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Introduction

• We consider Echo State Networks (ESNs) in the context of
Natural Language Processing (NLP).

• More specifically, we apply ESNs with pre-trained word embed-
dings (GloVe) as inputs for text classification tasks.

• We show that ESNs are robust, efficient and fast candidates for
text classification tasks.

• Some works about text classification with ESNs have already
been done, but along different lines (different training paradigms).
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Datasets

• IMDb: Sentiment Analysis. Large Movie Review Dataset (IMDb)
for binary sentiment classification.

• TREC: Text REtrieval Conference dataset (TREC) for ques-
tion classification.

I TREC-6: questions classified into 6 classes (coarse-grained).

I TREC-50: questions classified into 50 classes (fine-grained).
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Echo State Networks

Echo Sate Networks (ESNs) are specific kinds of recurrent
neural networks. An ESN consists of:

• An input layer

• A reservoir of neurons: random, recurrent and sparse

• An output layer

• Only output weights are trained!

… …

Win

<latexit sha1_base64="NT7iFoORMo4/+Ph4ZFbEtN1YHY8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDLaCq5IUX8uCG5cV7APaECbTSTt08mBmopSYT3HjQhG3fok7/8ZJm4W2Hhg4nHMvc+7xYs6ksqxvo7S2vrG5Vd6u7Ozu7R+Y1cOujBJBaIdEPBJ9D0vKWUg7iilO+7GgOPA47XnTm9zvPVAhWRTeq1lMnQCPQ+YzgpWWXLNaHwZYTTw/7bkpC7Os7po1q2HNgVaJXZAaFGi75tdwFJEkoKEiHEs5sK1YOSkWihFOs8owkTTGZIrHdKBpiAMqnXQePUOnWhkhPxL6hQrN1d8bKQ6knAWensxzymUvF//zBonyrx19UZwoGpLFR37CkYpQ3gMaMUGJ4jNNMBFMZ0VkggUmSrdV0SXYyyevkm6zYZ83Lu6atdZlUUcZjuEEzsCGK2jBLbShAwQe4Rle4c14Ml6Md+NjMVoyip0j+APj8wcgf5Pi</latexit>
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<latexit sha1_base64="1korpf9Ez3trGE7K9uTnqnfBs+I=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTKdtEMnmTBzI5aQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY8E12Pa3tba+sbm1Xdop7+7tHxxWjqpdLRNFWYdKIVXfJ5oJHrEOcBCsHytGQl+wnj+9zf3eI1Oay+gBZjFzQzKOeMApASN5lWp9GBKY+EHa81KZQJbVvUrNbthz4FXiFKSGCrS9ytdwJGkSsgioIFoPHDsGNyUKOBUsKw8TzWJCp2TMBoZGJGTaTefZM3xmlBEOpDIvAjxXf2+kJNR6FvpmMg+ql71c/M8bJBDcuCmP4gRYRBeHgkRgkDgvAo+4YhTEzBBCFTdZMZ0QRSiYusqmBGf5y6uk22w4F43L+2atdVXUUUIn6BSdIwddoxa6Q23UQRQ9oWf0it6szHqx3q2PxeiaVewcoz+wPn8AEECUbQ==</latexit>
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<latexit sha1_base64="ej1mv7JeU7TbmSKGo43zzFORoZA=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqswUX8uCG5cV7APaoWTSTBubSYYkI5Sh/+DGhSJu/R93/o2Z6Sy09UDgcM695J4TxJxp47rfTmltfWNzq7xd2dnd2z+oHh51tEwUoW0iuVS9AGvKmaBtwwynvVhRHAWcdoPpbeZ3n6jSTIoHM4upH+GxYCEj2Fipw0ScGD2s1ty6mwOtEq8gNSjQGla/BiNJkogKQzjWuu+5sfFTrAwjnM4rg0TTGJMpHtO+pQJHVPtpfu0cnVllhEKp7BMG5ervjRRHWs+iwE5G2Ez0speJ/3n9xIQ3fppHooIsPgoTjoxEWXQ0YooSw2eWYKKYvRWRCVaYGFtQxZbgLUdeJZ1G3buoX943as2roo4ynMApnIMH19CEO2hBGwg8wjO8wpsjnRfn3flYjJacYucY/sD5/AHs+I9T</latexit>

reservoir

<latexit sha1_base64="PJU2kWWedrjLo0iW4nQbqqSwRUo=">AAAB8HicbVDJSgNBEO1xjXGLevTSGARPYSa4HQNePEYwiyRD6OnUJE16Gbp7AmHIV3jxoIhXP8ebf2MnmYMmPih4vFdFVb0o4cxY3//21tY3Nre2CzvF3b39g8PS0XHTqFRTaFDFlW5HxABnEhqWWQ7tRAMREYdWNLqb+a0xaMOUfLSTBEJBBpLFjBLrpCcNBvRYMd0rlf2KPwdeJUFOyihHvVf66vYVTQVISzkxphP4iQ0zoi2jHKbFbmogIXREBtBxVBIBJszmB0/xuVP6OFbalbR4rv6eyIgwZiIi1ymIHZplbyb+53VSG9+GGZNJakHSxaI45dgqPPse95kGavnEEUI1c7diOiSaUOsyKroQguWXV0mzWgkuK1cP1XLtOo+jgE7RGbpAAbpBNXSP6qiBKBLoGb2iN097L96797FoXfPymRP0B97nD0bpkK8=</latexit>
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<latexit sha1_base64="PHZ7Brv+aU7kG/dRFbIhpbEE4eI=">AAAB7nicbVDLSgMxFL3js9ZX1aWbYBFclZnia1lw47KCfUA7lEyaaUMzyZDcEUrpR7hxoYhbv8edf2PazkJbDwQO59xL7jlRKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWj3iOOVhQgdKxIJRdFJLZ5hmaHulsl/x5yCrJMhJGXLUe6Wvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZnzsl507pk1gb9xSSufp7Y0ITa8dJ5CYTikO77M3E/7xOhvFtOBHKReKKLT6KM0lQk1l20heGM5RjRygzwt1K2JAaytA1VHQlBMuRV0mzWgkuK1cP1XLtOq+jAKdwBhcQwA3U4B7q0AAGI3iGV3jzUu/Fe/c+FqNrXr5zAn/gff4A2GeP3g==</latexit>
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Echo State Networks

Echo Sate Networks (ESNs) are specific kinds of recurrent
neural networks. An ESN consists of:

• An input layer

• A reservoir of neurons: random, recurrent and sparse

• An output layer

• Only output weights are trained!

… …

Win

<latexit sha1_base64="NT7iFoORMo4/+Ph4ZFbEtN1YHY8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDLaCq5IUX8uCG5cV7APaECbTSTt08mBmopSYT3HjQhG3fok7/8ZJm4W2Hhg4nHMvc+7xYs6ksqxvo7S2vrG5Vd6u7Ozu7R+Y1cOujBJBaIdEPBJ9D0vKWUg7iilO+7GgOPA47XnTm9zvPVAhWRTeq1lMnQCPQ+YzgpWWXLNaHwZYTTw/7bkpC7Os7po1q2HNgVaJXZAaFGi75tdwFJEkoKEiHEs5sK1YOSkWihFOs8owkTTGZIrHdKBpiAMqnXQePUOnWhkhPxL6hQrN1d8bKQ6knAWensxzymUvF//zBonyrx19UZwoGpLFR37CkYpQ3gMaMUGJ4jNNMBFMZ0VkggUmSrdV0SXYyyevkm6zYZ83Lu6atdZlUUcZjuEEzsCGK2jBLbShAwQe4Rle4c14Ml6Md+NjMVoyip0j+APj8wcgf5Pi</latexit>

Wres

<latexit sha1_base64="+yyaNttjZcFc432Hgp35r3Wrxao=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTK9aYdOJmFmIpaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va219Y3Nru7RT3t3bPzisHFW7KkokhQ6NeCT7PlHAmYCOZppDP5ZAQp9Dz5/e5n7vEaRikXjQsxjckIwFCxgl2khepVofhkRP/CDteakElWV1r1KzG/YceJU4BamhAm2v8jUcRTQJQWjKiVIDx461mxKpGeWQlYeJgpjQKRnDwFBBQlBuOs+e4TOjjHAQSfOExnP190ZKQqVmoW8m86Bq2cvF/7xBooMbN2UiTjQIujgUJBzrCOdF4BGTQDWfGUKoZCYrphMiCdWmrrIpwVn+8irpNhvORePyvllrXRV1lNAJOkXnyEHXqIXuUBt1EEVP6Bm9ojcrs16sd+tjMbpmFTvH6A+szx/6xZRf</latexit>

Wout

<latexit sha1_base64="1korpf9Ez3trGE7K9uTnqnfBs+I=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTKdtEMnmTBzI5aQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY8E12Pa3tba+sbm1Xdop7+7tHxxWjqpdLRNFWYdKIVXfJ5oJHrEOcBCsHytGQl+wnj+9zf3eI1Oay+gBZjFzQzKOeMApASN5lWp9GBKY+EHa81KZQJbVvUrNbthz4FXiFKSGCrS9ytdwJGkSsgioIFoPHDsGNyUKOBUsKw8TzWJCp2TMBoZGJGTaTefZM3xmlBEOpDIvAjxXf2+kJNR6FvpmMg+ql71c/M8bJBDcuCmP4gRYRBeHgkRgkDgvAo+4YhTEzBBCFTdZMZ0QRSiYusqmBGf5y6uk22w4F43L+2atdVXUUUIn6BSdIwddoxa6Q23UQRQ9oWf0it6szHqx3q2PxeiaVewcoz+wPn8AEECUbQ==</latexit>

inputs

<latexit sha1_base64="ej1mv7JeU7TbmSKGo43zzFORoZA=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqswUX8uCG5cV7APaoWTSTBubSYYkI5Sh/+DGhSJu/R93/o2Z6Sy09UDgcM695J4TxJxp47rfTmltfWNzq7xd2dnd2z+oHh51tEwUoW0iuVS9AGvKmaBtwwynvVhRHAWcdoPpbeZ3n6jSTIoHM4upH+GxYCEj2Fipw0ScGD2s1ty6mwOtEq8gNSjQGla/BiNJkogKQzjWuu+5sfFTrAwjnM4rg0TTGJMpHtO+pQJHVPtpfu0cnVllhEKp7BMG5ervjRRHWs+iwE5G2Ez0speJ/3n9xIQ3fppHooIsPgoTjoxEWXQ0YooSw2eWYKKYvRWRCVaYGFtQxZbgLUdeJZ1G3buoX943as2roo4ynMApnIMH19CEO2hBGwg8wjO8wpsjnRfn3flYjJacYucY/sD5/AHs+I9T</latexit>

reservoir

<latexit sha1_base64="PJU2kWWedrjLo0iW4nQbqqSwRUo=">AAAB8HicbVDJSgNBEO1xjXGLevTSGARPYSa4HQNePEYwiyRD6OnUJE16Gbp7AmHIV3jxoIhXP8ebf2MnmYMmPih4vFdFVb0o4cxY3//21tY3Nre2CzvF3b39g8PS0XHTqFRTaFDFlW5HxABnEhqWWQ7tRAMREYdWNLqb+a0xaMOUfLSTBEJBBpLFjBLrpCcNBvRYMd0rlf2KPwdeJUFOyihHvVf66vYVTQVISzkxphP4iQ0zoi2jHKbFbmogIXREBtBxVBIBJszmB0/xuVP6OFbalbR4rv6eyIgwZiIi1ymIHZplbyb+53VSG9+GGZNJakHSxaI45dgqPPse95kGavnEEUI1c7diOiSaUOsyKroQguWXV0mzWgkuK1cP1XLtOo+jgE7RGbpAAbpBNXSP6qiBKBLoGb2iN097L96797FoXfPymRP0B97nD0bpkK8=</latexit>

outputs

<latexit sha1_base64="PHZ7Brv+aU7kG/dRFbIhpbEE4eI=">AAAB7nicbVDLSgMxFL3js9ZX1aWbYBFclZnia1lw47KCfUA7lEyaaUMzyZDcEUrpR7hxoYhbv8edf2PazkJbDwQO59xL7jlRKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWj3iOOVhQgdKxIJRdFJLZ5hmaHulsl/x5yCrJMhJGXLUe6Wvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZnzsl507pk1gb9xSSufp7Y0ITa8dJ5CYTikO77M3E/7xOhvFtOBHKReKKLT6KM0lQk1l20heGM5RjRygzwt1K2JAaytA1VHQlBMuRV0mzWgkuK1cP1XLtOq+jAKdwBhcQwA3U4B7q0AAGI3iGV3jzUu/Fe/c+FqNrXr5zAn/gff4A2GeP3g==</latexit>
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Echo State Networks

Echo Sate Networks (ESNs) are specific kinds of recurrent
neural networks. An ESN consists of:

• An input layer

• A reservoir of neurons: random, recurrent and sparse

• An output layer

• Only output weights are trained!

