4saFIm79DHf+jZM2C209MHA4517unOPGgiuwrG+jsrK6tr5R3axtbe/s7pn7B10VJZKyDo1EJPsuUUzwkHWAg2D9WDISuIL13Olt4fcemFQ8Cu8hjZkTkHHIfU4JaGlkHg2BPULWSl3JPXwNwMLCyEdm3WpYM+BlYpekjkq0R+bX0ItoEuh9KohSA9uKwcmIBE4Fy2vDRLGY0CkZs4GmIQmYcrJZgByfasXDfiT1CwHP1N8bGQmUSgNXTwYEJmrRK8T/vEEC/pWT8TBOdDA6P+QnAkOEizawxyWjIFJNCJVc/xXTCZGEgu6spkuwFyMvk+55w7Ya9t1FvXlT1lFFx+gEnSEbXaImaqE26iCKcvSMXtGb8WS8GO/Gx3y0YpQ7h+gPjM8fW+6W4g==</latexit><latexit sha1_base64="fHQ1CPbKSROxSdYrOUWcucasogc=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiy6qbLCvYBbSiTyaQdOnkwcyOGkI2/4saFIm79DHf+jZM2C209MHA4517unOPGgiuwrG+jsrK6tr5R3axtbe/s7pn7B10VJZKyDo1EJPsuUUzwkHWAg2D9WDISuIL13Olt4fcemFQ8Cu8hjZkTkHHIfU4JaGlkHg2BPULWSl3JPXwNwMLCyEdm3WpYM+BlYpekjkq0R+bX0ItoEuh9KohSA9uKwcmIBE4Fy2vDRLGY0CkZs4GmIQmYcrJZgByfasXDfiT1CwHP1N8bGQmUSgNXTwYEJmrRK8T/vEEC/pWT8TBOdDA6P+QnAkOEizawxyWjIFJNCJVc/xXTCZGEgu6spkuwFyMvk+55w7Ya9t1FvXlT1lFFx+gEnSEbXaImaqE26iCKcvSMXtGb8WS8GO/Gx3y0YpQ7h+gPjM8fW+6W4g==</latexit><latexit sha1_base64="fHQ1CPbKSROxSdYrOUWcucasogc=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiy6qbLCvYBbSiTyaQdOnkwcyOGkI2/4saFIm79DHf+jZM2C209MHA4517unOPGgiuwrG+jsrK6tr5R3axtbe/s7pn7B10VJZKyDo1EJPsuUUzwkHWAg2D9WDISuIL13Olt4fcemFQ8Cu8hjZkTkHHIfU4JaGlkHg2BPULWSl3JPXwNwMLCyEdm3WpYM+BlYpekjkq0R+bX0ItoEuh9KohSA9uKwcmIBE4Fy2vDRLGY0CkZs4GmIQmYcrJZgByfasXDfiT1CwHP1N8bGQmUSgNXTwYEJmrRK8T/vEEC/pWT8TBOdDA6P+QnAkOEizawxyWjIFJNCJVc/xXTCZGEgu6spkuwFyMvk+55w7Ya9t1FvXlT1lFFx+gEnSEbXaImaqE26iCKcvSMXtGb8WS8GO/Gx3y0YpQ7h+gPjM8fW+6W4g==</latexit><latexit sha1_base64="fHQ1CPbKSROxSdYrOUWcucasogc=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokIuiy6qbLCvYBbSiTyaQdOnkwcyOGkI2/4saFIm79DHf+jZM2C209MHA4517unOPGgiuwrG+jsrK6tr5R3axtbe/s7pn7B10VJZKyDo1EJPsuUUzwkHWAg2D9WDISuIL13Olt4fcemFQ8Cu8hjZkTkHHIfU4JaGlkHg2BPULWSl3JPXwNwMLCyEdm3WpYM+BlYpekjkq0R+bX0ItoEuh9KohSA9uKwcmIBE4Fy2vDRLGY0CkZs4GmIQmYcrJZgByfasXDfiT1CwHP1N8bGQmUSgNXTwYEJmrRK8T/vEEC/pWT8TBOdDA6P+QnAkOEizawxyWjIFJNCJVc/xXTCZGEgu6spkuwFyMvk+55w7Ya9t1FvXlT1lFFx+gEnSEbXaImaqE26iCKcvSMXtGb8WS8GO/Gx3y0YpQ7h+gPjM8fW+6W4g==</latexit>

x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

x2
<latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit>

x3
<latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit>

x4
<latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit>

↵12
<latexit sha1_base64="BUqGKqtKl+lss8oPbbzXbB7KuW4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSRF0GPRi8cK9gPSUDbbTbt0sxt2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZelApu0PO+ndLG5tb2Tnm3srd/cHhUPT7pGJVpytpUCaV7ETFMcMnayFGwXqoZSSLButHkbu53n5g2XMlHnKYsTMhI8phTglYK+kSkYzLI/cZsUK15dW8Bd534BalBgdag+tUfKpolTCIVxJjA91IMc6KRU8FmlX5mWErohIxYYKkkCTNhvjh55l5YZejGStuS6C7U3xM5SYyZJpHtTAiOzao3F//zggzjmzDnMs2QSbpcFGfCReXO/3eHXDOKYmoJoZrbW106JppQtClVbAj+6svrpNOo+17df7iqNW+LOMpwBudwCT5cQxPuoQVtoKDgGV7hzUHnxXl3PpatJaeYOYU/cD5/APG7kQQ=</latexit><latexit sha1_base64="BUqGKqtKl+lss8oPbbzXbB7KuW4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSRF0GPRi8cK9gPSUDbbTbt0sxt2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZelApu0PO+ndLG5tb2Tnm3srd/cHhUPT7pGJVpytpUCaV7ETFMcMnayFGwXqoZSSLButHkbu53n5g2XMlHnKYsTMhI8phTglYK+kSkYzLI/cZsUK15dW8Bd534BalBgdag+tUfKpolTCIVxJjA91IMc6KRU8FmlX5mWErohIxYYKkkCTNhvjh55l5YZejGStuS6C7U3xM5SYyZJpHtTAiOzao3F//zggzjmzDnMs2QSbpcFGfCReXO/3eHXDOKYmoJoZrbW106JppQtClVbAj+6svrpNOo+17df7iqNW+LOMpwBudwCT5cQxPuoQVtoKDgGV7hzUHnxXl3PpatJaeYOYU/cD5/APG7kQQ=</latexit><latexit sha1_base64="BUqGKqtKl+lss8oPbbzXbB7KuW4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSRF0GPRi8cK9gPSUDbbTbt0sxt2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZelApu0PO+ndLG5tb2Tnm3srd/cHhUPT7pGJVpytpUCaV7ETFMcMnayFGwXqoZSSLButHkbu53n5g2XMlHnKYsTMhI8phTglYK+kSkYzLI/cZsUK15dW8Bd534BalBgdag+tUfKpolTCIVxJjA91IMc6KRU8FmlX5mWErohIxYYKkkCTNhvjh55l5YZejGStuS6C7U3xM5SYyZJpHtTAiOzao3F//zggzjmzDnMs2QSbpcFGfCReXO/3eHXDOKYmoJoZrbW106JppQtClVbAj+6svrpNOo+17df7iqNW+LOMpwBudwCT5cQxPuoQVtoKDgGV7hzUHnxXl3PpatJaeYOYU/cD5/APG7kQQ=</latexit><latexit sha1_base64="BUqGKqtKl+lss8oPbbzXbB7KuW4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSRF0GPRi8cK9gPSUDbbTbt0sxt2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZelApu0PO+ndLG5tb2Tnm3srd/cHhUPT7pGJVpytpUCaV7ETFMcMnayFGwXqoZSSLButHkbu53n5g2XMlHnKYsTMhI8phTglYK+kSkYzLI/cZsUK15dW8Bd534BalBgdag+tUfKpolTCIVxJjA91IMc6KRU8FmlX5mWErohIxYYKkkCTNhvjh55l5YZejGStuS6C7U3xM5SYyZJpHtTAiOzao3F//zggzjmzDnMs2QSbpcFGfCReXO/3eHXDOKYmoJoZrbW106JppQtClVbAj+6svrpNOo+17df7iqNW+LOMpwBudwCT5cQxPuoQVtoKDgGV7hzUHnxXl3PpatJaeYOYU/cD5/APG7kQQ=</latexit>

↵13
<latexit sha1_base64="/7azgbBnBhVS85N7pg9iaB8wFLI=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQq6LHoxWMF+wFpKJvtpl262Q27E6GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmltfWNzq7xd2dnd2z+oHh61jco0ZS2qhNLdiBgmuGQt5ChYN9WMJJFgnWh8N/M7T0wbruQjTlIWJmQoecwpQSsFPSLSEenn/uW0X615dW8Od5X4BalBgWa/+tUbKJolTCIVxJjA91IMc6KRU8GmlV5mWEromAxZYKkkCTNhPj956p5ZZeDGStuS6M7V3xM5SYyZJJHtTAiOzLI3E//zggzjmzDnMs2QSbpYFGfCReXO/ncHXDOKYmIJoZrbW106IppQtClVbAj+8surpH1R9726/3BVa9wWcZThBE7hHHy4hgbcQxNaQEHBM7zCm4POi/PufCxaS04xcwx/4Hz+APNAkQU=</latexit><latexit sha1_base64="/7azgbBnBhVS85N7pg9iaB8wFLI=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQq6LHoxWMF+wFpKJvtpl262Q27E6GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmltfWNzq7xd2dnd2z+oHh61jco0ZS2qhNLdiBgmuGQt5ChYN9WMJJFgnWh8N/M7T0wbruQjTlIWJmQoecwpQSsFPSLSEenn/uW0X615dW8Od5X4BalBgWa/+tUbKJolTCIVxJjA91IMc6KRU8GmlV5mWEromAxZYKkkCTNhPj956p5ZZeDGStuS6M7V3xM5SYyZJJHtTAiOzLI3E//zggzjmzDnMs2QSbpYFGfCReXO/ncHXDOKYmIJoZrbW106IppQtClVbAj+8surpH1R9726/3BVa9wWcZThBE7hHHy4hgbcQxNaQEHBM7zCm4POi/PufCxaS04xcwx/4Hz+APNAkQU=</latexit><latexit sha1_base64="/7azgbBnBhVS85N7pg9iaB8wFLI=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQq6LHoxWMF+wFpKJvtpl262Q27E6GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmltfWNzq7xd2dnd2z+oHh61jco0ZS2qhNLdiBgmuGQt5ChYN9WMJJFgnWh8N/M7T0wbruQjTlIWJmQoecwpQSsFPSLSEenn/uW0X615dW8Od5X4BalBgWa/+tUbKJolTCIVxJjA91IMc6KRU8GmlV5mWEromAxZYKkkCTNhPj956p5ZZeDGStuS6M7V3xM5SYyZJJHtTAiOzLI3E//zggzjmzDnMs2QSbpYFGfCReXO/ncHXDOKYmIJoZrbW106IppQtClVbAj+8surpH1R9726/3BVa9wWcZThBE7hHHy4hgbcQxNaQEHBM7zCm4POi/PufCxaS04xcwx/4Hz+APNAkQU=</latexit><latexit sha1_base64="/7azgbBnBhVS85N7pg9iaB8wFLI=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQq6LHoxWMF+wFpKJvtpl262Q27E6GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvSgU36HnfTmltfWNzq7xd2dnd2z+oHh61jco0ZS2qhNLdiBgmuGQt5ChYN9WMJJFgnWh8N/M7T0wbruQjTlIWJmQoecwpQSsFPSLSEenn/uW0X615dW8Od5X4BalBgWa/+tUbKJolTCIVxJjA91IMc6KRU8GmlV5mWEromAxZYKkkCTNhPj956p5ZZeDGStuS6M7V3xM5SYyZJJHtTAiOzLI3E//zggzjmzDnMs2QSbpYFGfCReXO/ncHXDOKYmIJoZrbW106IppQtClVbAj+8surpH1R9726/3BVa9wWcZThBE7hHHy4hgbcQxNaQEHBM7zCm4POi/PufCxaS04xcwx/4Hz+APNAkQU=</latexit>