… …

Win
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Wout

<latexit sha1_base64="1korpf9Ez3trGE7K9uTnqnfBs+I=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTKdtEMnmTBzI5aQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY8E12Pa3tba+sbm1Xdop7+7tHxxWjqpdLRNFWYdKIVXfJ5oJHrEOcBCsHytGQl+wnj+9zf3eI1Oay+gBZjFzQzKOeMApASN5lWp9GBKY+EHa81KZQJbVvUrNbthz4FXiFKSGCrS9ytdwJGkSsgioIFoPHDsGNyUKOBUsKw8TzWJCp2TMBoZGJGTaTefZM3xmlBEOpDIvAjxXf2+kJNR6FvpmMg+ql71c/M8bJBDcuCmP4gRYRBeHgkRgkDgvAo+4YhTEzBBCFTdZMZ0QRSiYusqmBGf5y6uk22w4F43L+2atdVXUUUIn6BSdIwddoxa6Q23UQRQ9oWf0it6szHqx3q2PxeiaVewcoz+wPn8AEECUbQ==</latexit>

inputs

<latexit sha1_base64="ej1mv7JeU7TbmSKGo43zzFORoZA=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqswUX8uCG5cV7APaoWTSTBubSYYkI5Sh/+DGhSJu/R93/o2Z6Sy09UDgcM695J4TxJxp47rfTmltfWNzq7xd2dnd2z+oHh51tEwUoW0iuVS9AGvKmaBtwwynvVhRHAWcdoPpbeZ3n6jSTIoHM4upH+GxYCEj2Fipw0ScGD2s1ty6mwOtEq8gNSjQGla/BiNJkogKQzjWuu+5sfFTrAwjnM4rg0TTGJMpHtO+pQJHVPtpfu0cnVllhEKp7BMG5ervjRRHWs+iwE5G2Ez0speJ/3n9xIQ3fppHooIsPgoTjoxEWXQ0YooSw2eWYKKYvRWRCVaYGFtQxZbgLUdeJZ1G3buoX943as2roo4ynMApnIMH19CEO2hBGwg8wjO8wpsjnRfn3flYjJacYucY/sD5/AHs+I9T</latexit>

reservoir

<latexit sha1_base64="PJU2kWWedrjLo0iW4nQbqqSwRUo=">AAAB8HicbVDJSgNBEO1xjXGLevTSGARPYSa4HQNePEYwiyRD6OnUJE16Gbp7AmHIV3jxoIhXP8ebf2MnmYMmPih4vFdFVb0o4cxY3//21tY3Nre2CzvF3b39g8PS0XHTqFRTaFDFlW5HxABnEhqWWQ7tRAMREYdWNLqb+a0xaMOUfLSTBEJBBpLFjBLrpCcNBvRYMd0rlf2KPwdeJUFOyihHvVf66vYVTQVISzkxphP4iQ0zoi2jHKbFbmogIXREBtBxVBIBJszmB0/xuVP6OFbalbR4rv6eyIgwZiIi1ymIHZplbyb+53VSG9+GGZNJakHSxaI45dgqPPse95kGavnEEUI1c7diOiSaUOsyKroQguWXV0mzWgkuK1cP1XLtOo+jgE7RGbpAAbpBNXSP6qiBKBLoGb2iN097L96797FoXfPymRP0B97nD0bpkK8=</latexit>

outputs

<latexit sha1_base64="PHZ7Brv+aU7kG/dRFbIhpbEE4eI=">AAAB7nicbVDLSgMxFL3js9ZX1aWbYBFclZnia1lw47KCfUA7lEyaaUMzyZDcEUrpR7hxoYhbv8edf2PazkJbDwQO59xL7jlRKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWj3iOOVhQgdKxIJRdFJLZ5hmaHulsl/x5yCrJMhJGXLUe6Wvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZnzsl507pk1gb9xSSufp7Y0ITa8dJ5CYTikO77M3E/7xOhvFtOBHKReKKLT6KM0lQk1l20heGM5RjRygzwt1K2JAaytA1VHQlBMuRV0mzWgkuK1cP1XLtOq+jAKdwBhcQwA3U4B7q0AAGI3iGV3jzUu/Fe/c+FqNrXr5zAn/gff4A2GeP3g==</latexit>
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ESNs: Initialization

• Input weights Win (fixed):

Win sampled from U(−a, a), where a is the input scaling.

• Reservoir weights Wres (fixed):

Wres sampled from U(−1, 1), set to 0 with sparsity rate 0.99, and

rescaled to have a specific spectral radius ρ < 1.

• Output weights Wout (trainable!):

Here, Wout closed-form solution of a simple Ridge Regression.

… …

Win

<latexit sha1_base64="NT7iFoORMo4/+Ph4ZFbEtN1YHY8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDLaCq5IUX8uCG5cV7APaECbTSTt08mBmopSYT3HjQhG3fok7/8ZJm4W2Hhg4nHMvc+7xYs6ksqxvo7S2vrG5Vd6u7Ozu7R+Y1cOujBJBaIdEPBJ9D0vKWUg7iilO+7GgOPA47XnTm9zvPVAhWRTeq1lMnQCPQ+YzgpWWXLNaHwZYTTw/7bkpC7Os7po1q2HNgVaJXZAaFGi75tdwFJEkoKEiHEs5sK1YOSkWihFOs8owkTTGZIrHdKBpiAMqnXQePUOnWhkhPxL6hQrN1d8bKQ6knAWensxzymUvF//zBonyrx19UZwoGpLFR37CkYpQ3gMaMUGJ4jNNMBFMZ0VkggUmSrdV0SXYyyevkm6zYZ83Lu6atdZlUUcZjuEEzsCGK2jBLbShAwQe4Rle4c14Ml6Md+NjMVoyip0j+APj8wcgf5Pi</latexit>

Wres

<latexit sha1_base64="+yyaNttjZcFc432Hgp35r3Wrxao=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTK9aYdOJmFmIpaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va219Y3Nru7RT3t3bPzisHFW7KkokhQ6NeCT7PlHAmYCOZppDP5ZAQp9Dz5/e5n7vEaRikXjQsxjckIwFCxgl2khepVofhkRP/CDteakElWV1r1KzG/YceJU4BamhAm2v8jUcRTQJQWjKiVIDx461mxKpGeWQlYeJgpjQKRnDwFBBQlBuOs+e4TOjjHAQSfOExnP190ZKQqVmoW8m86Bq2cvF/7xBooMbN2UiTjQIujgUJBzrCOdF4BGTQDWfGUKoZCYrphMiCdWmrrIpwVn+8irpNhvORePyvllrXRV1lNAJOkXnyEHXqIXuUBt1EEVP6Bm9ojcrs16sd+tjMbpmFTvH6A+szx/6xZRf</latexit>

Wout

<latexit sha1_base64="1korpf9Ez3trGE7K9uTnqnfBs+I=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTKdtEMnmTBzI5aQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY8E12Pa3tba+sbm1Xdop7+7tHxxWjqpdLRNFWYdKIVXfJ5oJHrEOcBCsHytGQl+wnj+9zf3eI1Oay+gBZjFzQzKOeMApASN5lWp9GBKY+EHa81KZQJbVvUrNbthz4FXiFKSGCrS9ytdwJGkSsgioIFoPHDsGNyUKOBUsKw8TzWJCp2TMBoZGJGTaTefZM3xmlBEOpDIvAjxXf2+kJNR6FvpmMg+ql71c/M8bJBDcuCmP4gRYRBeHgkRgkDgvAo+4YhTEzBBCFTdZMZ0QRSiYusqmBGf5y6uk22w4F43L+2atdVXUUUIn6BSdIwddoxa6Q23UQRQ9oWf0it6szHqx3q2PxeiaVewcoz+wPn8AEECUbQ==</latexit>
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<latexit sha1_base64="ej1mv7JeU7TbmSKGo43zzFORoZA=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqswUX8uCG5cV7APaoWTSTBubSYYkI5Sh/+DGhSJu/R93/o2Z6Sy09UDgcM695J4TxJxp47rfTmltfWNzq7xd2dnd2z+oHh51tEwUoW0iuVS9AGvKmaBtwwynvVhRHAWcdoPpbeZ3n6jSTIoHM4upH+GxYCEj2Fipw0ScGD2s1ty6mwOtEq8gNSjQGla/BiNJkogKQzjWuu+5sfFTrAwjnM4rg0TTGJMpHtO+pQJHVPtpfu0cnVllhEKp7BMG5ervjRRHWs+iwE5G2Ez0speJ/3n9xIQ3fppHooIsPgoTjoxEWXQ0YooSw2eWYKKYvRWRCVaYGFtQxZbgLUdeJZ1G3buoX943as2roo4ynMApnIMH19CEO2hBGwg8wjO8wpsjnRfn3flYjJacYucY/sD5/AHs+I9T</latexit>
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outputs
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ESNs: Initialization

• Input weights Win (fixed):

Win sampled from U(−a, a), where a is the input scaling.

• Reservoir weights Wres (fixed):

Wres sampled from U(−1, 1), set to 0 with sparsity rate 0.99, and

rescaled to have a specific spectral radius ρ < 1.

• Output weights Wout (trainable!):

Here, Wout closed-form solution of a simple Ridge Regression.

… …

Win
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Wres

<latexit sha1_base64="+yyaNttjZcFc432Hgp35r3Wrxao=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTK9aYdOJmFmIpaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va219Y3Nru7RT3t3bPzisHFW7KkokhQ6NeCT7PlHAmYCOZppDP5ZAQp9Dz5/e5n7vEaRikXjQsxjckIwFCxgl2khepVofhkRP/CDteakElWV1r1KzG/YceJU4BamhAm2v8jUcRTQJQWjKiVIDx461mxKpGeWQlYeJgpjQKRnDwFBBQlBuOs+e4TOjjHAQSfOExnP190ZKQqVmoW8m86Bq2cvF/7xBooMbN2UiTjQIujgUJBzrCOdF4BGTQDWfGUKoZCYrphMiCdWmrrIpwVn+8irpNhvORePyvllrXRV1lNAJOkXnyEHXqIXuUBt1EEVP6Bm9ojcrs16sd+tjMbpmFTvH6A+szx/6xZRf</latexit>

Wout

<latexit sha1_base64="1korpf9Ez3trGE7K9uTnqnfBs+I=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTKdtEMnmTBzI5aQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY8E12Pa3tba+sbm1Xdop7+7tHxxWjqpdLRNFWYdKIVXfJ5oJHrEOcBCsHytGQl+wnj+9zf3eI1Oay+gBZjFzQzKOeMApASN5lWp9GBKY+EHa81KZQJbVvUrNbthz4FXiFKSGCrS9ytdwJGkSsgioIFoPHDsGNyUKOBUsKw8TzWJCp2TMBoZGJGTaTefZM3xmlBEOpDIvAjxXf2+kJNR6FvpmMg+ql71c/M8bJBDcuCmP4gRYRBeHgkRgkDgvAo+4YhTEzBBCFTdZMZ0QRSiYusqmBGf5y6uk22w4F43L+2atdVXUUUIn6BSdIwddoxa6Q23UQRQ9oWf0it6szHqx3q2PxeiaVewcoz+wPn8AEECUbQ==</latexit>

inputs

<latexit sha1_base64="ej1mv7JeU7TbmSKGo43zzFORoZA=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqswUX8uCG5cV7APaoWTSTBubSYYkI5Sh/+DGhSJu/R93/o2Z6Sy09UDgcM695J4TxJxp47rfTmltfWNzq7xd2dnd2z+oHh51tEwUoW0iuVS9AGvKmaBtwwynvVhRHAWcdoPpbeZ3n6jSTIoHM4upH+GxYCEj2Fipw0ScGD2s1ty6mwOtEq8gNSjQGla/BiNJkogKQzjWuu+5sfFTrAwjnM4rg0TTGJMpHtO+pQJHVPtpfu0cnVllhEKp7BMG5ervjRRHWs+iwE5G2Ez0speJ/3n9xIQ3fppHooIsPgoTjoxEWXQ0YooSw2eWYKKYvRWRCVaYGFtQxZbgLUdeJZ1G3buoX943as2roo4ynMApnIMH19CEO2hBGwg8wjO8wpsjnRfn3flYjJacYucY/sD5/AHs+I9T</latexit>

reservoir

<latexit sha1_base64="PJU2kWWedrjLo0iW4nQbqqSwRUo=">AAAB8HicbVDJSgNBEO1xjXGLevTSGARPYSa4HQNePEYwiyRD6OnUJE16Gbp7AmHIV3jxoIhXP8ebf2MnmYMmPih4vFdFVb0o4cxY3//21tY3Nre2CzvF3b39g8PS0XHTqFRTaFDFlW5HxABnEhqWWQ7tRAMREYdWNLqb+a0xaMOUfLSTBEJBBpLFjBLrpCcNBvRYMd0rlf2KPwdeJUFOyihHvVf66vYVTQVISzkxphP4iQ0zoi2jHKbFbmogIXREBtBxVBIBJszmB0/xuVP6OFbalbR4rv6eyIgwZiIi1ymIHZplbyb+53VSG9+GGZNJakHSxaI45dgqPPse95kGavnEEUI1c7diOiSaUOsyKroQguWXV0mzWgkuK1cP1XLtOo+jgE7RGbpAAbpBNXSP6qiBKBLoGb2iN097L96797FoXfPymRP0B97nD0bpkK8=</latexit>

outputs

<latexit sha1_base64="PHZ7Brv+aU7kG/dRFbIhpbEE4eI=">AAAB7nicbVDLSgMxFL3js9ZX1aWbYBFclZnia1lw47KCfUA7lEyaaUMzyZDcEUrpR7hxoYhbv8edf2PazkJbDwQO59xL7jlRKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWj3iOOVhQgdKxIJRdFJLZ5hmaHulsl/x5yCrJMhJGXLUe6Wvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZnzsl507pk1gb9xSSufp7Y0ITa8dJ5CYTikO77M3E/7xOhvFtOBHKReKKLT6KM0lQk1l20heGM5RjRygzwt1K2JAaytA1VHQlBMuRV0mzWgkuK1cP1XLtOq+jAKdwBhcQwA3U4B7q0AAGI3iGV3jzUu/Fe/c+FqNrXr5zAn/gff4A2GeP3g==</latexit>
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ESNs: Initialization

• Input weights Win (fixed):

Win sampled from U(−a, a), where a is the input scaling.

• Reservoir weights Wres (fixed):

Wres sampled from U(−1, 1), set to 0 with sparsity rate 0.99, and

rescaled to have a specific spectral radius ρ < 1.

• Output weights Wout (trainable!):

Here, Wout closed-form solution of a simple Ridge Regression.

… …

Win

<latexit sha1_base64="NT7iFoORMo4/+Ph4ZFbEtN1YHY8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDLaCq5IUX8uCG5cV7APaECbTSTt08mBmopSYT3HjQhG3fok7/8ZJm4W2Hhg4nHMvc+7xYs6ksqxvo7S2vrG5Vd6u7Ozu7R+Y1cOujBJBaIdEPBJ9D0vKWUg7iilO+7GgOPA47XnTm9zvPVAhWRTeq1lMnQCPQ+YzgpWWXLNaHwZYTTw/7bkpC7Os7po1q2HNgVaJXZAaFGi75tdwFJEkoKEiHEs5sK1YOSkWihFOs8owkTTGZIrHdKBpiAMqnXQePUOnWhkhPxL6hQrN1d8bKQ6knAWensxzymUvF//zBonyrx19UZwoGpLFR37CkYpQ3gMaMUGJ4jNNMBFMZ0VkggUmSrdV0SXYyyevkm6zYZ83Lu6atdZlUUcZjuEEzsCGK2jBLbShAwQe4Rle4c14Ml6Md+NjMVoyip0j+APj8wcgf5Pi</latexit>

Wres

<latexit sha1_base64="+yyaNttjZcFc432Hgp35r3Wrxao=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTK9aYdOJmFmIpaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va219Y3Nru7RT3t3bPzisHFW7KkokhQ6NeCT7PlHAmYCOZppDP5ZAQp9Dz5/e5n7vEaRikXjQsxjckIwFCxgl2khepVofhkRP/CDteakElWV1r1KzG/YceJU4BamhAm2v8jUcRTQJQWjKiVIDx461mxKpGeWQlYeJgpjQKRnDwFBBQlBuOs+e4TOjjHAQSfOExnP190ZKQqVmoW8m86Bq2cvF/7xBooMbN2UiTjQIujgUJBzrCOdF4BGTQDWfGUKoZCYrphMiCdWmrrIpwVn+8irpNhvORePyvllrXRV1lNAJOkXnyEHXqIXuUBt1EEVP6Bm9ojcrs16sd+tjMbpmFTvH6A+szx/6xZRf</latexit>

Wout

<latexit sha1_base64="1korpf9Ez3trGE7K9uTnqnfBs+I=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTKdtEMnmTBzI5aQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY8E12Pa3tba+sbm1Xdop7+7tHxxWjqpdLRNFWYdKIVXfJ5oJHrEOcBCsHytGQl+wnj+9zf3eI1Oay+gBZjFzQzKOeMApASN5lWp9GBKY+EHa81KZQJbVvUrNbthz4FXiFKSGCrS9ytdwJGkSsgioIFoPHDsGNyUKOBUsKw8TzWJCp2TMBoZGJGTaTefZM3xmlBEOpDIvAjxXf2+kJNR6FvpmMg+ql71c/M8bJBDcuCmP4gRYRBeHgkRgkDgvAo+4YhTEzBBCFTdZMZ0QRSiYusqmBGf5y6uk22w4F43L+2atdVXUUUIn6BSdIwddoxa6Q23UQRQ9oWf0it6szHqx3q2PxeiaVewcoz+wPn8AEECUbQ==</latexit>

inputs

<latexit sha1_base64="ej1mv7JeU7TbmSKGo43zzFORoZA=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqswUX8uCG5cV7APaoWTSTBubSYYkI5Sh/+DGhSJu/R93/o2Z6Sy09UDgcM695J4TxJxp47rfTmltfWNzq7xd2dnd2z+oHh51tEwUoW0iuVS9AGvKmaBtwwynvVhRHAWcdoPpbeZ3n6jSTIoHM4upH+GxYCEj2Fipw0ScGD2s1ty6mwOtEq8gNSjQGla/BiNJkogKQzjWuu+5sfFTrAwjnM4rg0TTGJMpHtO+pQJHVPtpfu0cnVllhEKp7BMG5ervjRRHWs+iwE5G2Ez0speJ/3n9xIQ3fppHooIsPgoTjoxEWXQ0YooSw2eWYKKYvRWRCVaYGFtQxZbgLUdeJZ1G3buoX943as2roo4ynMApnIMH19CEO2hBGwg8wjO8wpsjnRfn3flYjJacYucY/sD5/AHs+I9T</latexit>

reservoir

<latexit sha1_base64="PJU2kWWedrjLo0iW4nQbqqSwRUo=">AAAB8HicbVDJSgNBEO1xjXGLevTSGARPYSa4HQNePEYwiyRD6OnUJE16Gbp7AmHIV3jxoIhXP8ebf2MnmYMmPih4vFdFVb0o4cxY3//21tY3Nre2CzvF3b39g8PS0XHTqFRTaFDFlW5HxABnEhqWWQ7tRAMREYdWNLqb+a0xaMOUfLSTBEJBBpLFjBLrpCcNBvRYMd0rlf2KPwdeJUFOyihHvVf66vYVTQVISzkxphP4iQ0zoi2jHKbFbmogIXREBtBxVBIBJszmB0/xuVP6OFbalbR4rv6eyIgwZiIi1ymIHZplbyb+53VSG9+GGZNJakHSxaI45dgqPPse95kGavnEEUI1c7diOiSaUOsyKroQguWXV0mzWgkuK1cP1XLtOo+jgE7RGbpAAbpBNXSP6qiBKBLoGb2iN097L96797FoXfPymRP0B97nD0bpkK8=</latexit>

outputs

<latexit sha1_base64="PHZ7Brv+aU7kG/dRFbIhpbEE4eI=">AAAB7nicbVDLSgMxFL3js9ZX1aWbYBFclZnia1lw47KCfUA7lEyaaUMzyZDcEUrpR7hxoYhbv8edf2PazkJbDwQO59xL7jlRKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWj3iOOVhQgdKxIJRdFJLZ5hmaHulsl/x5yCrJMhJGXLUe6Wvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZnzsl507pk1gb9xSSufp7Y0ITa8dJ5CYTikO77M3E/7xOhvFtOBHKReKKLT6KM0lQk1l20heGM5RjRygzwt1K2JAaytA1VHQlBMuRV0mzWgkuK1cP1XLtOq+jAKdwBhcQwA3U4B7q0AAGI3iGV3jzUu/Fe/c+FqNrXr5zAn/gff4A2GeP3g==</latexit>
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ESNs: Dynamics

• We consider leaky integrator ESNs (LI-ESNs):

… …

Win

<latexit sha1_base64="NT7iFoORMo4/+Ph4ZFbEtN1YHY8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDLaCq5IUX8uCG5cV7APaECbTSTt08mBmopSYT3HjQhG3fok7/8ZJm4W2Hhg4nHMvc+7xYs6ksqxvo7S2vrG5Vd6u7Ozu7R+Y1cOujBJBaIdEPBJ9D0vKWUg7iilO+7GgOPA47XnTm9zvPVAhWRTeq1lMnQCPQ+YzgpWWXLNaHwZYTTw/7bkpC7Os7po1q2HNgVaJXZAaFGi75tdwFJEkoKEiHEs5sK1YOSkWihFOs8owkTTGZIrHdKBpiAMqnXQePUOnWhkhPxL6hQrN1d8bKQ6knAWensxzymUvF//zBonyrx19UZwoGpLFR37CkYpQ3gMaMUGJ4jNNMBFMZ0VkggUmSrdV0SXYyyevkm6zYZ83Lu6atdZlUUcZjuEEzsCGK2jBLbShAwQe4Rle4c14Ml6Md+NjMVoyip0j+APj8wcgf5Pi</latexit>

Wres

<latexit sha1_base64="+yyaNttjZcFc432Hgp35r3Wrxao=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTK9aYdOJmFmIpaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va219Y3Nru7RT3t3bPzisHFW7KkokhQ6NeCT7PlHAmYCOZppDP5ZAQp9Dz5/e5n7vEaRikXjQsxjckIwFCxgl2khepVofhkRP/CDteakElWV1r1KzG/YceJU4BamhAm2v8jUcRTQJQWjKiVIDx461mxKpGeWQlYeJgpjQKRnDwFBBQlBuOs+e4TOjjHAQSfOExnP190ZKQqVmoW8m86Bq2cvF/7xBooMbN2UiTjQIujgUJBzrCOdF4BGTQDWfGUKoZCYrphMiCdWmrrIpwVn+8irpNhvORePyvllrXRV1lNAJOkXnyEHXqIXuUBt1EEVP6Bm9ojcrs16sd+tjMbpmFTvH6A+szx/6xZRf</latexit>

Wout

<latexit sha1_base64="1korpf9Ez3trGE7K9uTnqnfBs+I=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTKdtEMnmTBzI5aQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY8E12Pa3tba+sbm1Xdop7+7tHxxWjqpdLRNFWYdKIVXfJ5oJHrEOcBCsHytGQl+wnj+9zf3eI1Oay+gBZjFzQzKOeMApASN5lWp9GBKY+EHa81KZQJbVvUrNbthz4FXiFKSGCrS9ytdwJGkSsgioIFoPHDsGNyUKOBUsKw8TzWJCp2TMBoZGJGTaTefZM3xmlBEOpDIvAjxXf2+kJNR6FvpmMg+ql71c/M8bJBDcuCmP4gRYRBeHgkRgkDgvAo+4YhTEzBBCFTdZMZ0QRSiYusqmBGf5y6uk22w4F43L+2atdVXUUUIn6BSdIwddoxa6Q23UQRQ9oWf0it6szHqx3q2PxeiaVewcoz+wPn8AEECUbQ==</latexit>

inputs

<latexit sha1_base64="ej1mv7JeU7TbmSKGo43zzFORoZA=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqswUX8uCG5cV7APaoWTSTBubSYYkI5Sh/+DGhSJu/R93/o2Z6Sy09UDgcM695J4TxJxp47rfTmltfWNzq7xd2dnd2z+oHh51tEwUoW0iuVS9AGvKmaBtwwynvVhRHAWcdoPpbeZ3n6jSTIoHM4upH+GxYCEj2Fipw0ScGD2s1ty6mwOtEq8gNSjQGla/BiNJkogKQzjWuu+5sfFTrAwjnM4rg0TTGJMpHtO+pQJHVPtpfu0cnVllhEKp7BMG5ervjRRHWs+iwE5G2Ez0speJ/3n9xIQ3fppHooIsPgoTjoxEWXQ0YooSw2eWYKKYvRWRCVaYGFtQxZbgLUdeJZ1G3buoX943as2roo4ynMApnIMH19CEO2hBGwg8wjO8wpsjnRfn3flYjJacYucY/sD5/AHs+I9T</latexit>

reservoir

<latexit sha1_base64="PJU2kWWedrjLo0iW4nQbqqSwRUo=">AAAB8HicbVDJSgNBEO1xjXGLevTSGARPYSa4HQNePEYwiyRD6OnUJE16Gbp7AmHIV3jxoIhXP8ebf2MnmYMmPih4vFdFVb0o4cxY3//21tY3Nre2CzvF3b39g8PS0XHTqFRTaFDFlW5HxABnEhqWWQ7tRAMREYdWNLqb+a0xaMOUfLSTBEJBBpLFjBLrpCcNBvRYMd0rlf2KPwdeJUFOyihHvVf66vYVTQVISzkxphP4iQ0zoi2jHKbFbmogIXREBtBxVBIBJszmB0/xuVP6OFbalbR4rv6eyIgwZiIi1ymIHZplbyb+53VSG9+GGZNJakHSxaI45dgqPPse95kGavnEEUI1c7diOiSaUOsyKroQguWXV0mzWgkuK1cP1XLtOo+jgE7RGbpAAbpBNXSP6qiBKBLoGb2iN097L96797FoXfPymRP0B97nD0bpkK8=</latexit>

outputs

<latexit sha1_base64="PHZ7Brv+aU7kG/dRFbIhpbEE4eI=">AAAB7nicbVDLSgMxFL3js9ZX1aWbYBFclZnia1lw47KCfUA7lEyaaUMzyZDcEUrpR7hxoYhbv8edf2PazkJbDwQO59xL7jlRKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWj3iOOVhQgdKxIJRdFJLZ5hmaHulsl/x5yCrJMhJGXLUe6Wvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZnzsl507pk1gb9xSSufp7Y0ITa8dJ5CYTikO77M3E/7xOhvFtOBHKReKKLT6KM0lQk1l20heGM5RjRygzwt1K2JAaytA1VHQlBMuRV0mzWgkuK1cP1XLtOq+jAKdwBhcQwA3U4B7q0AAGI3iGV3jzUu/Fe/c+FqNrXr5zAn/gff4A2GeP3g==</latexit>

x̃(t+ 1) = fres

(
Winu(t+ 1) +Wresx(t)

)
x(t+ 1) = (1− α)x(t) + αx̃(t+ 1) α is the leaking rate

y(t+ 1) = fout

(
Woutx(t+ 1)

)
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ESNs: Input features

• We consider the pre-trained word embedding GloVe-840B-
300d to obtain the input features.