↵11
<latexit sha1_base64="Wnt2CZuqUF49iOSHUdBdjklrDmg=">AAAB8nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5F0DJoYxnBxEByhL3NXrJk7/bYnRPCkZ9hY6GIrb/Gzn/jJrlCEx8MPN6bYWZemCpp0fe/vdLa+sbmVnm7srO7t39QPTxqW50ZLlpcK206IbNCyUS0UKISndQIFodKPIbj25n/+CSMlTp5wEkqgpgNExlJztBJ3R5T6Yj1c0qn/WrNr/tzkFVCC1KDAs1+9as30DyLRYJcMWu71E8xyJlByZWYVnqZFSnjYzYUXUcTFgsb5POTp+TMKQMSaeMqQTJXf0/kLLZ2EoeuM2Y4ssveTPzP62YYXQe5TNIMRcIXi6JMEdRk9j8ZSCM4qokjjBvpbiV8xAzj6FKquBDo8surpH1Rp36d3l/WGjdFHGU4gVM4BwpX0IA7aEILOGh4hld489B78d69j0VryStmjuEPvM8f8DaRAw==</latexit><latexit sha1_base64="Wnt2CZuqUF49iOSHUdBdjklrDmg=">AAAB8nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5F0DJoYxnBxEByhL3NXrJk7/bYnRPCkZ9hY6GIrb/Gzn/jJrlCEx8MPN6bYWZemCpp0fe/vdLa+sbmVnm7srO7t39QPTxqW50ZLlpcK206IbNCyUS0UKISndQIFodKPIbj25n/+CSMlTp5wEkqgpgNExlJztBJ3R5T6Yj1c0qn/WrNr/tzkFVCC1KDAs1+9as30DyLRYJcMWu71E8xyJlByZWYVnqZFSnjYzYUXUcTFgsb5POTp+TMKQMSaeMqQTJXf0/kLLZ2EoeuM2Y4ssveTPzP62YYXQe5TNIMRcIXi6JMEdRk9j8ZSCM4qokjjBvpbiV8xAzj6FKquBDo8surpH1Rp36d3l/WGjdFHGU4gVM4BwpX0IA7aEILOGh4hld489B78d69j0VryStmjuEPvM8f8DaRAw==</latexit><latexit sha1_base64="Wnt2CZuqUF49iOSHUdBdjklrDmg=">AAAB8nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5F0DJoYxnBxEByhL3NXrJk7/bYnRPCkZ9hY6GIrb/Gzn/jJrlCEx8MPN6bYWZemCpp0fe/vdLa+sbmVnm7srO7t39QPTxqW50ZLlpcK206IbNCyUS0UKISndQIFodKPIbj25n/+CSMlTp5wEkqgpgNExlJztBJ3R5T6Yj1c0qn/WrNr/tzkFVCC1KDAs1+9as30DyLRYJcMWu71E8xyJlByZWYVnqZFSnjYzYUXUcTFgsb5POTp+TMKQMSaeMqQTJXf0/kLLZ2EoeuM2Y4ssveTPzP62YYXQe5TNIMRcIXi6JMEdRk9j8ZSCM4qokjjBvpbiV8xAzj6FKquBDo8surpH1Rp36d3l/WGjdFHGU4gVM4BwpX0IA7aEILOGh4hld489B78d69j0VryStmjuEPvM8f8DaRAw==</latexit><latexit sha1_base64="Wnt2CZuqUF49iOSHUdBdjklrDmg=">AAAB8nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5F0DJoYxnBxEByhL3NXrJk7/bYnRPCkZ9hY6GIrb/Gzn/jJrlCEx8MPN6bYWZemCpp0fe/vdLa+sbmVnm7srO7t39QPTxqW50ZLlpcK206IbNCyUS0UKISndQIFodKPIbj25n/+CSMlTp5wEkqgpgNExlJztBJ3R5T6Yj1c0qn/WrNr/tzkFVCC1KDAs1+9as30DyLRYJcMWu71E8xyJlByZWYVnqZFSnjYzYUXUcTFgsb5POTp+TMKQMSaeMqQTJXf0/kLLZ2EoeuM2Y4ssveTPzP62YYXQe5TNIMRcIXi6JMEdRk9j8ZSCM4qokjjBvpbiV8xAzj6FKquBDo8surpH1Rp36d3l/WGjdFHGU4gVM4BwpX0IA7aEILOGh4hld489B78d69j0VryStmjuEPvM8f8DaRAw==</latexit>

↵14
<latexit sha1_base64="P7gHn6CJBAAnjr8CFgl5tAM1tGY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi8cK9gPSUDbbTbt0sxt2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZelApu0PO+ndLG5tb2Tnm3srd/cHhUPT7pGJVpytpUCaV7ETFMcMnayFGwXqoZSSLButHkbu53n5g2XMlHnKYsTMhI8phTglYK+kSkYzLI/cZsUK15dW8Bd534BalBgdag+tUfKpolTCIVxJjA91IMc6KRU8FmlX5mWErohIxYYKkkCTNhvjh55l5YZejGStuS6C7U3xM5SYyZJpHtTAiOzao3F//zggzjmzDnMs2QSbpcFGfCReXO/3eHXDOKYmoJoZrbW106JppQtClVbAj+6svrpHNV9726/9CoNW+LOMpwBudwCT5cQxPuoQVtoKDgGV7hzUHnxXl3PpatJaeYOYU/cD5/APTFkQY=</latexit><latexit sha1_base64="P7gHn6CJBAAnjr8CFgl5tAM1tGY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi8cK9gPSUDbbTbt0sxt2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZelApu0PO+ndLG5tb2Tnm3srd/cHhUPT7pGJVpytpUCaV7ETFMcMnayFGwXqoZSSLButHkbu53n5g2XMlHnKYsTMhI8phTglYK+kSkYzLI/cZsUK15dW8Bd534BalBgdag+tUfKpolTCIVxJjA91IMc6KRU8FmlX5mWErohIxYYKkkCTNhvjh55l5YZejGStuS6C7U3xM5SYyZJpHtTAiOzao3F//zggzjmzDnMs2QSbpcFGfCReXO/3eHXDOKYmoJoZrbW106JppQtClVbAj+6svrpHNV9726/9CoNW+LOMpwBudwCT5cQxPuoQVtoKDgGV7hzUHnxXl3PpatJaeYOYU/cD5/APTFkQY=</latexit><latexit sha1_base64="P7gHn6CJBAAnjr8CFgl5tAM1tGY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi8cK9gPSUDbbTbt0sxt2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZelApu0PO+ndLG5tb2Tnm3srd/cHhUPT7pGJVpytpUCaV7ETFMcMnayFGwXqoZSSLButHkbu53n5g2XMlHnKYsTMhI8phTglYK+kSkYzLI/cZsUK15dW8Bd534BalBgdag+tUfKpolTCIVxJjA91IMc6KRU8FmlX5mWErohIxYYKkkCTNhvjh55l5YZejGStuS6C7U3xM5SYyZJpHtTAiOzao3F//zggzjmzDnMs2QSbpcFGfCReXO/3eHXDOKYmoJoZrbW106JppQtClVbAj+6svrpHNV9726/9CoNW+LOMpwBudwCT5cQxPuoQVtoKDgGV7hzUHnxXl3PpatJaeYOYU/cD5/APTFkQY=</latexit><latexit sha1_base64="P7gHn6CJBAAnjr8CFgl5tAM1tGY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0GPRi8cK9gPSUDbbTbt0sxt2J0IJ/RlePCji1V/jzX/jts1BWx8MPN6bYWZelApu0PO+ndLG5tb2Tnm3srd/cHhUPT7pGJVpytpUCaV7ETFMcMnayFGwXqoZSSLButHkbu53n5g2XMlHnKYsTMhI8phTglYK+kSkYzLI/cZsUK15dW8Bd534BalBgdag+tUfKpolTCIVxJjA91IMc6KRU8FmlX5mWErohIxYYKkkCTNhvjh55l5YZejGStuS6C7U3xM5SYyZJpHtTAiOzao3F//zggzjmzDnMs2QSbpcFGfCReXO/3eHXDOKYmoJoZrbW106JppQtClVbAj+6svrpHNV9726/9CoNW+LOMpwBudwCT5cQxPuoQVtoKDgGV7hzUHnxXl3PpatJaeYOYU/cD5/APTFkQY=</latexit>