• GloVe-840B-300d is a 300-dimensional vector representation for
words (obtained via some unsupervised learning algorithm).

• Any input text is embedded into a sequence of 300-dimensional
vectors.

… …

Win

<latexit sha1_base64="NT7iFoORMo4/+Ph4ZFbEtN1YHY8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDLaCq5IUX8uCG5cV7APaECbTSTt08mBmopSYT3HjQhG3fok7/8ZJm4W2Hhg4nHMvc+7xYs6ksqxvo7S2vrG5Vd6u7Ozu7R+Y1cOujBJBaIdEPBJ9D0vKWUg7iilO+7GgOPA47XnTm9zvPVAhWRTeq1lMnQCPQ+YzgpWWXLNaHwZYTTw/7bkpC7Os7po1q2HNgVaJXZAaFGi75tdwFJEkoKEiHEs5sK1YOSkWihFOs8owkTTGZIrHdKBpiAMqnXQePUOnWhkhPxL6hQrN1d8bKQ6knAWensxzymUvF//zBonyrx19UZwoGpLFR37CkYpQ3gMaMUGJ4jNNMBFMZ0VkggUmSrdV0SXYyyevkm6zYZ83Lu6atdZlUUcZjuEEzsCGK2jBLbShAwQe4Rle4c14Ml6Md+NjMVoyip0j+APj8wcgf5Pi</latexit>

Wres

<latexit sha1_base64="+yyaNttjZcFc432Hgp35r3Wrxao=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTK9aYdOJmFmIpaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va219Y3Nru7RT3t3bPzisHFW7KkokhQ6NeCT7PlHAmYCOZppDP5ZAQp9Dz5/e5n7vEaRikXjQsxjckIwFCxgl2khepVofhkRP/CDteakElWV1r1KzG/YceJU4BamhAm2v8jUcRTQJQWjKiVIDx461mxKpGeWQlYeJgpjQKRnDwFBBQlBuOs+e4TOjjHAQSfOExnP190ZKQqVmoW8m86Bq2cvF/7xBooMbN2UiTjQIujgUJBzrCOdF4BGTQDWfGUKoZCYrphMiCdWmrrIpwVn+8irpNhvORePyvllrXRV1lNAJOkXnyEHXqIXuUBt1EEVP6Bm9ojcrs16sd+tjMbpmFTvH6A+szx/6xZRf</latexit>

Wout

<latexit sha1_base64="1korpf9Ez3trGE7K9uTnqnfBs+I=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTKdtEMnmTBzI5aQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY8E12Pa3tba+sbm1Xdop7+7tHxxWjqpdLRNFWYdKIVXfJ5oJHrEOcBCsHytGQl+wnj+9zf3eI1Oay+gBZjFzQzKOeMApASN5lWp9GBKY+EHa81KZQJbVvUrNbthz4FXiFKSGCrS9ytdwJGkSsgioIFoPHDsGNyUKOBUsKw8TzWJCp2TMBoZGJGTaTefZM3xmlBEOpDIvAjxXf2+kJNR6FvpmMg+ql71c/M8bJBDcuCmP4gRYRBeHgkRgkDgvAo+4YhTEzBBCFTdZMZ0QRSiYusqmBGf5y6uk22w4F43L+2atdVXUUUIn6BSdIwddoxa6Q23UQRQ9oWf0it6szHqx3q2PxeiaVewcoz+wPn8AEECUbQ==</latexit>

inputs

<latexit sha1_base64="ej1mv7JeU7TbmSKGo43zzFORoZA=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqswUX8uCG5cV7APaoWTSTBubSYYkI5Sh/+DGhSJu/R93/o2Z6Sy09UDgcM695J4TxJxp47rfTmltfWNzq7xd2dnd2z+oHh51tEwUoW0iuVS9AGvKmaBtwwynvVhRHAWcdoPpbeZ3n6jSTIoHM4upH+GxYCEj2Fipw0ScGD2s1ty6mwOtEq8gNSjQGla/BiNJkogKQzjWuu+5sfFTrAwjnM4rg0TTGJMpHtO+pQJHVPtpfu0cnVllhEKp7BMG5ervjRRHWs+iwE5G2Ez0speJ/3n9xIQ3fppHooIsPgoTjoxEWXQ0YooSw2eWYKKYvRWRCVaYGFtQxZbgLUdeJZ1G3buoX943as2roo4ynMApnIMH19CEO2hBGwg8wjO8wpsjnRfn3flYjJacYucY/sD5/AHs+I9T</latexit>

reservoir

<latexit sha1_base64="PJU2kWWedrjLo0iW4nQbqqSwRUo=">AAAB8HicbVDJSgNBEO1xjXGLevTSGARPYSa4HQNePEYwiyRD6OnUJE16Gbp7AmHIV3jxoIhXP8ebf2MnmYMmPih4vFdFVb0o4cxY3//21tY3Nre2CzvF3b39g8PS0XHTqFRTaFDFlW5HxABnEhqWWQ7tRAMREYdWNLqb+a0xaMOUfLSTBEJBBpLFjBLrpCcNBvRYMd0rlf2KPwdeJUFOyihHvVf66vYVTQVISzkxphP4iQ0zoi2jHKbFbmogIXREBtBxVBIBJszmB0/xuVP6OFbalbR4rv6eyIgwZiIi1ymIHZplbyb+53VSG9+GGZNJakHSxaI45dgqPPse95kGavnEEUI1c7diOiSaUOsyKroQguWXV0mzWgkuK1cP1XLtOo+jgE7RGbpAAbpBNXSP6qiBKBLoGb2iN097L96797FoXfPymRP0B97nD0bpkK8=</latexit>

outputs

<latexit sha1_base64="PHZ7Brv+aU7kG/dRFbIhpbEE4eI=">AAAB7nicbVDLSgMxFL3js9ZX1aWbYBFclZnia1lw47KCfUA7lEyaaUMzyZDcEUrpR7hxoYhbv8edf2PazkJbDwQO59xL7jlRKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWj3iOOVhQgdKxIJRdFJLZ5hmaHulsl/x5yCrJMhJGXLUe6Wvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZnzsl507pk1gb9xSSufp7Y0ITa8dJ5CYTikO77M3E/7xOhvFtOBHKReKKLT6KM0lQk1l20heGM5RjRygzwt1K2JAaytA1VHQlBMuRV0mzWgkuK1cP1XLtOq+jAKdwBhcQwA3U4B7q0AAGI3iGV3jzUu/Fe/c+FqNrXr5zAn/gff4A2GeP3g==</latexit>
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ESNs: Input features

• We consider the pre-trained word embedding GloVe-840B-
300d to obtain the input features.

• GloVe-840B-300d is a 300-dimensional vector representation for
words (obtained via some unsupervised learning algorithm).

• Any input text is embedded into a sequence of 300-dimensional
vectors.

… …

Win

<latexit sha1_base64="NT7iFoORMo4/+Ph4ZFbEtN1YHY8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDLaCq5IUX8uCG5cV7APaECbTSTt08mBmopSYT3HjQhG3fok7/8ZJm4W2Hhg4nHMvc+7xYs6ksqxvo7S2vrG5Vd6u7Ozu7R+Y1cOujBJBaIdEPBJ9D0vKWUg7iilO+7GgOPA47XnTm9zvPVAhWRTeq1lMnQCPQ+YzgpWWXLNaHwZYTTw/7bkpC7Os7po1q2HNgVaJXZAaFGi75tdwFJEkoKEiHEs5sK1YOSkWihFOs8owkTTGZIrHdKBpiAMqnXQePUOnWhkhPxL6hQrN1d8bKQ6knAWensxzymUvF//zBonyrx19UZwoGpLFR37CkYpQ3gMaMUGJ4jNNMBFMZ0VkggUmSrdV0SXYyyevkm6zYZ83Lu6atdZlUUcZjuEEzsCGK2jBLbShAwQe4Rle4c14Ml6Md+NjMVoyip0j+APj8wcgf5Pi</latexit>

Wres

<latexit sha1_base64="+yyaNttjZcFc432Hgp35r3Wrxao=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTK9aYdOJmFmIpaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va219Y3Nru7RT3t3bPzisHFW7KkokhQ6NeCT7PlHAmYCOZppDP5ZAQp9Dz5/e5n7vEaRikXjQsxjckIwFCxgl2khepVofhkRP/CDteakElWV1r1KzG/YceJU4BamhAm2v8jUcRTQJQWjKiVIDx461mxKpGeWQlYeJgpjQKRnDwFBBQlBuOs+e4TOjjHAQSfOExnP190ZKQqVmoW8m86Bq2cvF/7xBooMbN2UiTjQIujgUJBzrCOdF4BGTQDWfGUKoZCYrphMiCdWmrrIpwVn+8irpNhvORePyvllrXRV1lNAJOkXnyEHXqIXuUBt1EEVP6Bm9ojcrs16sd+tjMbpmFTvH6A+szx/6xZRf</latexit>

Wout

<latexit sha1_base64="1korpf9Ez3trGE7K9uTnqnfBs+I=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTKdtEMnmTBzI5aQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY8E12Pa3tba+sbm1Xdop7+7tHxxWjqpdLRNFWYdKIVXfJ5oJHrEOcBCsHytGQl+wnj+9zf3eI1Oay+gBZjFzQzKOeMApASN5lWp9GBKY+EHa81KZQJbVvUrNbthz4FXiFKSGCrS9ytdwJGkSsgioIFoPHDsGNyUKOBUsKw8TzWJCp2TMBoZGJGTaTefZM3xmlBEOpDIvAjxXf2+kJNR6FvpmMg+ql71c/M8bJBDcuCmP4gRYRBeHgkRgkDgvAo+4YhTEzBBCFTdZMZ0QRSiYusqmBGf5y6uk22w4F43L+2atdVXUUUIn6BSdIwddoxa6Q23UQRQ9oWf0it6szHqx3q2PxeiaVewcoz+wPn8AEECUbQ==</latexit>

inputs

<latexit sha1_base64="ej1mv7JeU7TbmSKGo43zzFORoZA=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqswUX8uCG5cV7APaoWTSTBubSYYkI5Sh/+DGhSJu/R93/o2Z6Sy09UDgcM695J4TxJxp47rfTmltfWNzq7xd2dnd2z+oHh51tEwUoW0iuVS9AGvKmaBtwwynvVhRHAWcdoPpbeZ3n6jSTIoHM4upH+GxYCEj2Fipw0ScGD2s1ty6mwOtEq8gNSjQGla/BiNJkogKQzjWuu+5sfFTrAwjnM4rg0TTGJMpHtO+pQJHVPtpfu0cnVllhEKp7BMG5ervjRRHWs+iwE5G2Ez0speJ/3n9xIQ3fppHooIsPgoTjoxEWXQ0YooSw2eWYKKYvRWRCVaYGFtQxZbgLUdeJZ1G3buoX943as2roo4ynMApnIMH19CEO2hBGwg8wjO8wpsjnRfn3flYjJacYucY/sD5/AHs+I9T</latexit>

reservoir

<latexit sha1_base64="PJU2kWWedrjLo0iW4nQbqqSwRUo=">AAAB8HicbVDJSgNBEO1xjXGLevTSGARPYSa4HQNePEYwiyRD6OnUJE16Gbp7AmHIV3jxoIhXP8ebf2MnmYMmPih4vFdFVb0o4cxY3//21tY3Nre2CzvF3b39g8PS0XHTqFRTaFDFlW5HxABnEhqWWQ7tRAMREYdWNLqb+a0xaMOUfLSTBEJBBpLFjBLrpCcNBvRYMd0rlf2KPwdeJUFOyihHvVf66vYVTQVISzkxphP4iQ0zoi2jHKbFbmogIXREBtBxVBIBJszmB0/xuVP6OFbalbR4rv6eyIgwZiIi1ymIHZplbyb+53VSG9+GGZNJakHSxaI45dgqPPse95kGavnEEUI1c7diOiSaUOsyKroQguWXV0mzWgkuK1cP1XLtOo+jgE7RGbpAAbpBNXSP6qiBKBLoGb2iN097L96797FoXfPymRP0B97nD0bpkK8=</latexit>

outputs

<latexit sha1_base64="PHZ7Brv+aU7kG/dRFbIhpbEE4eI=">AAAB7nicbVDLSgMxFL3js9ZX1aWbYBFclZnia1lw47KCfUA7lEyaaUMzyZDcEUrpR7hxoYhbv8edf2PazkJbDwQO59xL7jlRKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWj3iOOVhQgdKxIJRdFJLZ5hmaHulsl/x5yCrJMhJGXLUe6Wvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZnzsl507pk1gb9xSSufp7Y0ITa8dJ5CYTikO77M3E/7xOhvFtOBHKReKKLT6KM0lQk1l20heGM5RjRygzwt1K2JAaytA1VHQlBMuRV0mzWgkuK1cP1XLtOq+jAKdwBhcQwA3U4B7q0AAGI3iGV3jzUu/Fe/c+FqNrXr5zAn/gff4A2GeP3g==</latexit>
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ESNs: Input features

• We consider the pre-trained word embedding GloVe-840B-
300d to obtain the input features.

• GloVe-840B-300d is a 300-dimensional vector representation for
words (obtained via some unsupervised learning algorithm).

• Any input text is embedded into a sequence of 300-dimensional
vectors.