↵v
<latexit sha1_base64="vL2217OcUUeGssLCorXxBVj2ajA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae2oUy2m3bpZhN2N4US+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUUdaksYhVJ0DNBJesabgRrJMohlEgWDsY38399oQpzWP5aKYJ8yMcSh5yisZKTz0UyQj72WTWL1fcqrsAWSdeTiqQo9Evf/UGMU0jJg0VqHXXcxPjZ6gMp4LNSr1UswTpGIesa6nEiGk/W1w8IxdWGZAwVrakIQv190SGkdbTKLCdEZqRXvXm4n9eNzXhjZ9xmaSGSbpcFKaCmJjM3ycDrhg1YmoJUsXtrYSOUCE1NqSSDcFbfXmdtK6qnlv1Hq4r9ds8jiKcwTlcggc1qMM9NKAJFCQ8wyu8Odp5cd6dj2VrwclnTuEPnM8f5jeRDQ==</latexit><latexit sha1_base64="vL2217OcUUeGssLCorXxBVj2ajA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae2oUy2m3bpZhN2N4US+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUUdaksYhVJ0DNBJesabgRrJMohlEgWDsY38399oQpzWP5aKYJ8yMcSh5yisZKTz0UyQj72WTWL1fcqrsAWSdeTiqQo9Evf/UGMU0jJg0VqHXXcxPjZ6gMp4LNSr1UswTpGIesa6nEiGk/W1w8IxdWGZAwVrakIQv190SGkdbTKLCdEZqRXvXm4n9eNzXhjZ9xmaSGSbpcFKaCmJjM3ycDrhg1YmoJUsXtrYSOUCE1NqSSDcFbfXmdtK6qnlv1Hq4r9ds8jiKcwTlcggc1qMM9NKAJFCQ8wyu8Odp5cd6dj2VrwclnTuEPnM8f5jeRDQ==</latexit><latexit sha1_base64="vL2217OcUUeGssLCorXxBVj2ajA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae2oUy2m3bpZhN2N4US+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUUdaksYhVJ0DNBJesabgRrJMohlEgWDsY38399oQpzWP5aKYJ8yMcSh5yisZKTz0UyQj72WTWL1fcqrsAWSdeTiqQo9Evf/UGMU0jJg0VqHXXcxPjZ6gMp4LNSr1UswTpGIesa6nEiGk/W1w8IxdWGZAwVrakIQv190SGkdbTKLCdEZqRXvXm4n9eNzXhjZ9xmaSGSbpcFKaCmJjM3ycDrhg1YmoJUsXtrYSOUCE1NqSSDcFbfXmdtK6qnlv1Hq4r9ds8jiKcwTlcggc1qMM9NKAJFCQ8wyu8Odp5cd6dj2VrwclnTuEPnM8f5jeRDQ==</latexit><latexit sha1_base64="vL2217OcUUeGssLCorXxBVj2ajA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae2oUy2m3bpZhN2N4US+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUUdaksYhVJ0DNBJesabgRrJMohlEgWDsY38399oQpzWP5aKYJ8yMcSh5yisZKTz0UyQj72WTWL1fcqrsAWSdeTiqQo9Evf/UGMU0jJg0VqHXXcxPjZ6gMp4LNSr1UswTpGIesa6nEiGk/W1w8IxdWGZAwVrakIQv190SGkdbTKLCdEZqRXvXm4n9eNzXhjZ9xmaSGSbpcFKaCmJjM3ycDrhg1YmoJUsXtrYSOUCE1NqSSDcFbfXmdtK6qnlv1Hq4r9ds8jiKcwTlcggc1qMM9NKAJFCQ8wyu8Odp5cd6dj2VrwclnTuEPnM8f5jeRDQ==</latexit>

↵u
<latexit sha1_base64="k+vanoIXztVkzEVezmensR/ydEc=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPbUCbbTbt0swm7G6GE/gsvHhTx6r/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVlLVoLGLVDVAzwSVrGW4E6yaKYRQI1gkmt7nfeWJK81g+mGnC/AhHkoecorHSYx9FMsZBls4G1Zpbd+cgq8QrSA0KNAfVr/4wpmnEpKECte55bmL8DJXhVLBZpZ9qliCd4Ij1LJUYMe1n84tn5MwqQxLGypY0ZK7+nsgw0noaBbYzQjPWy14u/uf1UhNe+xmXSWqYpItFYSqIiUn+PhlyxagRU0uQKm5vJXSMCqmxIVVsCN7yy6ukfVH33Lp3f1lr3BRxlOEETuEcPLiCBtxBE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB5LKRDA==</latexit><latexit sha1_base64="k+vanoIXztVkzEVezmensR/ydEc=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPbUCbbTbt0swm7G6GE/gsvHhTx6r/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVlLVoLGLVDVAzwSVrGW4E6yaKYRQI1gkmt7nfeWJK81g+mGnC/AhHkoecorHSYx9FMsZBls4G1Zpbd+cgq8QrSA0KNAfVr/4wpmnEpKECte55bmL8DJXhVLBZpZ9qliCd4Ij1LJUYMe1n84tn5MwqQxLGypY0ZK7+nsgw0noaBbYzQjPWy14u/uf1UhNe+xmXSWqYpItFYSqIiUn+PhlyxagRU0uQKm5vJXSMCqmxIVVsCN7yy6ukfVH33Lp3f1lr3BRxlOEETuEcPLiCBtxBE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB5LKRDA==</latexit><latexit sha1_base64="k+vanoIXztVkzEVezmensR/ydEc=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPbUCbbTbt0swm7G6GE/gsvHhTx6r/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVlLVoLGLVDVAzwSVrGW4E6yaKYRQI1gkmt7nfeWJK81g+mGnC/AhHkoecorHSYx9FMsZBls4G1Zpbd+cgq8QrSA0KNAfVr/4wpmnEpKECte55bmL8DJXhVLBZpZ9qliCd4Ij1LJUYMe1n84tn5MwqQxLGypY0ZK7+nsgw0noaBbYzQjPWy14u/uf1UhNe+xmXSWqYpItFYSqIiUn+PhlyxagRU0uQKm5vJXSMCqmxIVVsCN7yy6ukfVH33Lp3f1lr3BRxlOEETuEcPLiCBtxBE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB5LKRDA==</latexit><latexit sha1_base64="k+vanoIXztVkzEVezmensR/ydEc=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPbUCbbTbt0swm7G6GE/gsvHhTx6r/x5r9x0+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVlLVoLGLVDVAzwSVrGW4E6yaKYRQI1gkmt7nfeWJK81g+mGnC/AhHkoecorHSYx9FMsZBls4G1Zpbd+cgq8QrSA0KNAfVr/4wpmnEpKECte55bmL8DJXhVLBZpZ9qliCd4Ij1LJUYMe1n84tn5MwqQxLGypY0ZK7+nsgw0noaBbYzQjPWy14u/uf1UhNe+xmXSWqYpItFYSqIiUn+PhlyxagRU0uQKm5vJXSMCqmxIVVsCN7yy6ukfVH33Lp3f1lr3BRxlOEETuEcPLiCBtxBE1pAQcIzvMKbo50X5935WLSWnGLmGP7A+fwB5LKRDA==</latexit>

�21
<latexit sha1_base64="MYt0CpotA3AdV2kTj3XdVfc0Gt8=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8laQIeix68VjBfmAbymY7bZduNmF3IpTQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuaFiRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNE6eaY4PHMtbtkBmUQmGDBElsJxpZFEpshePbmd96Qm1ErB5okmAQsaESA8EZWemxGyKxXlb1p71S2at4c7irxM9JGXLUe6Wvbj/maYSKuGTGdHwvoSBjmgSXOC12U4MJ42M2xI6likVogmx+8dQ9t0rfHcTaliJ3rv6eyFhkzCQKbWfEaGSWvZn4n9dJaXAdZEIlKaHii0WDVLoUu7P33b7QyElOLGFcC3ury0dMM042pKINwV9+eZU0qxXfq/j3l+XaTR5HAU7hDC7AhyuowR3UoQEcFDzDK7w5xnlx3p2PReuak8+cwB84nz8oBJCQ</latexit><latexit sha1_base64="MYt0CpotA3AdV2kTj3XdVfc0Gt8=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8laQIeix68VjBfmAbymY7bZduNmF3IpTQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuaFiRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNE6eaY4PHMtbtkBmUQmGDBElsJxpZFEpshePbmd96Qm1ErB5okmAQsaESA8EZWemxGyKxXlb1p71S2at4c7irxM9JGXLUe6Wvbj/maYSKuGTGdHwvoSBjmgSXOC12U4MJ42M2xI6likVogmx+8dQ9t0rfHcTaliJ3rv6eyFhkzCQKbWfEaGSWvZn4n9dJaXAdZEIlKaHii0WDVLoUu7P33b7QyElOLGFcC3ury0dMM042pKINwV9+eZU0qxXfq/j3l+XaTR5HAU7hDC7AhyuowR3UoQEcFDzDK7w5xnlx3p2PReuak8+cwB84nz8oBJCQ</latexit><latexit sha1_base64="MYt0CpotA3AdV2kTj3XdVfc0Gt8=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8laQIeix68VjBfmAbymY7bZduNmF3IpTQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuaFiRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNE6eaY4PHMtbtkBmUQmGDBElsJxpZFEpshePbmd96Qm1ErB5okmAQsaESA8EZWemxGyKxXlb1p71S2at4c7irxM9JGXLUe6Wvbj/maYSKuGTGdHwvoSBjmgSXOC12U4MJ42M2xI6likVogmx+8dQ9t0rfHcTaliJ3rv6eyFhkzCQKbWfEaGSWvZn4n9dJaXAdZEIlKaHii0WDVLoUu7P33b7QyElOLGFcC3ury0dMM042pKINwV9+eZU0qxXfq/j3l+XaTR5HAU7hDC7AhyuowR3UoQEcFDzDK7w5xnlx3p2PReuak8+cwB84nz8oBJCQ</latexit><latexit sha1_base64="MYt0CpotA3AdV2kTj3XdVfc0Gt8=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8laQIeix68VjBfmAbymY7bZduNmF3IpTQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuaFiRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNE6eaY4PHMtbtkBmUQmGDBElsJxpZFEpshePbmd96Qm1ErB5okmAQsaESA8EZWemxGyKxXlb1p71S2at4c7irxM9JGXLUe6Wvbj/maYSKuGTGdHwvoSBjmgSXOC12U4MJ42M2xI6likVogmx+8dQ9t0rfHcTaliJ3rv6eyFhkzCQKbWfEaGSWvZn4n9dJaXAdZEIlKaHii0WDVLoUu7P33b7QyElOLGFcC3ury0dMM042pKINwV9+eZU0qxXfq/j3l+XaTR5HAU7hDC7AhyuowR3UoQEcFDzDK7w5xnlx3p2PReuak8+cwB84nz8oBJCQ</latexit>

�22
<latexit sha1_base64="efI6Zp/XiaOgC4gTeNBXRBPYvsY=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8laQIeix68VjBfmAbymY7bZduNmF3IpTQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuaFiRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNE6eaY4PHMtbtkBmUQmGDBElsJxpZFEpshePbmd96Qm1ErB5okmAQsaESA8EZWemxGyKxXlatTnulslfx5nBXiZ+TMuSo90pf3X7M0wgVccmM6fheQkHGNAkucVrspgYTxsdsiB1LFYvQBNn84ql7bpW+O4i1LUXuXP09kbHImEkU2s6I0cgsezPxP6+T0uA6yIRKUkLFF4sGqXQpdmfvu32hkZOcWMK4FvZWl4+YZpxsSEUbgr/88ippViu+V/HvL8u1mzyOApzCGVyAD1dQgzuoQwM4KHiGV3hzjPPivDsfi9Y1J585gT9wPn8AKYmQkQ==</latexit><latexit sha1_base64="efI6Zp/XiaOgC4gTeNBXRBPYvsY=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8laQIeix68VjBfmAbymY7bZduNmF3IpTQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuaFiRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNE6eaY4PHMtbtkBmUQmGDBElsJxpZFEpshePbmd96Qm1ErB5okmAQsaESA8EZWemxGyKxXlatTnulslfx5nBXiZ+TMuSo90pf3X7M0wgVccmM6fheQkHGNAkucVrspgYTxsdsiB1LFYvQBNn84ql7bpW+O4i1LUXuXP09kbHImEkU2s6I0cgsezPxP6+T0uA6yIRKUkLFF4sGqXQpdmfvu32hkZOcWMK4FvZWl4+YZpxsSEUbgr/88ippViu+V/HvL8u1mzyOApzCGVyAD1dQgzuoQwM4KHiGV3hzjPPivDsfi9Y1J585gT9wPn8AKYmQkQ==</latexit><latexit sha1_base64="efI6Zp/XiaOgC4gTeNBXRBPYvsY=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8laQIeix68VjBfmAbymY7bZduNmF3IpTQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuaFiRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNE6eaY4PHMtbtkBmUQmGDBElsJxpZFEpshePbmd96Qm1ErB5okmAQsaESA8EZWemxGyKxXlatTnulslfx5nBXiZ+TMuSo90pf3X7M0wgVccmM6fheQkHGNAkucVrspgYTxsdsiB1LFYvQBNn84ql7bpW+O4i1LUXuXP09kbHImEkU2s6I0cgsezPxP6+T0uA6yIRKUkLFF4sGqXQpdmfvu32hkZOcWMK4FvZWl4+YZpxsSEUbgr/88ippViu+V/HvL8u1mzyOApzCGVyAD1dQgzuoQwM4KHiGV3hzjPPivDsfi9Y1J585gT9wPn8AKYmQkQ==</latexit><latexit sha1_base64="efI6Zp/XiaOgC4gTeNBXRBPYvsY=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8laQIeix68VjBfmAbymY7bZduNmF3IpTQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuaFiRSGPO/bWVvf2NzaLuwUd/f2Dw5LR8dNE6eaY4PHMtbtkBmUQmGDBElsJxpZFEpshePbmd96Qm1ErB5okmAQsaESA8EZWemxGyKxXlatTnulslfx5nBXiZ+TMuSo90pf3X7M0wgVccmM6fheQkHGNAkucVrspgYTxsdsiB1LFYvQBNn84ql7bpW+O4i1LUXuXP09kbHImEkU2s6I0cgsezPxP6+T0uA6yIRKUkLFF4sGqXQpdmfvu32hkZOcWMK4FvZWl4+YZpxsSEUbgr/88ippViu+V/HvL8u1mzyOApzCGVyAD1dQgzuoQwM4KHiGV3hzjPPivDsfi9Y1J585gT9wPn8AKYmQkQ==</latexit>

�2T
<latexit sha1_base64="qq1k+5Q4Ty5wrd3iavPqQXDDKik=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoMeiF48V+oVtKJvtpF262YTdiVBC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk41hxaPZay7ATMghYIWCpTQTTSwKJDQCSZ3c7/zBNqIWDVxmoAfsZESoeAMrfTYDwDZIKs1Z4Nyxa26C9B14uWkQnI0BuWv/jDmaQQKuWTG9Dw3QT9jGgWXMCv1UwMJ4xM2gp6likVg/Gxx8YxeWGVIw1jbUkgX6u+JjEXGTKPAdkYMx2bVm4v/eb0Uwxs/EypJERRfLgpTSTGm8/fpUGjgKKeWMK6FvZXyMdOMow2pZEPwVl9eJ+1a1XOr3sNVpX6bx1EkZ+ScXBKPXJM6uScN0iKcKPJMXsmbY5wX5935WLYWnHzmlPyB8/kDXTOQsw==</latexit><latexit sha1_base64="qq1k+5Q4Ty5wrd3iavPqQXDDKik=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoMeiF48V+oVtKJvtpF262YTdiVBC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk41hxaPZay7ATMghYIWCpTQTTSwKJDQCSZ3c7/zBNqIWDVxmoAfsZESoeAMrfTYDwDZIKs1Z4Nyxa26C9B14uWkQnI0BuWv/jDmaQQKuWTG9Dw3QT9jGgWXMCv1UwMJ4xM2gp6likVg/Gxx8YxeWGVIw1jbUkgX6u+JjEXGTKPAdkYMx2bVm4v/eb0Uwxs/EypJERRfLgpTSTGm8/fpUGjgKKeWMK6FvZXyMdOMow2pZEPwVl9eJ+1a1XOr3sNVpX6bx1EkZ+ScXBKPXJM6uScN0iKcKPJMXsmbY5wX5935WLYWnHzmlPyB8/kDXTOQsw==</latexit><latexit sha1_base64="qq1k+5Q4Ty5wrd3iavPqQXDDKik=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoMeiF48V+oVtKJvtpF262YTdiVBC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk41hxaPZay7ATMghYIWCpTQTTSwKJDQCSZ3c7/zBNqIWDVxmoAfsZESoeAMrfTYDwDZIKs1Z4Nyxa26C9B14uWkQnI0BuWv/jDmaQQKuWTG9Dw3QT9jGgWXMCv1UwMJ4xM2gp6likVg/Gxx8YxeWGVIw1jbUkgX6u+JjEXGTKPAdkYMx2bVm4v/eb0Uwxs/EypJERRfLgpTSTGm8/fpUGjgKKeWMK6FvZXyMdOMow2pZEPwVl9eJ+1a1XOr3sNVpX6bx1EkZ+ScXBKPXJM6uScN0iKcKPJMXsmbY5wX5935WLYWnHzmlPyB8/kDXTOQsw==</latexit><latexit sha1_base64="qq1k+5Q4Ty5wrd3iavPqQXDDKik=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mKoMeiF48V+oVtKJvtpF262YTdiVBC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJFIYdN1vp7CxubW9U9wt7e0fHB6Vj0/aJk41hxaPZay7ATMghYIWCpTQTTSwKJDQCSZ3c7/zBNqIWDVxmoAfsZESoeAMrfTYDwDZIKs1Z4Nyxa26C9B14uWkQnI0BuWv/jDmaQQKuWTG9Dw3QT9jGgWXMCv1UwMJ4xM2gp6likVg/Gxx8YxeWGVIw1jbUkgX6u+JjEXGTKPAdkYMx2bVm4v/eb0Uwxs/EypJERRfLgpTSTGm8/fpUGjgKKeWMK6FvZXyMdOMow2pZEPwVl9eJ+1a1XOr3sNVpX6bx1EkZ+ScXBKPXJM6uScN0iKcKPJMXsmbY5wX5935WLYWnHzmlPyB8/kDXTOQsw==</latexit>

h21
<latexit sha1_base64="OLrqSudJYa75xSRhuDI0ko+IclA=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHoxWME84BkCbOTSTJmdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2RC2XQvEGCpS8nRhO40jyVjS+nfmtJ26s0OoBJwkPYzpUYiAYRSc1R72sGkx7pbJf8ecgqyTISRly1Hulr25fszTmCpmk1nYCP8EwowYFk3xa7KaWJ5SN6ZB3HFU05jbM5tdOyblT+mSgjSuFZK7+nshobO0kjlxnTHFkl72Z+J/XSXFwHWZCJSlyxRaLBqkkqMnsddIXhjOUE0coM8LdStiIGsrQBVR0IQTLL6+SZrUS+JXg/rJcu8njKMApnMEFBHAFNbiDOjSAwSM8wyu8edp78d69j0XrmpfPnMAfeJ8/Ki+O2A==</latexit><latexit sha1_base64="OLrqSudJYa75xSRhuDI0ko+IclA=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHoxWME84BkCbOTSTJmdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2RC2XQvEGCpS8nRhO40jyVjS+nfmtJ26s0OoBJwkPYzpUYiAYRSc1R72sGkx7pbJf8ecgqyTISRly1Hulr25fszTmCpmk1nYCP8EwowYFk3xa7KaWJ5SN6ZB3HFU05jbM5tdOyblT+mSgjSuFZK7+nshobO0kjlxnTHFkl72Z+J/XSXFwHWZCJSlyxRaLBqkkqMnsddIXhjOUE0coM8LdStiIGsrQBVR0IQTLL6+SZrUS+JXg/rJcu8njKMApnMEFBHAFNbiDOjSAwSM8wyu8edp78d69j0XrmpfPnMAfeJ8/Ki+O2A==</latexit><latexit sha1_base64="OLrqSudJYa75xSRhuDI0ko+IclA=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHoxWME84BkCbOTSTJmdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2RC2XQvEGCpS8nRhO40jyVjS+nfmtJ26s0OoBJwkPYzpUYiAYRSc1R72sGkx7pbJf8ecgqyTISRly1Hulr25fszTmCpmk1nYCP8EwowYFk3xa7KaWJ5SN6ZB3HFU05jbM5tdOyblT+mSgjSuFZK7+nshobO0kjlxnTHFkl72Z+J/XSXFwHWZCJSlyxRaLBqkkqMnsddIXhjOUE0coM8LdStiIGsrQBVR0IQTLL6+SZrUS+JXg/rJcu8njKMApnMEFBHAFNbiDOjSAwSM8wyu8edp78d69j0XrmpfPnMAfeJ8/Ki+O2A==</latexit><latexit sha1_base64="OLrqSudJYa75xSRhuDI0ko+IclA=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHoxWME84BkCbOTSTJmdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2RC2XQvEGCpS8nRhO40jyVjS+nfmtJ26s0OoBJwkPYzpUYiAYRSc1R72sGkx7pbJf8ecgqyTISRly1Hulr25fszTmCpmk1nYCP8EwowYFk3xa7KaWJ5SN6ZB3HFU05jbM5tdOyblT+mSgjSuFZK7+nshobO0kjlxnTHFkl72Z+J/XSXFwHWZCJSlyxRaLBqkkqMnsddIXhjOUE0coM8LdStiIGsrQBVR0IQTLL6+SZrUS+JXg/rJcu8njKMApnMEFBHAFNbiDOjSAwSM8wyu8edp78d69j0XrmpfPnMAfeJ8/Ki+O2A==</latexit>