… …

Win

<latexit sha1_base64="NT7iFoORMo4/+Ph4ZFbEtN1YHY8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDLaCq5IUX8uCG5cV7APaECbTSTt08mBmopSYT3HjQhG3fok7/8ZJm4W2Hhg4nHMvc+7xYs6ksqxvo7S2vrG5Vd6u7Ozu7R+Y1cOujBJBaIdEPBJ9D0vKWUg7iilO+7GgOPA47XnTm9zvPVAhWRTeq1lMnQCPQ+YzgpWWXLNaHwZYTTw/7bkpC7Os7po1q2HNgVaJXZAaFGi75tdwFJEkoKEiHEs5sK1YOSkWihFOs8owkTTGZIrHdKBpiAMqnXQePUOnWhkhPxL6hQrN1d8bKQ6knAWensxzymUvF//zBonyrx19UZwoGpLFR37CkYpQ3gMaMUGJ4jNNMBFMZ0VkggUmSrdV0SXYyyevkm6zYZ83Lu6atdZlUUcZjuEEzsCGK2jBLbShAwQe4Rle4c14Ml6Md+NjMVoyip0j+APj8wcgf5Pi</latexit>

Wres

<latexit sha1_base64="+yyaNttjZcFc432Hgp35r3Wrxao=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTK9aYdOJmFmIpaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va219Y3Nru7RT3t3bPzisHFW7KkokhQ6NeCT7PlHAmYCOZppDP5ZAQp9Dz5/e5n7vEaRikXjQsxjckIwFCxgl2khepVofhkRP/CDteakElWV1r1KzG/YceJU4BamhAm2v8jUcRTQJQWjKiVIDx461mxKpGeWQlYeJgpjQKRnDwFBBQlBuOs+e4TOjjHAQSfOExnP190ZKQqVmoW8m86Bq2cvF/7xBooMbN2UiTjQIujgUJBzrCOdF4BGTQDWfGUKoZCYrphMiCdWmrrIpwVn+8irpNhvORePyvllrXRV1lNAJOkXnyEHXqIXuUBt1EEVP6Bm9ojcrs16sd+tjMbpmFTvH6A+szx/6xZRf</latexit>

Wout

<latexit sha1_base64="1korpf9Ez3trGE7K9uTnqnfBs+I=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTKdtEMnmTBzI5aQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY8E12Pa3tba+sbm1Xdop7+7tHxxWjqpdLRNFWYdKIVXfJ5oJHrEOcBCsHytGQl+wnj+9zf3eI1Oay+gBZjFzQzKOeMApASN5lWp9GBKY+EHa81KZQJbVvUrNbthz4FXiFKSGCrS9ytdwJGkSsgioIFoPHDsGNyUKOBUsKw8TzWJCp2TMBoZGJGTaTefZM3xmlBEOpDIvAjxXf2+kJNR6FvpmMg+ql71c/M8bJBDcuCmP4gRYRBeHgkRgkDgvAo+4YhTEzBBCFTdZMZ0QRSiYusqmBGf5y6uk22w4F43L+2atdVXUUUIn6BSdIwddoxa6Q23UQRQ9oWf0it6szHqx3q2PxeiaVewcoz+wPn8AEECUbQ==</latexit>

inputs

<latexit sha1_base64="ej1mv7JeU7TbmSKGo43zzFORoZA=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqswUX8uCG5cV7APaoWTSTBubSYYkI5Sh/+DGhSJu/R93/o2Z6Sy09UDgcM695J4TxJxp47rfTmltfWNzq7xd2dnd2z+oHh51tEwUoW0iuVS9AGvKmaBtwwynvVhRHAWcdoPpbeZ3n6jSTIoHM4upH+GxYCEj2Fipw0ScGD2s1ty6mwOtEq8gNSjQGla/BiNJkogKQzjWuu+5sfFTrAwjnM4rg0TTGJMpHtO+pQJHVPtpfu0cnVllhEKp7BMG5ervjRRHWs+iwE5G2Ez0speJ/3n9xIQ3fppHooIsPgoTjoxEWXQ0YooSw2eWYKKYvRWRCVaYGFtQxZbgLUdeJZ1G3buoX943as2roo4ynMApnIMH19CEO2hBGwg8wjO8wpsjnRfn3flYjJacYucY/sD5/AHs+I9T</latexit>

reservoir

<latexit sha1_base64="PJU2kWWedrjLo0iW4nQbqqSwRUo=">AAAB8HicbVDJSgNBEO1xjXGLevTSGARPYSa4HQNePEYwiyRD6OnUJE16Gbp7AmHIV3jxoIhXP8ebf2MnmYMmPih4vFdFVb0o4cxY3//21tY3Nre2CzvF3b39g8PS0XHTqFRTaFDFlW5HxABnEhqWWQ7tRAMREYdWNLqb+a0xaMOUfLSTBEJBBpLFjBLrpCcNBvRYMd0rlf2KPwdeJUFOyihHvVf66vYVTQVISzkxphP4iQ0zoi2jHKbFbmogIXREBtBxVBIBJszmB0/xuVP6OFbalbR4rv6eyIgwZiIi1ymIHZplbyb+53VSG9+GGZNJakHSxaI45dgqPPse95kGavnEEUI1c7diOiSaUOsyKroQguWXV0mzWgkuK1cP1XLtOo+jgE7RGbpAAbpBNXSP6qiBKBLoGb2iN097L96797FoXfPymRP0B97nD0bpkK8=</latexit>

outputs

<latexit sha1_base64="PHZ7Brv+aU7kG/dRFbIhpbEE4eI=">AAAB7nicbVDLSgMxFL3js9ZX1aWbYBFclZnia1lw47KCfUA7lEyaaUMzyZDcEUrpR7hxoYhbv8edf2PazkJbDwQO59xL7jlRKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWj3iOOVhQgdKxIJRdFJLZ5hmaHulsl/x5yCrJMhJGXLUe6Wvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZnzsl507pk1gb9xSSufp7Y0ITa8dJ5CYTikO77M3E/7xOhvFtOBHKReKKLT6KM0lQk1l20heGM5RjRygzwt1K2JAaytA1VHQlBMuRV0mzWgkuK1cP1XLtOq+jAKdwBhcQwA3U4B7q0AAGI3iGV3jzUu/Fe/c+FqNrXr5zAn/gff4A2GeP3g==</latexit>
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ESNs: Training
…

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="A2/vf2I1nkJgSOx0OuBGKd9l95w=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQVH8uCG5cV7AOaECbTSTt0MgkzN0IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk9vC7z1SqVgsHmCaUC/CI8FCRjBoyTeP626EYRyEWT/3Mxdw6l/kdd+s2Q17BmuZOCWpoRJt3/xyhzFJIyqAcKzUwLET8DIsgRFO86qbKppgMsEjOtBU4IgqL5vFz60zrQytMJb6CbBm6u+NDEdKTaNATxZZ1aJXiP95gxTCGy9jIkmBCjI/FKbcgtgqurCGTFICfKoJJpLprBYZY4kJ6MaqugRn8cvLpNtsOJcN+75Za12VdVTQCTpF58hB16iF7lAbdRBBGXpGr+jNeDJejHfjYz66YpQ7R+gPjM8f6ZKVaA==</latexit>

X⌧3

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="5CAYHGeSBVuCaGS+appuE6OA/5Q=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM9gKrkpS8LEsuHFZwT6gCWEynbRDJw9mboQSAv6KGxeKuPU73Pk3TtostPXAwOGce7lnjp8IrsCyvo3K2vrG5lZ1u7azu7d/YB4e9VScSsq6NBaxHPhEMcEj1gUOgg0SyUjoC9b3p7eF339kUvE4eoBZwtyQjCMecEpAS5550nBCAhM/yAa5lzlAUq+VNzyzbjWtOfAqsUtSRyU6nvnljGKahiwCKohSQ9tKwM2IBE4Fy2tOqlhC6JSM2VDTiIRMudk8fo7PtTLCQSz1iwDP1d8bGQmVmoW+niyyqmWvEP/zhikEN27GoyQFFtHFoSAVGGJcdIFHXDIKYqYJoZLrrJhOiCQUdGM1XYK9/OVV0ms17cumdd+qt6/KOqroFJ2hC2Sja9RGd6iDuoiiDD2jV/RmPBkvxrvxsRitGOXOMfoD4/MH6AyVZw==</latexit>

X⌧2

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="BJ7JgSJYFQE4d1vok4WTSKJg30Q=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4GNZcOOygn1AE8JkOmmHTh7MTIQSAv6KGxeKuPU73Pk3TtostPXAwOGce7lnjp9wJpVlfRuVtfWNza3qdm1nd2//wDw86sk4FYR2ScxjMfCxpJxFtKuY4nSQCIpDn9O+P70t/P4jFZLF0YOaJdQN8ThiASNYackzTxpOiNXED7JB7mWOwqln5w3PrFtNaw60SuyS1KFExzO/nFFM0pBGinAs5dC2EuVmWChGOM1rTippgskUj+lQ0wiHVLrZPH6OzrUyQkEs9IsUmqu/NzIcSjkLfT1ZZJXLXiH+5w1TFdy4GYuSVNGILA4FKUcqRkUXaMQEJYrPNMFEMJ0VkQkWmCjdWE2XYC9/eZX0Wk37smndt+rtq7KOKpzCGVyADdfQhjvoQBcIZPAMr/BmPBkvxrvxsRitGOXOMfyB8fkD5oaVZg==</latexit>

X⌧1

<latexit sha1_base64="IsgGROUSwcx96vdj6ROmyuQsIFk=">AAACGXicbVDLSgMxFM34rOOr6tJNsAiuykxRdFlw47KKfUCnlEzmThuaSYYkUyhDf8ONv+LGhSIudeXfmD4QbT0QOJxzLjf3hCln2njel7Oyura+sVnYcrd3dvf2iweHDS0zRaFOJZeqFRINnAmoG2Y4tFIFJAk5NMPB9cRvDkFpJsW9GaXQSUhPsJhRYqzULXpBCD0mcgrCgBq7d6BBDSVTOAhcbYgB7QYgop9At1jyyt4UeJn4c1JCc9S6xY8gkjRL7DzlROu276WmkxNlGOUwdoNMQ0rogPSgbakgCehOPr1sjE+tEuFYKvuEwVP190ROEq1HSWiTCTF9vehNxP+8dmbiq07ORJoZEHS2KM44NhJPasIRU0ANH1lCqGL2r5j2iSLUlqAnJfiLJy+TRqXsX5S920qpej6vo4CO0Qk6Qz66RFV0g2qojih6QE/oBb06j86z8+a8z6IrznzmCP2B8/kNzfugug==</latexit>

Reservoir
states

<latexit sha1_base64="vmVTtKYUe31tlNDIOxBU23EmJK8=">AAACG3icbVDLSsNAFJ3UV42vqEs3g0VwVZKC2GVBBFdS0T6gKWUyvWmHTiZhZiKUkP9w46+4caGIK8GFf+P0gWjrgQuHc+7l3nuChDOlXffLKqysrq1vFDftre2d3T1n/6Cp4lRSaNCYx7IdEAWcCWhopjm0EwkkCji0gtHFxG/dg1QsFnd6nEA3IgPBQkaJNlLPqWR+ENp+AAMmMk2ClBOZZ5TmdqWMfd++vL22fRD9H8/Oe07JLbtT4GXizUkJzVHvOR9+P6ZpBEJTTpTqeG6iuxmRmlEOue2nChJCR2QAHUMFiUB1s+lvOT4xSh+HsTQlNJ6qvycyEik1jgLTGRE9VIveRPzP66Q6rHYzJpJUg6CzRWHKsY7xJCjcZxKo5mNDCJXM3IrpkEhCtYnTNiF4iy8vk2al7J2V3ZtKqVadx1FER+gYnSIPnaMaukJ11EAUPaAn9IJerUfr2Xqz3metBWs+c4j+wPr8Bp6hoHs=</latexit>

2.
ESN

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="G5gxFH8ynSY5mohmH55XI24rXq4=">AAAB/nicbVDLSsNAFJ34rPUVFVduBlvBVUkKPpYFEVxWsA9oQphMJ+3QyYOZG6GEgL/ixoUibv0Od/6NkzYLbT0wcDjnXu6Z4yeCK7Csb2NldW19Y7OyVd3e2d3bNw8OuypOJWUdGotY9n2imOAR6wAHwfqJZCT0Bev5k5vC7z0yqXgcPcA0YW5IRhEPOCWgJc88rjshgbEfZLe5lzlAUs/O655ZsxrWDHiZ2CWpoRJtz/xyhjFNQxYBFUSpgW0l4GZEAqeC5VUnVSwhdEJGbKBpREKm3GwWP8dnWhniIJb6RYBn6u+NjIRKTUNfTxZZ1aJXiP95gxSCazfjUZICi+j8UJAKDDEuusBDLhkFMdWEUMl1VkzHRBIKurGqLsFe/PIy6TYb9kXDum/WWpdlHRV0gk7RObLRFWqhO9RGHURRhp7RK3oznowX4934mI+uGOXOEfoD4/MHyOmVUw==</latexit>