h22
<latexit sha1_base64="axX+E2XIAakZ2t23X365RAwFhNk=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHoxWME84BkCbOTSTJmdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2RC2XQvEGCpS8nRhO40jyVjS+nfmtJ26s0OoBJwkPYzpUYiAYRSc1R72sWp32SmW/4s9BVkmQkzLkqPdKX92+ZmnMFTJJre0EfoJhRg0KJvm02E0tTygb0yHvOKpozG2Yza+dknOn9MlAG1cKyVz9PZHR2NpJHLnOmOLILnsz8T+vk+LgOsyESlLkii0WDVJJUJPZ66QvDGcoJ45QZoS7lbARNZShC6joQgiWX14lzWol8CvB/WW5dpPHUYBTOIMLCOAKanAHdWgAg0d4hld487T34r17H4vWNS+fOYE/8D5/ACu0jtk=</latexit><latexit sha1_base64="axX+E2XIAakZ2t23X365RAwFhNk=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHoxWME84BkCbOTSTJmdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2RC2XQvEGCpS8nRhO40jyVjS+nfmtJ26s0OoBJwkPYzpUYiAYRSc1R72sWp32SmW/4s9BVkmQkzLkqPdKX92+ZmnMFTJJre0EfoJhRg0KJvm02E0tTygb0yHvOKpozG2Yza+dknOn9MlAG1cKyVz9PZHR2NpJHLnOmOLILnsz8T+vk+LgOsyESlLkii0WDVJJUJPZ66QvDGcoJ45QZoS7lbARNZShC6joQgiWX14lzWol8CvB/WW5dpPHUYBTOIMLCOAKanAHdWgAg0d4hld487T34r17H4vWNS+fOYE/8D5/ACu0jtk=</latexit><latexit sha1_base64="axX+E2XIAakZ2t23X365RAwFhNk=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHoxWME84BkCbOTSTJmdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2RC2XQvEGCpS8nRhO40jyVjS+nfmtJ26s0OoBJwkPYzpUYiAYRSc1R72sWp32SmW/4s9BVkmQkzLkqPdKX92+ZmnMFTJJre0EfoJhRg0KJvm02E0tTygb0yHvOKpozG2Yza+dknOn9MlAG1cKyVz9PZHR2NpJHLnOmOLILnsz8T+vk+LgOsyESlLkii0WDVJJUJPZ66QvDGcoJ45QZoS7lbARNZShC6joQgiWX14lzWol8CvB/WW5dpPHUYBTOIMLCOAKanAHdWgAg0d4hld487T34r17H4vWNS+fOYE/8D5/ACu0jtk=</latexit><latexit sha1_base64="axX+E2XIAakZ2t23X365RAwFhNk=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHoxWME84BkCbOTSTJmdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2RC2XQvEGCpS8nRhO40jyVjS+nfmtJ26s0OoBJwkPYzpUYiAYRSc1R72sWp32SmW/4s9BVkmQkzLkqPdKX92+ZmnMFTJJre0EfoJhRg0KJvm02E0tTygb0yHvOKpozG2Yza+dknOn9MlAG1cKyVz9PZHR2NpJHLnOmOLILnsz8T+vk+LgOsyESlLkii0WDVJJUJPZ66QvDGcoJ45QZoS7lbARNZShC6joQgiWX14lzWol8CvB/WW5dpPHUYBTOIMLCOAKanAHdWgAg0d4hld487T34r17H4vWNS+fOYE/8D5/ACu0jtk=</latexit>

h2T
<latexit sha1_base64="ktTWar0AuE+Vfyev64u2unqJ1OE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWQY9FLx4r9AvapWTTbBubTZYkK5Sl/8GLB0W8+n+8+W9M2z1o64OBx3szzMwLE8GN9bxvVNjY3NreKe6W9vYPDo/Kxydto1JNWYsqoXQ3JIYJLlnLcitYN9GMxKFgnXByN/c7T0wbrmTTThMWxGQkecQpsU5qjwdZrTkblCte1VsArxM/JxXI0RiUv/pDRdOYSUsFMabne4kNMqItp4LNSv3UsITQCRmxnqOSxMwE2eLaGb5wyhBHSruSFi/U3xMZiY2ZxqHrjIkdm1VvLv7n9VIb3QQZl0lqmaTLRVEqsFV4/joecs2oFVNHCNXc3YrpmGhCrQuo5ELwV19eJ+1a1feq/sNVpX6bx1GEMziHS/DhGupwDw1oAYVHeIZXeEMKvaB39LFsLaB85hT+AH3+AF9ejvs=</latexit><latexit sha1_base64="ktTWar0AuE+Vfyev64u2unqJ1OE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWQY9FLx4r9AvapWTTbBubTZYkK5Sl/8GLB0W8+n+8+W9M2z1o64OBx3szzMwLE8GN9bxvVNjY3NreKe6W9vYPDo/Kxydto1JNWYsqoXQ3JIYJLlnLcitYN9GMxKFgnXByN/c7T0wbrmTTThMWxGQkecQpsU5qjwdZrTkblCte1VsArxM/JxXI0RiUv/pDRdOYSUsFMabne4kNMqItp4LNSv3UsITQCRmxnqOSxMwE2eLaGb5wyhBHSruSFi/U3xMZiY2ZxqHrjIkdm1VvLv7n9VIb3QQZl0lqmaTLRVEqsFV4/joecs2oFVNHCNXc3YrpmGhCrQuo5ELwV19eJ+1a1feq/sNVpX6bx1GEMziHS/DhGupwDw1oAYVHeIZXeEMKvaB39LFsLaB85hT+AH3+AF9ejvs=</latexit><latexit sha1_base64="ktTWar0AuE+Vfyev64u2unqJ1OE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWQY9FLx4r9AvapWTTbBubTZYkK5Sl/8GLB0W8+n+8+W9M2z1o64OBx3szzMwLE8GN9bxvVNjY3NreKe6W9vYPDo/Kxydto1JNWYsqoXQ3JIYJLlnLcitYN9GMxKFgnXByN/c7T0wbrmTTThMWxGQkecQpsU5qjwdZrTkblCte1VsArxM/JxXI0RiUv/pDRdOYSUsFMabne4kNMqItp4LNSv3UsITQCRmxnqOSxMwE2eLaGb5wyhBHSruSFi/U3xMZiY2ZxqHrjIkdm1VvLv7n9VIb3QQZl0lqmaTLRVEqsFV4/joecs2oFVNHCNXc3YrpmGhCrQuo5ELwV19eJ+1a1feq/sNVpX6bx1GEMziHS/DhGupwDw1oAYVHeIZXeEMKvaB39LFsLaB85hT+AH3+AF9ejvs=</latexit><latexit sha1_base64="ktTWar0AuE+Vfyev64u2unqJ1OE=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWQY9FLx4r9AvapWTTbBubTZYkK5Sl/8GLB0W8+n+8+W9M2z1o64OBx3szzMwLE8GN9bxvVNjY3NreKe6W9vYPDo/Kxydto1JNWYsqoXQ3JIYJLlnLcitYN9GMxKFgnXByN/c7T0wbrmTTThMWxGQkecQpsU5qjwdZrTkblCte1VsArxM/JxXI0RiUv/pDRdOYSUsFMabne4kNMqItp4LNSv3UsITQCRmxnqOSxMwE2eLaGb5wyhBHSruSFi/U3xMZiY2ZxqHrjIkdm1VvLv7n9VIb3QQZl0lqmaTLRVEqsFV4/joecs2oFVNHCNXc3YrpmGhCrQuo5ELwV19eJ+1a1feq/sNVpX6bx1GEMziHS/DhGupwDw1oAYVHeIZXeEMKvaB39LFsLaB85hT+AH3+AF9ejvs=</latexit>

h1
<latexit sha1_base64="xzhp7x9yuM3gSIT7z0jjmcXW+KM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSPx7k3mxQrbl1dwGyTryC1KBAa1D96g8TlsVcIZPUmJ7nphjkVKNgks8q/czwlLIJHfGepYrG3AT54tgZubDKkESJtqWQLNTfEzmNjZnGoe2MKY7NqjcX//N6GUY3QS5UmiFXbLkoyiTBhMw/J0OhOUM5tYQyLeythI2ppgxtPhUbgrf68jppX9U9t+49XNeat0UcZTiDc7gEDxrQhHtogQ8MBDzDK7w5ynlx3p2PZWvJKWZO4Q+czx+3xo6c</latexit><latexit sha1_base64="xzhp7x9yuM3gSIT7z0jjmcXW+KM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSPx7k3mxQrbl1dwGyTryC1KBAa1D96g8TlsVcIZPUmJ7nphjkVKNgks8q/czwlLIJHfGepYrG3AT54tgZubDKkESJtqWQLNTfEzmNjZnGoe2MKY7NqjcX//N6GUY3QS5UmiFXbLkoyiTBhMw/J0OhOUM5tYQyLeythI2ppgxtPhUbgrf68jppX9U9t+49XNeat0UcZTiDc7gEDxrQhHtogQ8MBDzDK7w5ynlx3p2PZWvJKWZO4Q+czx+3xo6c</latexit><latexit sha1_base64="xzhp7x9yuM3gSIT7z0jjmcXW+KM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSPx7k3mxQrbl1dwGyTryC1KBAa1D96g8TlsVcIZPUmJ7nphjkVKNgks8q/czwlLIJHfGepYrG3AT54tgZubDKkESJtqWQLNTfEzmNjZnGoe2MKY7NqjcX//N6GUY3QS5UmiFXbLkoyiTBhMw/J0OhOUM5tYQyLeythI2ppgxtPhUbgrf68jppX9U9t+49XNeat0UcZTiDc7gEDxrQhHtogQ8MBDzDK7w5ynlx3p2PZWvJKWZO4Q+czx+3xo6c</latexit><latexit sha1_base64="xzhp7x9yuM3gSIT7z0jjmcXW+KM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmGfdZIhPdDanhUijuo0DJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbSSPx7k3mxQrbl1dwGyTryC1KBAa1D96g8TlsVcIZPUmJ7nphjkVKNgks8q/czwlLIJHfGepYrG3AT54tgZubDKkESJtqWQLNTfEzmNjZnGoe2MKY7NqjcX//N6GUY3QS5UmiFXbLkoyiTBhMw/J0OhOUM5tYQyLeythI2ppgxtPhUbgrf68jppX9U9t+49XNeat0UcZTiDc7gEDxrQhHtogQ8MBDzDK7w5ynlx3p2PZWvJKWZO4Q+czx+3xo6c</latexit>

h2
<latexit sha1_base64="W2HhTDZkqxeq2FbbVos3QEhx9Es=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyx4O8MRtUa27dXYCsE68gNSjQGlS/+sOEZTFKwwTVuue5qQlyqgxnAmeVfqYxpWxCR9izVNIYdZAvjp2RC6sMSZQoW9KQhfp7Iqex1tM4tJ0xNWO96s3F/7xeZqKbIOcyzQxKtlwUZYKYhMw/J0OukBkxtYQyxe2thI2poszYfCo2BG/15XXSbtQ9t+49XNWat0UcZTiDc7gED66hCffQAh8YcHiGV3hzpPPivDsfy9aSU8ycwh84nz+5S46d</latexit><latexit sha1_base64="W2HhTDZkqxeq2FbbVos3QEhx9Es=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyx4O8MRtUa27dXYCsE68gNSjQGlS/+sOEZTFKwwTVuue5qQlyqgxnAmeVfqYxpWxCR9izVNIYdZAvjp2RC6sMSZQoW9KQhfp7Iqex1tM4tJ0xNWO96s3F/7xeZqKbIOcyzQxKtlwUZYKYhMw/J0OukBkxtYQyxe2thI2poszYfCo2BG/15XXSbtQ9t+49XNWat0UcZTiDc7gED66hCffQAh8YcHiGV3hzpPPivDsfy9aSU8ycwh84nz+5S46d</latexit><latexit sha1_base64="W2HhTDZkqxeq2FbbVos3QEhx9Es=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyx4O8MRtUa27dXYCsE68gNSjQGlS/+sOEZTFKwwTVuue5qQlyqgxnAmeVfqYxpWxCR9izVNIYdZAvjp2RC6sMSZQoW9KQhfp7Iqex1tM4tJ0xNWO96s3F/7xeZqKbIOcyzQxKtlwUZYKYhMw/J0OukBkxtYQyxe2thI2poszYfCo2BG/15XXSbtQ9t+49XNWat0UcZTiDc7gED66hCffQAh8YcHiGV3hzpPPivDsfy9aSU8ycwh84nz+5S46d</latexit><latexit sha1_base64="W2HhTDZkqxeq2FbbVos3QEhx9Es=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48VTFtoQ9lsJ+3SzSbsboQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SjmaYYxHQkecQZNVbyx4O8MRtUa27dXYCsE68gNSjQGlS/+sOEZTFKwwTVuue5qQlyqgxnAmeVfqYxpWxCR9izVNIYdZAvjp2RC6sMSZQoW9KQhfp7Iqex1tM4tJ0xNWO96s3F/7xeZqKbIOcyzQxKtlwUZYKYhMw/J0OukBkxtYQyxe2thI2poszYfCo2BG/15XXSbtQ9t+49XNWat0UcZTiDc7gED66hCffQAh8YcHiGV3hzpPPivDsfy9aSU8ycwh84nz+5S46d</latexit>

hL
<latexit sha1_base64="pjBPvppy9pYqjb4b9/Fqj9Uz7rg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiwcPFUxbaEPZbCft0s0m7G6EEvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDAVXBvX/XZKa+sbm1vl7crO7t7+QfXwqKWTTDH0WSIS1QmpRsEl+oYbgZ1UIY1Dge1wfDvz20+oNE/ko5mkGMR0KHnEGTVW8kf9/H7ar9bcujsHWSVeQWpQoNmvfvUGCctilIYJqnXXc1MT5FQZzgROK71MY0rZmA6xa6mkMeognx87JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZfU4GXCEzYmIJZYrbWwkbUUWZsflUbAje8surpHVR99y693BZa9wUcZThBE7hHDy4ggbcQRN8YMDhGV7hzZHOi/PufCxaS04xcwx/4Hz+AODNjrc=</latexit><latexit sha1_base64="pjBPvppy9pYqjb4b9/Fqj9Uz7rg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiwcPFUxbaEPZbCft0s0m7G6EEvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDAVXBvX/XZKa+sbm1vl7crO7t7+QfXwqKWTTDH0WSIS1QmpRsEl+oYbgZ1UIY1Dge1wfDvz20+oNE/ko5mkGMR0KHnEGTVW8kf9/H7ar9bcujsHWSVeQWpQoNmvfvUGCctilIYJqnXXc1MT5FQZzgROK71MY0rZmA6xa6mkMeognx87JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZfU4GXCEzYmIJZYrbWwkbUUWZsflUbAje8surpHVR99y693BZa9wUcZThBE7hHDy4ggbcQRN8YMDhGV7hzZHOi/PufCxaS04xcwx/4Hz+AODNjrc=</latexit><latexit sha1_base64="pjBPvppy9pYqjb4b9/Fqj9Uz7rg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiwcPFUxbaEPZbCft0s0m7G6EEvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDAVXBvX/XZKa+sbm1vl7crO7t7+QfXwqKWTTDH0WSIS1QmpRsEl+oYbgZ1UIY1Dge1wfDvz20+oNE/ko5mkGMR0KHnEGTVW8kf9/H7ar9bcujsHWSVeQWpQoNmvfvUGCctilIYJqnXXc1MT5FQZzgROK71MY0rZmA6xa6mkMeognx87JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZfU4GXCEzYmIJZYrbWwkbUUWZsflUbAje8surpHVR99y693BZa9wUcZThBE7hHDy4ggbcQRN8YMDhGV7hzZHOi/PufCxaS04xcwx/4Hz+AODNjrc=</latexit><latexit sha1_base64="pjBPvppy9pYqjb4b9/Fqj9Uz7rg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRiwcPFUxbaEPZbCft0s0m7G6EEvobvHhQxKs/yJv/xm2bg7Y+GHi8N8PMvDAVXBvX/XZKa+sbm1vl7crO7t7+QfXwqKWTTDH0WSIS1QmpRsEl+oYbgZ1UIY1Dge1wfDvz20+oNE/ko5mkGMR0KHnEGTVW8kf9/H7ar9bcujsHWSVeQWpQoNmvfvUGCctilIYJqnXXc1MT5FQZzgROK71MY0rZmA6xa6mkMeognx87JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZfU4GXCEzYmIJZYrbWwkbUUWZsflUbAje8surpHVR99y693BZa9wUcZThBE7hHDy4ggbcQRN8YMDhGV7hzZHOi/PufCxaS04xcwx/4Hz+AODNjrc=</latexit>

posts
<latexit sha1_base64="sXcnuJX0FW07jhx2mf70+vExv4c=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad0l5JNs21oNgnJrFiW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMv1oJb8P1vr7S2vrG5Vd6u7Ozu7R9UD4/aVmWGshZVQpluTCwTXLIWcBCsqw0jaSxYJx7fzvzOIzOWK/kAE82ilAwlTzgl4KQwBPYEuVYW7LRfrfl1fw68SoKC1FCBZr/6FQ4UzVImgQpibS/wNUQ5McCpYNNKmFmmCR2TIes5KknKbJTPb57iM6cMcKKMKwl4rv6eyElq7SSNXWdKYGSXvZn4n9fLILmOci51BkzSxaIkExgUngWAB9wwCmLiCKGGu1sxHRFDKLiYKi6EYPnlVdK+qAd+Pbi/rDVuijjK6ASdonMUoCvUQHeoiVqIIo2e0St68zLvxXv3PhatJa+YOUZ/4H3+APPZkkQ=</latexit><latexit sha1_base64="sXcnuJX0FW07jhx2mf70+vExv4c=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad0l5JNs21oNgnJrFiW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMv1oJb8P1vr7S2vrG5Vd6u7Ozu7R9UD4/aVmWGshZVQpluTCwTXLIWcBCsqw0jaSxYJx7fzvzOIzOWK/kAE82ilAwlTzgl4KQwBPYEuVYW7LRfrfl1fw68SoKC1FCBZr/6FQ4UzVImgQpibS/wNUQ5McCpYNNKmFmmCR2TIes5KknKbJTPb57iM6cMcKKMKwl4rv6eyElq7SSNXWdKYGSXvZn4n9fLILmOci51BkzSxaIkExgUngWAB9wwCmLiCKGGu1sxHRFDKLiYKi6EYPnlVdK+qAd+Pbi/rDVuijjK6ASdonMUoCvUQHeoiVqIIo2e0St68zLvxXv3PhatJa+YOUZ/4H3+APPZkkQ=</latexit><latexit sha1_base64="sXcnuJX0FW07jhx2mf70+vExv4c=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad0l5JNs21oNgnJrFiW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMv1oJb8P1vr7S2vrG5Vd6u7Ozu7R9UD4/aVmWGshZVQpluTCwTXLIWcBCsqw0jaSxYJx7fzvzOIzOWK/kAE82ilAwlTzgl4KQwBPYEuVYW7LRfrfl1fw68SoKC1FCBZr/6FQ4UzVImgQpibS/wNUQ5McCpYNNKmFmmCR2TIes5KknKbJTPb57iM6cMcKKMKwl4rv6eyElq7SSNXWdKYGSXvZn4n9fLILmOci51BkzSxaIkExgUngWAB9wwCmLiCKGGu1sxHRFDKLiYKi6EYPnlVdK+qAd+Pbi/rDVuijjK6ASdonMUoCvUQHeoiVqIIo2e0St68zLvxXv3PhatJa+YOUZ/4H3+APPZkkQ=</latexit><latexit sha1_base64="sXcnuJX0FW07jhx2mf70+vExv4c=">AAAB83icbVBNSwMxEM3Wr1q/qh69BIvgqeyKoMeiF48V7Ad0l5JNs21oNgnJrFiW/g0vHhTx6p/x5r8xbfegrQ8GHu/NMDMv1oJb8P1vr7S2vrG5Vd6u7Ozu7R9UD4/aVmWGshZVQpluTCwTXLIWcBCsqw0jaSxYJx7fzvzOIzOWK/kAE82ilAwlTzgl4KQwBPYEuVYW7LRfrfl1fw68SoKC1FCBZr/6FQ4UzVImgQpibS/wNUQ5McCpYNNKmFmmCR2TIes5KknKbJTPb57iM6cMcKKMKwl4rv6eyElq7SSNXWdKYGSXvZn4n9fLILmOci51BkzSxaIkExgUngWAB9wwCmLiCKGGu1sxHRFDKLiYKi6EYPnlVdK+qAd+Pbi/rDVuijjK6ASdonMUoCvUQHeoiVqIIo2e0St68zLvxXv3PhatJa+YOUZ/4H3+APPZkkQ=</latexit>

u
<latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit>

y
<latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit>

�1
<latexit sha1_base64="yja+eRv2NjHstbWZeCWWFPU+5uw=">AAAB8HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48RzEOSJcxOOsmQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaDg0ey9i0I2ZBCg0NFCihnRhgKpLQisa3M7/1BMaKWD/gJIFQsaEWA8EZOumxGwGyXhZMe+WKX/XnoKskyEmF5Kj3yl/dfsxTBRq5ZNZ2Aj/BMGMGBZcwLXVTCwnjYzaEjqOaKbBhNj94Ss+c0qeD2LjSSOfq74mMKWsnKnKdiuHILnsz8T+vk+LgOsyETlIEzReLBqmkGNPZ97QvDHCUE0cYN8LdSvmIGcbRZVRyIQTLL6+S5kU18KvB/WWldpPHUSQn5JSck4BckRq5I3XSIJwo8kxeyZtnvBfv3ftYtBa8fOaY/IH3+QO0A5BU</latexit><latexit sha1_base64="yja+eRv2NjHstbWZeCWWFPU+5uw=">AAAB8HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48RzEOSJcxOOsmQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaDg0ey9i0I2ZBCg0NFCihnRhgKpLQisa3M7/1BMaKWD/gJIFQsaEWA8EZOumxGwGyXhZMe+WKX/XnoKskyEmF5Kj3yl/dfsxTBRq5ZNZ2Aj/BMGMGBZcwLXVTCwnjYzaEjqOaKbBhNj94Ss+c0qeD2LjSSOfq74mMKWsnKnKdiuHILnsz8T+vk+LgOsyETlIEzReLBqmkGNPZ97QvDHCUE0cYN8LdSvmIGcbRZVRyIQTLL6+S5kU18KvB/WWldpPHUSQn5JSck4BckRq5I3XSIJwo8kxeyZtnvBfv3ftYtBa8fOaY/IH3+QO0A5BU</latexit><latexit sha1_base64="yja+eRv2NjHstbWZeCWWFPU+5uw=">AAAB8HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48RzEOSJcxOOsmQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaDg0ey9i0I2ZBCg0NFCihnRhgKpLQisa3M7/1BMaKWD/gJIFQsaEWA8EZOumxGwGyXhZMe+WKX/XnoKskyEmF5Kj3yl/dfsxTBRq5ZNZ2Aj/BMGMGBZcwLXVTCwnjYzaEjqOaKbBhNj94Ss+c0qeD2LjSSOfq74mMKWsnKnKdiuHILnsz8T+vk+LgOsyETlIEzReLBqmkGNPZ97QvDHCUE0cYN8LdSvmIGcbRZVRyIQTLL6+S5kU18KvB/WWldpPHUSQn5JSck4BckRq5I3XSIJwo8kxeyZtnvBfv3ftYtBa8fOaY/IH3+QO0A5BU</latexit><latexit sha1_base64="yja+eRv2NjHstbWZeCWWFPU+5uw=">AAAB8HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48RzEOSJcxOOsmQmdllplcIS77CiwdFvPo53vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZwaDg0ey9i0I2ZBCg0NFCihnRhgKpLQisa3M7/1BMaKWD/gJIFQsaEWA8EZOumxGwGyXhZMe+WKX/XnoKskyEmF5Kj3yl/dfsxTBRq5ZNZ2Aj/BMGMGBZcwLXVTCwnjYzaEjqOaKbBhNj94Ss+c0qeD2LjSSOfq74mMKWsnKnKdiuHILnsz8T+vk+LgOsyETlIEzReLBqmkGNPZ97QvDHCUE0cYN8LdSvmIGcbRZVRyIQTLL6+S5kU18KvB/WWldpPHUSQn5JSck4BckRq5I3XSIJwo8kxeyZtnvBfv3ftYtBa8fOaY/IH3+QO0A5BU</latexit>