E⌧1

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="n3eUQn8wn74jBKLrpTot8AxLJH0=">AAAB/nicbVDLSsNAFJ34rPUVFVduBlvBVUkKPpYFEVxWsA9oQphMJ+3QyYOZG6GEgL/ixoUibv0Od/6NkzYLbT0wcDjnXu6Z4yeCK7Csb2NldW19Y7OyVd3e2d3bNw8OuypOJWUdGotY9n2imOAR6wAHwfqJZCT0Bev5k5vC7z0yqXgcPcA0YW5IRhEPOCWgJc88rjshgbEfZLe5lzlAUq+Z1z2zZjWsGfAysUtSQyXanvnlDGOahiwCKohSA9tKwM2IBE4Fy6tOqlhC6ISM2EDTiIRMudksfo7PtDLEQSz1iwDP1N8bGQmVmoa+niyyqkWvEP/zBikE127GoyQFFtH5oSAVGGJcdIGHXDIKYqoJoZLrrJiOiSQUdGNVXYK9+OVl0m027IuGdd+stS7LOiroBJ2ic2SjK9RCd6iNOoiiDD2jV/RmPBkvxrvxMR9dMcqdI/QHxucPym+VVA==</latexit>

E⌧2

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="Y8Ug14264hf0HKPzG/vbxMImlyY=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4mNZEMFlBfuAJoTJdNIOnTyYmQglBPwVNy4Ucet3uPNvnLZZaOuBgcM593LPHD/hTCrL+jZKK6tr6xvlzcrW9s7unrl/0JFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3wz9buPVEgWRw9qklA3xMOIBYxgpSXPPKo5IVYjP8hucy9zFE6987zmmVWrbs2AloldkCoUaHnmlzOISRrSSBGOpezbVqLcDAvFCKd5xUklTTAZ4yHtaxrhkEo3m8XP0alWBiiIhX6RQjP190aGQyknoa8np1nlojcV//P6qQqu3YxFSapoROaHgpQjFaNpF2jABCWKTzTBRDCdFZERFpgo3VhFl2AvfnmZdBp1+6Ju3TeqzcuijjIcwwmcgQ1X0IQ7aEEbCGTwDK/wZjwZL8a78TEfLRnFziH8gfH5A8v1lVU=</latexit>

E⌧3

…
<latexit sha1_base64="ZYz098tM6i12l+S/d/NiVTM650g=">AAACF3icbVDLSsNAFJ34rPEVdelmsAiuSlIUXRZEcFnBPqApZTK5aYdOJmFmIpbQv3Djr7hxoYhb3fk3Ttsg2npg4HDOPdy5J0g5U9p1v6yl5ZXVtfXShr25tb2z6+ztN1WSSQoNmvBEtgOigDMBDc00h3YqgcQBh1YwvJz4rTuQiiXiVo9S6MakL1jEKNFG6jkVP4A+EzkFoUGO7as4gDCEEPu+reFeK9sHEf7YPafsVtwp8CLxClJGBeo959MPE5rFJk85Uarjuanu5kRqRjmMbT9TkBI6JH3oGCpIDKqbT+8a42OjhDhKpHlC46n6O5GTWKlRHJjJmOiBmvcm4n9eJ9PRRTdnIs00CDpbFGUc6wRPSsIhk0A1HxlCqGTmr5gOiCTUlKAmJXjzJy+SZrXinVXcm2q5dlrUUUKH6AidIA+doxq6RnXUQBQ9oCf0gl6tR+vZerPeZ6NLVpE5QH9gfXwDti6fkw==</latexit>

Embedded
texts

<latexit sha1_base64="pABY/pRJauZxbEcH8b7zz00+YV8=">AAACIXicbVDLSgMxFM34rOOr6tJNsAiuyowgdlkQwWUF+4BOKUnmThuayQxJRijD/Iobf8WNC0W6E3/G9IFo64HA4ZxzubmHpoJr43mfztr6xubWdmnH3d3bPzgsHx23dJIpBk2WiER1KNEguISm4UZAJ1VAYiqgTUc3U7/9CErzRD6YcQq9mAwkjzgjxkr9ci0PaOQGFAZc5obQTBBV5IwVrl/FQeDexhTCkMuBG4AMfxJu0S9XvKo3A14l/oJU0AKNfnkShAnLYpCGCaJ11/dS08uJMpwJKNwg05ASNiID6FoqSQy6l88uLPC5VUIcJco+afBM/T2Rk1jrcUxtMiZmqJe9qfif181MVOvlXKaZAcnmi6JMYJPgaV045AqYEWNLCFPc/hWzIVGEGVuqa0vwl09eJa3Lqn9V9e4vK/Xaoo4SOkVn6AL56BrV0R1qoCZi6Am9oDf07jw7r86HM5lH15zFzAn6A+frG+WLo08=</latexit>

1.
Embedding

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="yKR3mvXlvY1KSripHDVCDgQXTRk=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQFH8uCG5cV7AOaECbTSTt0MgkzN2IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk5vC7z1QqVgs7mGaUC/CI8FCRjBoyTeP626EYRyE2WPuZy7g1Hfyum/W7IY9g7VMnJLUUIm2b365w5ikERVAOFZq4NgJeBmWwAinedVNFU0wmeARHWgqcESVl83i59aZVoZWGEv9BFgz9fdGhiOlplGgJ4usatErxP+8QQrhtZcxkaRABZkfClNuQWwVXVhDJikBPtUEE8l0VouMscQEdGNVXYKz+OVl0m02nIuGfdestS7LOiroBJ2ic+SgK9RCt6iNOoigDD2jV/RmPBkvxrvxMR9dMcqdI/QHxucPGHWVhg==</latexit>x⌧1

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="eC+YkswfZp9HCJFIFvU3bI/FoAw=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQFH8uCG5cV7AOaECbTSTt0MgkzN2IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk5vC7z1QqVgs7mGaUC/CI8FCRjBoyTeP626EYRyE2WPuZy7g1G/mdd+s2Q17BmuZOCWpoRJt3/xyhzFJIyqAcKzUwLET8DIsgRFO86qbKppgMsEjOtBU4IgqL5vFz60zrQytMJb6CbBm6u+NDEdKTaNATxZZ1aJXiP95gxTCay9jIkmBCjI/FKbcgtgqurCGTFICfKoJJpLprBYZY4kJ6MaqugRn8cvLpNtsOBcN+65Za12WdVTQCTpF58hBV6iFblEbdRBBGXpGr+jNeDJejHfjYz66YpQ7R+gPjM8fGfuVhw==</latexit>x⌧2

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="H7Td+2pJERbrwq6s53JIONckepQ=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4mNZcOOygn1AE8JkOmmHTh7MTMQSAv6KGxeKuPU73Pk3TtsstPXAwOGce7lnjp9wJpVlfRulldW19Y3yZmVre2d3z9w/6Mg4FYS2Scxj0fOxpJxFtK2Y4rSXCIpDn9OuP76Z+t0HKiSLo3s1Sagb4mHEAkaw0pJnHtWcEKuRH2SPuZc5CqfeeV7zzKpVt2ZAy8QuSBUKtDzzyxnEJA1ppAjHUvZtK1FuhoVihNO84qSSJpiM8ZD2NY1wSKWbzeLn6FQrAxTEQr9IoZn6eyPDoZST0NeT06xy0ZuK/3n9VAXXbsaiJFU0IvNDQcqRitG0CzRgghLFJ5pgIpjOisgIC0yUbqyiS7AXv7xMOo26fVG37hrV5mVRRxmO4QTOwIYraMIttKANBDJ4hld4M56MF+Pd+JiPloxi5xD+wPj8ARuBlYg=</latexit>x⌧3 …

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

<latexit sha1_base64="qL9Yock7IFkW9IZwpy1q+fYvfvg=">AAACBnicbVDLSsNAFJ3UV62vqksRBlvBVUkKPpYFNy4r2Ac0NUymk3boZBJmboQSsnLjr7hxoYhbv8Gdf+Ok7UJbD1w4nHMv997jx4JrsO1vq7Cyura+UdwsbW3v7O6V9w/aOkoUZS0aiUh1faKZ4JK1gINg3VgxEvqCdfzxde53HpjSPJJ3MIlZPyRDyQNOCRjJKx9X3ZDAyA/SiZe6KsROdp8CUUMGWVb1yhW7Zk+Bl4kzJxU0R9Mrf7mDiCYhk0AF0brn2DH0U6KAU8GykptoFhM6JkPWM1SSkOl+On0jw6dGGeAgUqYk4Kn6eyIlodaT0Ded+c160cvF/7xeAsFVP+UyToBJOlsUJAJDhPNM8IArRkFMDCFUcXMrpiOiCAWTXMmE4Cy+vEza9ZpzXrNv65XGxTyOIjpCJ+gMOegSNdANaqIWougRPaNX9GY9WS/Wu/Uxay1Y85lD9AfW5w9nTJkK</latexit>

ytarget
1

<latexit sha1_base64="vUPOTJ1D0/x072hrAL+J64RHrAI=">AAACBnicbVDLSsNAFJ3UV62vqEsRBlvBVUkKPpYFNy4r2Ae0sUymk3bo5MHMjRBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nvcSHAFlvVtlFZW19Y3ypuVre2d3T1z/6CjwlhS1qahCGXPJYoJHrA2cBCsF0lGfFewrju9zv3uA5OKh8EdJBFzfDIOuMcpAS0NzePawCcwcb00GaYD6eNGdp8CkWMGWVYbmlWrbs2Al4ldkCoq0BqaX4NRSGOfBUAFUapvWxE4KZHAqWBZZRArFhE6JWPW1zQgPlNOOnsjw6daGWEvlLoCwDP190RKfKUS39Wd+c1q0cvF/7x+DN6Vk/IgioEFdL7IiwWGEOeZ4BGXjIJINCFUcn0rphMiCQWdXEWHYC++vEw6jbp9XrduG9XmRRFHGR2hE3SGbHSJmugGtVAbUfSIntErejOejBfj3fiYt5aMYuYQ/YHx+QNo3JkL</latexit>

ytarget
2

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

<latexit sha1_base64="twCHUpx6qvyowTTlsL2nBjoAUdA=">AAACBnicbVDLSsNAFJ34rPUVdSnCYCu4KknFx7LgxmUF+4Amlsl00g6dPJi5EUrIyo2/4saFIm79Bnf+jZM2C209cOFwzr3ce48XC67Asr6NpeWV1bX10kZ5c2t7Z9fc22+rKJGUtWgkItn1iGKCh6wFHATrxpKRwBOs442vc7/zwKTiUXgHk5i5ARmG3OeUgJb65lHVCQiMPD+d9FNHBvgsu0+ByCGDLKv2zYpVs6bAi8QuSAUVaPbNL2cQ0SRgIVBBlOrZVgxuSiRwKlhWdhLFYkLHZMh6moYkYMpNp29k+EQrA+xHUlcIeKr+nkhJoNQk8HRnfrOa93LxP6+XgH/lpjyME2AhnS3yE4EhwnkmeMAloyAmmhAqub4V0xGRhIJOrqxDsOdfXiTtes0+r1m39UrjooijhA7RMTpFNrpEDXSDmqiFKHpEz+gVvRlPxovxbnzMWpeMYuYA/YHx+QNqbJkM</latexit>

ytarget
3

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

…<latexit sha1_base64="ZWyWKXZkB1A2I3i4uH99UaeK+YE=">AAACDXicbVDLSsNAFJ34rPEVdekmWAVXJSmKLgtuXFboC5pQJpObdOhkEmYmQgn9ATf+ihsXirh1786/cdoG0dYDA4dz7uHOPUHGqFSO82WsrK6tb2xWtsztnd29fevgsCPTXBBok5SlohdgCYxyaCuqGPQyATgJGHSD0c3U796DkDTlLTXOwE9wzGlECVZaGlinXgAx5QUBrkBMzBYWMShpesDDH3FgVZ2aM4O9TNySVFGJ5sD69MKU5InOE4al7LtOpvwCC0UJg4np5RIyTEY4hr6mHCcg/WJ2zcQ+00poR6nQjyt7pv5OFDiRcpwEejLBaigXvan4n9fPVXTtF5RnuQJO5ouinNkqtafV2CEVQBQba4KJoPqvNhligYkuQU5LcBdPXiades29rDl39Wrjoqyjgo7RCTpHLrpCDXSLmqiNCHpAT+gFvRqPxrPxZrzPR1eMMnOE/sD4+Aazqpvl</latexit>

Targets

<latexit sha1_base64="FHRFEh/ov720aIoLnDsZj/ZlNic=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbFU0kKYo8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD/3LQbniVt0FyDrxclKBHM1B+as/jFkacYVMUmN6npugn1GNgkk+K/VTwxPKJnTEe5YqGnHjZ4tLZ+TCKkMSxtqWQrJQf09kNDJmGgW2M6I4NqveXPzP66UY1v1MqCRFrthyUZhKgjGZv02GQnOGcmoJZVrYWwkbU00Z2nBKNgRv9eV10q5Vveuqe1+rNOp5HEU4g3O4Ag9uoAF30IQWMAjhGV7hzZk4L86787FsLTj5zCn8gfP5AxhgjQg=</latexit>

&

<latexit sha1_base64="KFrSEt/MHkPuSh80mm9ogIjmAlE="></latexit>

3.
Merging
strategy

<latexit sha1_base64="40TLH+XaQF33eIjmYybImREitSI=">AAACFnicbVDLSsNAFJ34rPFVdelmsAhuLElRdFlw40aoYB/QhDKZ3LRDJ5MwMxFK6Fe48VfcuFDErbjzb5y0RbT1wMDhnHu4c0+Qcqa043xZS8srq2vrpQ17c2t7Z7e8t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfCq8Nv3IBVLxJ0epeDHpC9YxCjRRuqVT70A+kzkFIQGObZvQPYhxJ5nK000KNsDEf64vXLFqToT4EXizkgFzdDolT+9MKFZbPKUE6W6rpNqPydSM8phbHuZgpTQIelD11BBYlB+PjlrjI+NEuIokeYJjSfq70ROYqVGcWAmY6IHat4rxP+8bqajSz9nIs00CDpdFGUc6wQXHeGQSaCajwwhVDLzV0wHRBJqSlBFCe78yYukVau651Xntlapn83qKKFDdIROkIsuUB1dowZqIooe0BN6Qa/Wo/VsvVnv09Ela5Y5QH9gfXwD986fLw==</latexit>