�2
<latexit sha1_base64="smYD3trzxiRYSB8Pr4DRIwp0Bkc=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHoxWME85BkCbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4N4w0Wy9i0I2q5FJo3UKDk7cRwqiLJW9H4dua3nrixItYPOEl4qOhQi4FgFJ302I040l5WnfZKZb/iz0FWSZCTMuSo90pf3X7MUsU1Mkmt7QR+gmFGDQom+bTYTS1PKBvTIe84qqniNszmB0/JuVP6ZBAbVxrJXP09kVFl7URFrlNRHNllbyb+53VSHFyHmdBJilyzxaJBKgnGZPY96QvDGcqJI5QZ4W4lbEQNZegyKroQguWXV0mzWgn8SnB/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/IH3+QO1iJBV</latexit><latexit sha1_base64="smYD3trzxiRYSB8Pr4DRIwp0Bkc=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHoxWME85BkCbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4N4w0Wy9i0I2q5FJo3UKDk7cRwqiLJW9H4dua3nrixItYPOEl4qOhQi4FgFJ302I040l5WnfZKZb/iz0FWSZCTMuSo90pf3X7MUsU1Mkmt7QR+gmFGDQom+bTYTS1PKBvTIe84qqniNszmB0/JuVP6ZBAbVxrJXP09kVFl7URFrlNRHNllbyb+53VSHFyHmdBJilyzxaJBKgnGZPY96QvDGcqJI5QZ4W4lbEQNZegyKroQguWXV0mzWgn8SnB/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/IH3+QO1iJBV</latexit><latexit sha1_base64="smYD3trzxiRYSB8Pr4DRIwp0Bkc=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHoxWME85BkCbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4N4w0Wy9i0I2q5FJo3UKDk7cRwqiLJW9H4dua3nrixItYPOEl4qOhQi4FgFJ302I040l5WnfZKZb/iz0FWSZCTMuSo90pf3X7MUsU1Mkmt7QR+gmFGDQom+bTYTS1PKBvTIe84qqniNszmB0/JuVP6ZBAbVxrJXP09kVFl7URFrlNRHNllbyb+53VSHFyHmdBJilyzxaJBKgnGZPY96QvDGcqJI5QZ4W4lbEQNZegyKroQguWXV0mzWgn8SnB/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/IH3+QO1iJBV</latexit><latexit sha1_base64="smYD3trzxiRYSB8Pr4DRIwp0Bkc=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6DHoxWME85BkCbOTSTJkZnaZ6RXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4N4w0Wy9i0I2q5FJo3UKDk7cRwqiLJW9H4dua3nrixItYPOEl4qOhQi4FgFJ302I040l5WnfZKZb/iz0FWSZCTMuSo90pf3X7MUsU1Mkmt7QR+gmFGDQom+bTYTS1PKBvTIe84qqniNszmB0/JuVP6ZBAbVxrJXP09kVFl7URFrlNRHNllbyb+53VSHFyHmdBJilyzxaJBKgnGZPY96QvDGcqJI5QZ4W4lbEQNZegyKroQguWXV0mzWgn8SnB/Wa7d5HEU4BTO4AICuIIa3EEdGsBAwTO8wptnvBfv3ftYtK55+cwJ/IH3+QO1iJBV</latexit>

�L
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Figure 1: The overview of the proposed framework, HUG.

In the literature, social media user geolocation has attracted in-

creasing attention in recent years. Some of the conventional meth-

ods focus on modeling social media posts [9, 12, 18], while several

studies rely on social network information [1, 3, 8, 13, 16]. Although

some approaches [4, 7, 13] simultaneously consider language and

network knowledge, texts and social networks are individually and

evenly modeled without considering distinct importance for differ-

ent users. To the best of our knowledge, this work is the first study

that dynamically adjusts the influence of different resources upon

the model for social media user geolocation.

2 HYBRID-ATTENTIVE USER GEOLOCATION

In this section, we first formally define the task of social media user

geolocation and then introduce our proposed approach, Hybrid-

attentive User Geolocation (HUG).

Problem Statement. Suppose we have a set of social media users

𝑈 and their social network 𝐺 . For each user 𝑘 ∈ 𝑈 ,𝑊 𝑘 = {𝑤𝑘
𝑖 𝑗
}

denotes the social media posts published by the user, where 𝑤𝑘
𝑖 𝑗

represents the 𝑗-th word of the 𝑖-th post in𝑊 𝑘
. The social network

𝐺 = (𝑈 ,𝐴) treats each user 𝑘 ∈ 𝑈 as a node and models their

relations with an edge set 𝐴 ⊆ 𝑈 ×𝑈 that indicates the relations

between users. Given the social media posts𝑊 𝑘
of a user 𝑘 and the

social network𝐺 , the goal of this work is to predict the geolocation

of the user 𝐿𝑘 ∈ L, where L is a set of candidate locations.

2.1 Multi-head Graph Attention Network

To learn the structural knowledge from social networks, we employ

the graph attention network [15] to derive node representations as

user graph vectors.

Node Features. For each user 𝑘 , the input node features 𝑥𝑖𝑛
𝑘

are

the node attributes such as user profiles or bag-of-words features.

We use a fully-connected layer to learn the hidden node features

as 𝑥0
𝑘
= F (𝑊 0𝑥𝑖𝑛

𝑘
), where𝑊 0

is the weight matrix and F (·) is a
nonlinear activation function.

Multi-head Graph Attention Layer. The graph attention net-

work consists of several stacked graph attention layers passing

node features 𝑥𝑖
𝑘
on different levels. For the 𝑖-th layer, the impor-

tance score 𝑠𝑖
𝑗𝑘

of each edge 𝑎 𝑗𝑘 ∈ 𝐴 between the users 𝑗 and

𝑘 can be estimated by the self-attention mechanism [20, 21] as

𝑠𝑖
𝑗𝑘

= ⟨Q𝑖𝑥𝑖−1
𝑗

,Q𝑖𝑥𝑖−1
𝑘
⟩, where Q𝑖 is the weight matrix applied to

every node. The node features in the 𝑖-th layer 𝑥𝑖
𝑘
can then be

obtained as:

𝑥𝑖
𝑘
= 𝜎

©«
∑

𝑗 ∈N(𝑘)
𝛼𝑖
𝑗𝑘
W𝑖𝑥𝑖−1𝑗

ª®¬ , 𝛼𝑖𝑗𝑘 =
exp(𝑠𝑖

𝑗𝑘
)∑

𝑗 ′∈N(𝑘) exp(𝑠𝑖𝑗 ′𝑘 )

where N(𝑘) indicates the neighbors of the user 𝑘 in the social

network;W𝑖
is a weight matrix for feature projection; 𝜎 (·) is a

nonlinear activation function. Specifically, we utilize the multi-

head attention mechanism to have a greater capability of modeling

structural knowledge by concatenating the features generated by

different weight matrices Q𝑖𝑧 andW𝑖
𝑧 , where 1 ≤ 𝑧 ≤ 𝐻 ; 𝐻 is the

number of heads. Finally, in the last layer, we average the multi-

head features and delay the employment of the nonlinear activation

to derive the user graph vector 𝑢𝑘 as:

𝑢𝑘 = 𝜎
©« 1𝐻

𝐻∑
𝑧=1

∑
𝑗 ∈N(𝑘)

𝛼𝑁
𝑗𝑘,𝑧
W𝑖

𝑧𝑥
𝑁−1
𝑗

ª®¬ ,
where 𝑁 is the number of graph attention layers.

2.2 Language Attention Network

We use a hierarchical language attention network [19] to encode

the textual features for each user. The language attention model

is composed of several parts, including a word embedding layer, a

post encoder, and a user encoder.

Word Embedding Layer. We convert each word 𝑤𝑖 𝑗 into a one-

hot encoding representation �̃�𝑖 𝑗 and embed the words to vectors 𝑒

with an embedding matrix 𝐸, where 𝑒𝑖 𝑗 = 𝐸 · �̃�𝑖 𝑗 .

Post Encoder. For each post of a user, we feed the word embed-

dings to a bidirectional Recurrent Neural Network (BiRNN) to learn

a hidden state of each word with sequential information as:

←−
ℎ 𝑖 𝑗 = GRU(←−ℎ 𝑖, 𝑗+1, 𝑒𝑖 𝑗 ),

−→
ℎ 𝑖 𝑗 = GRU(−→ℎ 𝑖, 𝑗−1, 𝑒𝑖 𝑗 ), ℎ𝑖 𝑗 = [

←−
ℎ 𝑖 𝑗 ,
−→
ℎ 𝑖 𝑗 ],

where GRU(·) is the recurrent neural unit of the BiRNN. Here we
choose GRU instead of LSTMbecause of its computational efficiency.

To derive the post representation, we introduce an attention layer

to obtain a weighted sum of the hidden states from the BiRNN layer.

To be specific, we initialize a context vector 𝑢𝑤 and calculate the

attention scores 𝛽𝑖 𝑗 for the words in the post as:

𝑢𝑖 𝑗 = tanh(𝑊𝑤 ·ℎ𝑖 𝑗 +𝑏𝑤), 𝛽𝑖 𝑗 =
𝑒𝑥𝑝 (𝑢𝑇

𝑖 𝑗
· 𝑢𝑤)∑

𝑗 𝑒𝑥𝑝 (𝑢𝑇𝑖 𝑗 · 𝑢𝑤)
, 𝑠𝑖 =

∑
𝑗

𝛽𝑖 𝑗 ·ℎ𝑖 𝑗 ,

where𝑊𝑤 and 𝑏𝑤 are the weight matrix and the bias to map each

word into a hidden space for estimating importance.