Merged
states

<latexit sha1_base64="5AKE8r7bzQphEWitDba+vgjKvkw="></latexit>

4.
Learning
algorithm

(Ridge regression)

<latexit sha1_base64="GBexEPdL5kh02DQbBShKOJ3uEdM="></latexit>

output weights
(closed-form solution)

<latexit sha1_base64="ofSHMSIf8TtyLr0oRB8TGhLfLuU=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4lr4GpdGXctNrckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L 6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AUidmSM=</latexit>

⌧1 = (w1
1, w

2
1, . . . )

<latexit sha1_base64="ofSHMSIf8TtyLr0oRB8TGhLfLuU=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4lr4GpdGXctNrckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AUidmSM=</latexit>

⌧1 = (w1
1, w

2
1, . . . )

<latexit sha1_base64="92v+uHYlz5G4Gs29QXeQZNUn834=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4tr4GpdGXctN7ckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AU1jmSY=</latexit>

⌧2 = (w1
2, w

2
2, . . . )

…

<latexit sha1_base64="iZGfG2LrPlrwJmF/Qn9wTawnV+k=">AAACFXicbVDLSsNAFJ3UV42vqks3g0VwISUpoi4LbnRXwT6gCWUyuW2HTiZhZiKW0J9w46+4caGIW8Gdf+OkLaKtBwYO59zLnXOChDOlHefLKiwtr6yuFdftjc2t7Z3S7l5Txamk0KAxj2U7IAo4E9DQTHNoJxJIFHBoBcPL3G/dgVQsFrd6lIAfkb5gPUaJNlK3dOIF0GcioyA0yLF9LZJUK+x5toZ7rWwPRPhjdktlp+JMgBeJOyNlNEO9W/r0wpimkdmnnCjVcZ1E+xmRmlEOY9tLFSSEDkkfOoYKEoHys0mqMT4ySoh7sTRPaDxRf29kJFJqFAVmMiJ6oOa9XPzP66S6d+FnLE8Kgk4P9VKOdYzzinDIJFDNR4YQKpn5K6YDIgk1Jai8BHc+8iJpVivuWaV6Uy3XTmd1FNEBOkTHyEXnqIauUB01EEUP6Am9oFfr0Xq23qz36WjBmu3soz+wPr4Bg2me+w==</latexit>

Inputs
texts

<latexit sha1_base64="Xcjpt8YKjxYrnvP8MJdfzezqDe0="></latexit>

Wout
T = (XT X + �I)�1XT ytarget

… …

Win

<latexit sha1_base64="NT7iFoORMo4/+Ph4ZFbEtN1YHY8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDLaCq5IUX8uCG5cV7APaECbTSTt08mBmopSYT3HjQhG3fok7/8ZJm4W2Hhg4nHMvc+7xYs6ksqxvo7S2vrG5Vd6u7Ozu7R+Y1cOujBJBaIdEPBJ9D0vKWUg7iilO+7GgOPA47XnTm9zvPVAhWRTeq1lMnQCPQ+YzgpWWXLNaHwZYTTw/7bkpC7Os7po1q2HNgVaJXZAaFGi75tdwFJEkoKEiHEs5sK1YOSkWihFOs8owkTTGZIrHdKBpiAMqnXQePUOnWhkhPxL6hQrN1d8bKQ6knAWensxzymUvF//zBonyrx19UZwoGpLFR37CkYpQ3gMaMUGJ4jNNMBFMZ0VkggUmSrdV0SXYyyevkm6zYZ83Lu6atdZlUUcZjuEEzsCGK2jBLbShAwQe4Rle4c14Ml6Md+NjMVoyip0j+APj8wcgf5Pi</latexit>

Wres

<latexit sha1_base64="+yyaNttjZcFc432Hgp35r3Wrxao=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTK9aYdOJmFmIpaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va219Y3Nru7RT3t3bPzisHFW7KkokhQ6NeCT7PlHAmYCOZppDP5ZAQp9Dz5/e5n7vEaRikXjQsxjckIwFCxgl2khepVofhkRP/CDteakElWV1r1KzG/YceJU4BamhAm2v8jUcRTQJQWjKiVIDx461mxKpGeWQlYeJgpjQKRnDwFBBQlBuOs+e4TOjjHAQSfOExnP190ZKQqVmoW8m86Bq2cvF/7xBooMbN2UiTjQIujgUJBzrCOdF4BGTQDWfGUKoZCYrphMiCdWmrrIpwVn+8irpNhvORePyvllrXRV1lNAJOkXnyEHXqIXuUBt1EEVP6Bm9ojcrs16sd+tjMbpmFTvH6A+szx/6xZRf</latexit>

Wout

<latexit sha1_base64="1korpf9Ez3trGE7K9uTnqnfBs+I=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTKdtEMnmTBzI5aQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY8E12Pa3tba+sbm1Xdop7+7tHxxWjqpdLRNFWYdKIVXfJ5oJHrEOcBCsHytGQl+wnj+9zf3eI1Oay+gBZjFzQzKOeMApASN5lWp9GBKY+EHa81KZQJbVvUrNbthz4FXiFKSGCrS9ytdwJGkSsgioIFoPHDsGNyUKOBUsKw8TzWJCp2TMBoZGJGTaTefZM3xmlBEOpDIvAjxXf2+kJNR6FvpmMg+ql71c/M8bJBDcuCmP4gRYRBeHgkRgkDgvAo+4YhTEzBBCFTdZMZ0QRSiYusqmBGf5y6uk22w4F43L+2atdVXUUUIn6BSdIwddoxa6Q23UQRQ9oWf0it6szHqx3q2PxeiaVewcoz+wPn8AEECUbQ==</latexit>

inputs

<latexit sha1_base64="ej1mv7JeU7TbmSKGo43zzFORoZA=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqswUX8uCG5cV7APaoWTSTBubSYYkI5Sh/+DGhSJu/R93/o2Z6Sy09UDgcM695J4TxJxp47rfTmltfWNzq7xd2dnd2z+oHh51tEwUoW0iuVS9AGvKmaBtwwynvVhRHAWcdoPpbeZ3n6jSTIoHM4upH+GxYCEj2Fipw0ScGD2s1ty6mwOtEq8gNSjQGla/BiNJkogKQzjWuu+5sfFTrAwjnM4rg0TTGJMpHtO+pQJHVPtpfu0cnVllhEKp7BMG5ervjRRHWs+iwE5G2Ez0speJ/3n9xIQ3fppHooIsPgoTjoxEWXQ0YooSw2eWYKKYvRWRCVaYGFtQxZbgLUdeJZ1G3buoX943as2roo4ynMApnIMH19CEO2hBGwg8wjO8wpsjnRfn3flYjJacYucY/sD5/AHs+I9T</latexit>

reservoir

<latexit sha1_base64="PJU2kWWedrjLo0iW4nQbqqSwRUo=">AAAB8HicbVDJSgNBEO1xjXGLevTSGARPYSa4HQNePEYwiyRD6OnUJE16Gbp7AmHIV3jxoIhXP8ebf2MnmYMmPih4vFdFVb0o4cxY3//21tY3Nre2CzvF3b39g8PS0XHTqFRTaFDFlW5HxABnEhqWWQ7tRAMREYdWNLqb+a0xaMOUfLSTBEJBBpLFjBLrpCcNBvRYMd0rlf2KPwdeJUFOyihHvVf66vYVTQVISzkxphP4iQ0zoi2jHKbFbmogIXREBtBxVBIBJszmB0/xuVP6OFbalbR4rv6eyIgwZiIi1ymIHZplbyb+53VSG9+GGZNJakHSxaI45dgqPPse95kGavnEEUI1c7diOiSaUOsyKroQguWXV0mzWgkuK1cP1XLtOo+jgE7RGbpAAbpBNXSP6qiBKBLoGb2iN097L96797FoXfPymRP0B97nD0bpkK8=</latexit>

outputs

<latexit sha1_base64="PHZ7Brv+aU7kG/dRFbIhpbEE4eI=">AAAB7nicbVDLSgMxFL3js9ZX1aWbYBFclZnia1lw47KCfUA7lEyaaUMzyZDcEUrpR7hxoYhbv8edf2PazkJbDwQO59xL7jlRKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWj3iOOVhQgdKxIJRdFJLZ5hmaHulsl/x5yCrJMhJGXLUe6Wvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZnzsl507pk1gb9xSSufp7Y0ITa8dJ5CYTikO77M3E/7xOhvFtOBHKReKKLT6KM0lQk1l20heGM5RjRygzwt1K2JAaytA1VHQlBMuRV0mzWgkuK1cP1XLtOq+jAKdwBhcQwA3U4B7q0AAGI3iGV3jzUu/Fe/c+FqNrXr5zAn/gff4A2GeP3g==</latexit>

Efficient Text Classification with Echo State Networks Cabessa et al.
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…

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="A2/vf2I1nkJgSOx0OuBGKd9l95w=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQVH8uCG5cV7AOaECbTSTt0MgkzN0IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk9vC7z1SqVgsHmCaUC/CI8FCRjBoyTeP626EYRyEWT/3Mxdw6l/kdd+s2Q17BmuZOCWpoRJt3/xyhzFJIyqAcKzUwLET8DIsgRFO86qbKppgMsEjOtBU4IgqL5vFz60zrQytMJb6CbBm6u+NDEdKTaNATxZZ1aJXiP95gxTCGy9jIkmBCjI/FKbcgtgqurCGTFICfKoJJpLprBYZY4kJ6MaqugRn8cvLpNtsOJcN+75Za12VdVTQCTpF58hB16iF7lAbdRBBGXpGr+jNeDJejHfjYz66YpQ7R+gPjM8f6ZKVaA==</latexit>

X⌧3

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="5CAYHGeSBVuCaGS+appuE6OA/5Q=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM9gKrkpS8LEsuHFZwT6gCWEynbRDJw9mboQSAv6KGxeKuPU73Pk3TtostPXAwOGce7lnjp8IrsCyvo3K2vrG5lZ1u7azu7d/YB4e9VScSsq6NBaxHPhEMcEj1gUOgg0SyUjoC9b3p7eF339kUvE4eoBZwtyQjCMecEpAS5550nBCAhM/yAa5lzlAUq+VNzyzbjWtOfAqsUtSRyU6nvnljGKahiwCKohSQ9tKwM2IBE4Fy2tOqlhC6JSM2VDTiIRMudk8fo7PtTLCQSz1iwDP1d8bGQmVmoW+niyyqmWvEP/zhikEN27GoyQFFtHFoSAVGGJcdIFHXDIKYqYJoZLrrJhOiCQUdGM1XYK9/OVV0ms17cumdd+qt6/KOqroFJ2hC2Sja9RGd6iDuoiiDD2jV/RmPBkvxrvxsRitGOXOMfoD4/MH6AyVZw==</latexit>

X⌧2

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="BJ7JgSJYFQE4d1vok4WTSKJg30Q=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4GNZcOOygn1AE8JkOmmHTh7MTIQSAv6KGxeKuPU73Pk3TtostPXAwOGce7lnjp9wJpVlfRuVtfWNza3qdm1nd2//wDw86sk4FYR2ScxjMfCxpJxFtKuY4nSQCIpDn9O+P70t/P4jFZLF0YOaJdQN8ThiASNYackzTxpOiNXED7JB7mWOwqln5w3PrFtNaw60SuyS1KFExzO/nFFM0pBGinAs5dC2EuVmWChGOM1rTippgskUj+lQ0wiHVLrZPH6OzrUyQkEs9IsUmqu/NzIcSjkLfT1ZZJXLXiH+5w1TFdy4GYuSVNGILA4FKUcqRkUXaMQEJYrPNMFEMJ0VkQkWmCjdWE2XYC9/eZX0Wk37smndt+rtq7KOKpzCGVyADdfQhjvoQBcIZPAMr/BmPBkvxrvxsRitGOXOMfyB8fkD5oaVZg==</latexit>

X⌧1

<latexit sha1_base64="IsgGROUSwcx96vdj6ROmyuQsIFk=">AAACGXicbVDLSgMxFM34rOOr6tJNsAiuykxRdFlw47KKfUCnlEzmThuaSYYkUyhDf8ONv+LGhSIudeXfmD4QbT0QOJxzLjf3hCln2njel7Oyura+sVnYcrd3dvf2iweHDS0zRaFOJZeqFRINnAmoG2Y4tFIFJAk5NMPB9cRvDkFpJsW9GaXQSUhPsJhRYqzULXpBCD0mcgrCgBq7d6BBDSVTOAhcbYgB7QYgop9At1jyyt4UeJn4c1JCc9S6xY8gkjRL7DzlROu276WmkxNlGOUwdoNMQ0rogPSgbakgCehOPr1sjE+tEuFYKvuEwVP190ROEq1HSWiTCTF9vehNxP+8dmbiq07ORJoZEHS2KM44NhJPasIRU0ANH1lCqGL2r5j2iSLUlqAnJfiLJy+TRqXsX5S920qpej6vo4CO0Qk6Qz66RFV0g2qojih6QE/oBb06j86z8+a8z6IrznzmCP2B8/kNzfugug==</latexit>