User Encoder. Similarly, we employ a BiRNN model using GRU

units to derive the hidden representations ℎ𝑖 for the posts of each

user according to their published times as:

←−
ℎ 𝑖 = GRU(←−ℎ 𝑖+1, 𝑠𝑖 ),

−→
ℎ 𝑖 = GRU(−→ℎ 𝑖−1, 𝑠𝑖 ), ℎ𝑖 = [

←−
ℎ 𝑖 ,
−→
ℎ 𝑖 ] .
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The other context vector 𝑢𝑠 is then learned to estimate the impor-

tance score 𝛽𝑖 for each post and aggregate the post representations

ℎ𝑖 to form a user language vector 𝑣 as follows:

𝑢𝑖 = tanh(𝑊𝑢 · ℎ𝑖 + 𝑏𝑢 ), 𝛽𝑖 =
𝑒𝑥𝑝 (𝑢𝑇

𝑖
· 𝑢𝑠 )∑

𝑗 𝑒𝑥𝑝 (𝑢𝑇𝑖 · 𝑢𝑠 )
, 𝑣 =

∑
𝑖

𝛽𝑖 · ℎ𝑖 ,

where𝑊𝑢 and 𝑏𝑢 are the weight matrix and the bias.

2.3 Hybrid Attention

To dynamically adjust the importance of two resources for a certain

user, we propose the hybrid attention to jointly model texts and

social networks. Precisely, a context vector 𝑐ℎ is applied to estimate

the importance scores of graph and language user vectors as:

𝛼𝑣 =
exp(𝑜𝑣 · 𝑐ℎ)

exp(𝑜𝑣 · 𝑐ℎ) + exp(𝑜𝑢 · 𝑐ℎ)
, 𝛼𝑢 =

exp(𝑜𝑢 · 𝑐ℎ)
exp(𝑜𝑣 · 𝑐ℎ) + exp(𝑜𝑢 · 𝑐ℎ)

,

where 𝑜𝑣 = tanh(𝑊ℎ ·𝑣 +𝑏ℎ); 𝑜𝑢 = tanh(𝑊ℎ ·𝑢 +𝑏ℎ);𝑊ℎ and 𝑏ℎ are

the weight matrix and the bias for a nonlinear projection. Therefore,

the ultimate feature vector produced by the hybrid attention can

be obtained as 𝑦 = 𝛼𝑣 · 𝑣 + 𝛼𝑢 · 𝑢.

2.4 Location-regularized User Geolocation

User Geolocation. Based on the feature vector 𝑦, we use a fully-

connected hidden layer without a bias to estimate the probability

of being the geolocation of the user 𝑘 for each location 𝑖 as:

𝑃 (𝐿𝑘 = 𝑖) = Softmax(𝑊𝑔𝑦),
where𝑊𝑔 is the weight matrix for the hidden layer.

Location-basedRegularization.To leverage the knowledge across

different locations, we regularize themodel weights𝑊𝑔 for inferring

location probabilities by the corresponding distances. Specifically,

we have the location-based regularization loss Loss𝑅 as:

Loss𝑅 =
∑
𝑗 ∈L

∑
𝑘∈L−𝑗

|𝑊𝑔 ( 𝑗) −𝑊𝑔 (𝑘) |2

𝐷 ( 𝑗, 𝑘) ,

where 𝐷 ( 𝑗, 𝑘) denotes the distance between the locations 𝑗 and 𝑘 .

Learning and Optimization. Finally, the loss function of 𝐻𝑈𝐺

for optimization can be derived by the cross-entropy loss for classi-

fication and the location-based regularization loss as:

Loss =
∑
𝑖

1[𝐿𝑘 = 𝑖] · 𝑃 (𝐿𝑘 = 𝑖) + 𝛾 · Loss𝑅,

where 𝛾 is the weight of regularization loss.

3 EXPERIMENTS

3.1 Experimental Setup

Datasets.Weemploy three public Twitter user geolocation datasets:

(1) GeoText [5], (2) Twitter-US [14] and (3) Twitter-World [6].

The datasets are pre-partitioned into training, development and test

sets. In each dataset, user tweets are concatenated into single docu-

ments. The social graphs are extracted with the mention relations

between users, where two users are connected if one mentions the

other, or they co-mention a third user. The node attributes in the

social graphs are the bag-of-words and TFIDF features. The labels

are the discretized geographical coordinates of the training users

using a k-d tree [14]. Dataset statistics are summarized in Table 1.

Table 1: Dataset statistics.

GeoText Twitter-US Twitter-World

Users 9,475 449,200 1,386,766

Classes 129 256 930

Train 5,685 429,200 1,366,766

Dev 1,895 10,000 10,000

Test 1,895 10,000 10,000

Baselines.We compare the proposed HUG against 6 baselines that

are trained based on the text and network features to determine user

geolocations, including: (1) MLP + k-d tree [12], a text-based multi-

layer perceptron model; (2) GCN-LP [13], a network-based model

using one-hot neighbor encoding as the node attributes; (3) MENET

[4], a multiview neural network model that utilize multi-entry data

to infer users’ locations; (4) MLP-TXT+NET [13], a multilayer per-

ceptron model with the concatenation of text features and adjacent

lists as input; (5) GCN [13], a graph convolution network model

[10] with the bag-of-words as node attributes; (6) HLPNN [7], a

feature fusion model with city and country objectives.

Evaluation. We evaluate the models with three commonly used

metrics: (1) Acc@161, the accuracy of predicting a user within

161km or 100 miles from the labeled location; (2) Mean, the mean

error between the predicted and labeled location; (3) Median, the

median error between the predicted and labeled location.

Implementation Details. We implement the proposed HUG in

PyTorch framework for efficient GPU computation. The language

attention network has bidirectional GRUs with hidden dimensions

in {50, 100, 200} and the word embeddings are initialized with the

Glove vectors [11] pre-trained on the Twitter corpus. The entity-

level aggregation network has two layers with the hidden dimen-

sion 𝐷𝑒 ∈ {64, 128, 256}. The number of heads in multi-head graph

attention is searched in {1, 2, 4, 8, 16}. We apply Adam optimizer

for training and the initial learning rate is set as 5.0 × 10−4. The
activation functions are ELU [2].

3.2 Experimental Results

Table 2 summarizes the model performance of Twitter user geoloca-

tion prediction on all datasets. Overall, HUG is able to outperform

other baselines across the three datasets on all metrics. We make

the following observations. (1) Compared with MLP + k-d tree [12]

and GCN-LP [13] that only utilizes a single source of data, e.g. text

or network features, HUG outperforms by simultaneously learning

the important language features and network structure features. (2)

As the feature fusion models, MENET [4], MLP-TXT+NET [13] and

HLPNN [7] incorporate the fixed network embeddings as features.

In contrast, our proposed HUG can adaptively fine-tune both at-

tention models to favor the geolocation prediction by the hybrid

attention mechanism. (3) Compared with GCN [13], our attention-

based approach can better understand the hierarchical language

features and assign different importance to nodes of the same neigh-

borhood. (4) We conduct the ablation study by removing the graph

attention, language attention and location-based regularization one

by one at a time. As the results on the Twitter-US dataset shown
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Table 2: Twitter user geolocation prediction performance.

GeoText Twitter-US Twitter-World

Acc@161 ↑ Mean ↓ Median ↓ Acc@161 ↑ Mean ↓ Median ↓ Acc@161 ↑ Mean ↓ Median ↓
MLP + k-d tree 38% 844 389 54% 554 120 34% 1456 415

GCN-LP 58% 576 56 53% 653 126 45% 2357 279

MENET 62% 532 32 66% 433 45 53% 1044 118

MLP-TXT+NET 58% 554 58 66% 420 56 58% 1030 53

GCN 60% 546 45 62% 485 71 54% 1130 108

HLPNN - - - 71% 362 32 59% 828 60

HUG 64% 516 30 72% 359 31 62% 818 49

Table 3: Ablation study on Twitter-US.

Acc@161 ↑ Mean ↓ Median ↓
HUG 72% 359 31

w/o graph attention 51% 531 57

w/o language attention 58% 612 63

w/o location regularization 59% 562 51

I just found out I’m doin 2 shows tonite in Louisville becuz the 1st show sold out thats
lol sorry I just saw your screen name and seen the area code! My bad for bothering u.
lol so why gon’ be in louisville tonight that’s gon’ be funny man!
yeah well r spr break actually start the 13 but we dnt leave til the 17th so I’ll
omg they got me weak everything they keep sayin and doin is sooo hilarious

(a) User A

I can’t wait to move bck to LA
thanks i did that one a few hours ago i havent had no sleep but there stil more
Why is everyone moving to culver city ugh I wanna move to west hollywood nxt omg 2morrow is
Live today like its the last don’t worry about thee future n don’t dwell in the past just
USC gon cost me $42,000 smhshyt there prices went down it use to be 55,000

(b) User B

(c) User C (d) User D

Figure 2: Attention weight analysis. (a)-(b) Documents of

users A and B. (c)-(d) Geolocations and attention weights of

users C and D with their one-hop neighbors.

in Table 3, each module contributes to the performance improve-

ment and the proposed HUG benefits from the combination and

the hybrid attention mechanism.

We further investigate the interpretability of the proposed HUG.

Figure 2 shows the text and graph examples from the GeoText

dataset. In (a) and (b), we show the social media posts of two

users (A, B), whose hybrid attention weights for texts are 𝛼𝑣 =

0.643 and 0.794, respectively. The blue blocks denote the tweet-

level attention weights. The orange denotes the word attention

weights and our model can select the words with a strong indica-

tion of geolocations like Louisville, LA, USC and West Hollywood.
Figure 2 (c) and (d) demonstrate two users (C, D) with the geoloca-

tions and attention weights of their one-hop neighbors. The hybrid

attention weights for graph vector are 𝛼𝑢 = 0.844 and 0.942 for user

C and D, respectively. We plot the geolocations of user C and D in

red dots. The green dots are the geolocations of the one-hop neigh-

bors and the dot sizes denote the attention weights. Our proposed

HUG also works in terms of the graph attention and location-based

regularization, by assigning the higher weights to closer neighbors

and lower weights to farther neighbors.

4 CONCLUSION

In this paper, we propose a novel end-to-end framework, Hybrid-

attentive User Geolocation (HUG), to jointly model the post texts

and user interactions in social media and predict user geolocations.

We introduce the hybrid attention mechanism to automatically

determine the importance of texts and social networks while social

media posts and interactions are modeled by a graph attention

network and a language attention network. The experimental study

on three benchmark geolocation datasets from Twitter shows that

HUG consistently renders superior prediction performance against

baseline approaches. We also demonstrate the interpretability of

HUG with in-depth analysis of attention weights.
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