Reservoir
states

<latexit sha1_base64="vmVTtKYUe31tlNDIOxBU23EmJK8=">AAACG3icbVDLSsNAFJ3UV42vqEs3g0VwVZKC2GVBBFdS0T6gKWUyvWmHTiZhZiKUkP9w46+4caGIK8GFf+P0gWjrgQuHc+7l3nuChDOlXffLKqysrq1vFDftre2d3T1n/6Cp4lRSaNCYx7IdEAWcCWhopjm0EwkkCji0gtHFxG/dg1QsFnd6nEA3IgPBQkaJNlLPqWR+ENp+AAMmMk2ClBOZZ5TmdqWMfd++vL22fRD9H8/Oe07JLbtT4GXizUkJzVHvOR9+P6ZpBEJTTpTqeG6iuxmRmlEOue2nChJCR2QAHUMFiUB1s+lvOT4xSh+HsTQlNJ6qvycyEik1jgLTGRE9VIveRPzP66Q6rHYzJpJUg6CzRWHKsY7xJCjcZxKo5mNDCJXM3IrpkEhCtYnTNiF4iy8vk2al7J2V3ZtKqVadx1FER+gYnSIPnaMaukJ11EAUPaAn9IJerUfr2Xqz3metBWs+c4j+wPr8Bp6hoHs=</latexit>

2.
ESN

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="G5gxFH8ynSY5mohmH55XI24rXq4=">AAAB/nicbVDLSsNAFJ34rPUVFVduBlvBVUkKPpYFEVxWsA9oQphMJ+3QyYOZG6GEgL/ixoUibv0Od/6NkzYLbT0wcDjnXu6Z4yeCK7Csb2NldW19Y7OyVd3e2d3bNw8OuypOJWUdGotY9n2imOAR6wAHwfqJZCT0Bev5k5vC7z0yqXgcPcA0YW5IRhEPOCWgJc88rjshgbEfZLe5lzlAUs/O655ZsxrWDHiZ2CWpoRJtz/xyhjFNQxYBFUSpgW0l4GZEAqeC5VUnVSwhdEJGbKBpREKm3GwWP8dnWhniIJb6RYBn6u+NjIRKTUNfTxZZ1aJXiP95gxSCazfjUZICi+j8UJAKDDEuusBDLhkFMdWEUMl1VkzHRBIKurGqLsFe/PIy6TYb9kXDum/WWpdlHRV0gk7RObLRFWqhO9RGHURRhp7RK3oznowX4934mI+uGOXOEfoD4/MHyOmVUw==</latexit>

E⌧1

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="n3eUQn8wn74jBKLrpTot8AxLJH0=">AAAB/nicbVDLSsNAFJ34rPUVFVduBlvBVUkKPpYFEVxWsA9oQphMJ+3QyYOZG6GEgL/ixoUibv0Od/6NkzYLbT0wcDjnXu6Z4yeCK7Csb2NldW19Y7OyVd3e2d3bNw8OuypOJWUdGotY9n2imOAR6wAHwfqJZCT0Bev5k5vC7z0yqXgcPcA0YW5IRhEPOCWgJc88rjshgbEfZLe5lzlAUq+Z1z2zZjWsGfAysUtSQyXanvnlDGOahiwCKohSA9tKwM2IBE4Fy6tOqlhC6ISM2EDTiIRMudksfo7PtDLEQSz1iwDP1N8bGQmVmoa+niyyqkWvEP/zBikE127GoyQFFtH5oSAVGGJcdIGHXDIKYqoJoZLrrJiOiSQUdGNVXYK9+OVl0m027IuGdd+stS7LOiroBJ2ic2SjK9RCd6iNOoiiDD2jV/RmPBkvxrvxMR9dMcqdI/QHxucPym+VVA==</latexit>

E⌧2

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="Y8Ug14264hf0HKPzG/vbxMImlyY=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4mNZEMFlBfuAJoTJdNIOnTyYmQglBPwVNy4Ucet3uPNvnLZZaOuBgcM593LPHD/hTCrL+jZKK6tr6xvlzcrW9s7unrl/0JFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3wz9buPVEgWRw9qklA3xMOIBYxgpSXPPKo5IVYjP8hucy9zFE6987zmmVWrbs2AloldkCoUaHnmlzOISRrSSBGOpezbVqLcDAvFCKd5xUklTTAZ4yHtaxrhkEo3m8XP0alWBiiIhX6RQjP190aGQyknoa8np1nlojcV//P6qQqu3YxFSapoROaHgpQjFaNpF2jABCWKTzTBRDCdFZERFpgo3VhFl2AvfnmZdBp1+6Ju3TeqzcuijjIcwwmcgQ1X0IQ7aEEbCGTwDK/wZjwZL8a78TEfLRnFziH8gfH5A8v1lVU=</latexit>

E⌧3

…
<latexit sha1_base64="ZYz098tM6i12l+S/d/NiVTM650g=">AAACF3icbVDLSsNAFJ34rPEVdelmsAiuSlIUXRZEcFnBPqApZTK5aYdOJmFmIpbQv3Djr7hxoYhb3fk3Ttsg2npg4HDOPdy5J0g5U9p1v6yl5ZXVtfXShr25tb2z6+ztN1WSSQoNmvBEtgOigDMBDc00h3YqgcQBh1YwvJz4rTuQiiXiVo9S6MakL1jEKNFG6jkVP4A+EzkFoUGO7as4gDCEEPu+reFeK9sHEf7YPafsVtwp8CLxClJGBeo959MPE5rFJk85Uarjuanu5kRqRjmMbT9TkBI6JH3oGCpIDKqbT+8a42OjhDhKpHlC46n6O5GTWKlRHJjJmOiBmvcm4n9eJ9PRRTdnIs00CDpbFGUc6wRPSsIhk0A1HxlCqGTmr5gOiCTUlKAmJXjzJy+SZrXinVXcm2q5dlrUUUKH6AidIA+doxq6RnXUQBQ9oCf0gl6tR+vZerPeZ6NLVpE5QH9gfXwDti6fkw==</latexit>

Embedded
texts

<latexit sha1_base64="pABY/pRJauZxbEcH8b7zz00+YV8=">AAACIXicbVDLSgMxFM34rOOr6tJNsAiuyowgdlkQwWUF+4BOKUnmThuayQxJRijD/Iobf8WNC0W6E3/G9IFo64HA4ZxzubmHpoJr43mfztr6xubWdmnH3d3bPzgsHx23dJIpBk2WiER1KNEguISm4UZAJ1VAYiqgTUc3U7/9CErzRD6YcQq9mAwkjzgjxkr9ci0PaOQGFAZc5obQTBBV5IwVrl/FQeDexhTCkMuBG4AMfxJu0S9XvKo3A14l/oJU0AKNfnkShAnLYpCGCaJ11/dS08uJMpwJKNwg05ASNiID6FoqSQy6l88uLPC5VUIcJco+afBM/T2Rk1jrcUxtMiZmqJe9qfif181MVOvlXKaZAcnmi6JMYJPgaV045AqYEWNLCFPc/hWzIVGEGVuqa0vwl09eJa3Lqn9V9e4vK/Xaoo4SOkVn6AL56BrV0R1qoCZi6Am9oDf07jw7r86HM5lH15zFzAn6A+frG+WLo08=</latexit>

1.
Embedding

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="yKR3mvXlvY1KSripHDVCDgQXTRk=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQFH8uCG5cV7AOaECbTSTt0MgkzN2IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk5vC7z1QqVgs7mGaUC/CI8FCRjBoyTeP626EYRyE2WPuZy7g1Hfyum/W7IY9g7VMnJLUUIm2b365w5ikERVAOFZq4NgJeBmWwAinedVNFU0wmeARHWgqcESVl83i59aZVoZWGEv9BFgz9fdGhiOlplGgJ4usatErxP+8QQrhtZcxkaRABZkfClNuQWwVXVhDJikBPtUEE8l0VouMscQEdGNVXYKz+OVl0m02nIuGfdestS7LOiroBJ2ic+SgK9RCt6iNOoigDD2jV/RmPBkvxrvxMR9dMcqdI/QHxucPGHWVhg==</latexit>x⌧1

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="eC+YkswfZp9HCJFIFvU3bI/FoAw=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQFH8uCG5cV7AOaECbTSTt0MgkzN2IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk5vC7z1QqVgs7mGaUC/CI8FCRjBoyTeP626EYRyE2WPuZy7g1G/mdd+s2Q17BmuZOCWpoRJt3/xyhzFJIyqAcKzUwLET8DIsgRFO86qbKppgMsEjOtBU4IgqL5vFz60zrQytMJb6CbBm6u+NDEdKTaNATxZZ1aJXiP95gxTCay9jIkmBCjI/FKbcgtgqurCGTFICfKoJJpLprBYZY4kJ6MaqugRn8cvLpNtsOBcN+65Za12WdVTQCTpF58hBV6iFblEbdRBBGXpGr+jNeDJejHfjYz66YpQ7R+gPjM8fGfuVhw==</latexit>x⌧2

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="H7Td+2pJERbrwq6s53JIONckepQ=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4mNZcOOygn1AE8JkOmmHTh7MTMQSAv6KGxeKuPU73Pk3TtsstPXAwOGce7lnjp9wJpVlfRulldW19Y3yZmVre2d3z9w/6Mg4FYS2Scxj0fOxpJxFtK2Y4rSXCIpDn9OuP76Z+t0HKiSLo3s1Sagb4mHEAkaw0pJnHtWcEKuRH2SPuZc5CqfeeV7zzKpVt2ZAy8QuSBUKtDzzyxnEJA1ppAjHUvZtK1FuhoVihNO84qSSJpiM8ZD2NY1wSKWbzeLn6FQrAxTEQr9IoZn6eyPDoZST0NeT06xy0ZuK/3n9VAXXbsaiJFU0IvNDQcqRitG0CzRgghLFJ5pgIpjOisgIC0yUbqyiS7AXv7xMOo26fVG37hrV5mVRRxmO4QTOwIYraMIttKANBDJ4hld4M56MF+Pd+JiPloxi5xD+wPj8ARuBlYg=</latexit>x⌧3 …

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

<latexit sha1_base64="qL9Yock7IFkW9IZwpy1q+fYvfvg=">AAACBnicbVDLSsNAFJ3UV62vqksRBlvBVUkKPpYFNy4r2Ac0NUymk3boZBJmboQSsnLjr7hxoYhbv8Gdf+Ok7UJbD1w4nHMv997jx4JrsO1vq7Cyura+UdwsbW3v7O6V9w/aOkoUZS0aiUh1faKZ4JK1gINg3VgxEvqCdfzxde53HpjSPJJ3MIlZPyRDyQNOCRjJKx9X3ZDAyA/SiZe6KsROdp8CUUMGWVb1yhW7Zk+Bl4kzJxU0R9Mrf7mDiCYhk0AF0brn2DH0U6KAU8GykptoFhM6JkPWM1SSkOl+On0jw6dGGeAgUqYk4Kn6eyIlodaT0Ded+c160cvF/7xeAsFVP+UyToBJOlsUJAJDhPNM8IArRkFMDCFUcXMrpiOiCAWTXMmE4Cy+vEza9ZpzXrNv65XGxTyOIjpCJ+gMOegSNdANaqIWougRPaNX9GY9WS/Wu/Uxay1Y85lD9AfW5w9nTJkK</latexit>

ytarget
1

<latexit sha1_base64="vUPOTJ1D0/x072hrAL+J64RHrAI=">AAACBnicbVDLSsNAFJ3UV62vqEsRBlvBVUkKPpYFNy4r2Ae0sUymk3bo5MHMjRBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nvcSHAFlvVtlFZW19Y3ypuVre2d3T1z/6CjwlhS1qahCGXPJYoJHrA2cBCsF0lGfFewrju9zv3uA5OKh8EdJBFzfDIOuMcpAS0NzePawCcwcb00GaYD6eNGdp8CkWMGWVYbmlWrbs2Al4ldkCoq0BqaX4NRSGOfBUAFUapvWxE4KZHAqWBZZRArFhE6JWPW1zQgPlNOOnsjw6daGWEvlLoCwDP190RKfKUS39Wd+c1q0cvF/7x+DN6Vk/IgioEFdL7IiwWGEOeZ4BGXjIJINCFUcn0rphMiCQWdXEWHYC++vEw6jbp9XrduG9XmRRFHGR2hE3SGbHSJmugGtVAbUfSIntErejOejBfj3fiYt5aMYuYQ/YHx+QNo3JkL</latexit>

ytarget
2

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

<latexit sha1_base64="twCHUpx6qvyowTTlsL2nBjoAUdA=">AAACBnicbVDLSsNAFJ34rPUVdSnCYCu4KknFx7LgxmUF+4Amlsl00g6dPJi5EUrIyo2/4saFIm79Bnf+jZM2C209cOFwzr3ce48XC67Asr6NpeWV1bX10kZ5c2t7Z9fc22+rKJGUtWgkItn1iGKCh6wFHATrxpKRwBOs442vc7/zwKTiUXgHk5i5ARmG3OeUgJb65lHVCQiMPD+d9FNHBvgsu0+ByCGDLKv2zYpVs6bAi8QuSAUVaPbNL2cQ0SRgIVBBlOrZVgxuSiRwKlhWdhLFYkLHZMh6moYkYMpNp29k+EQrA+xHUlcIeKr+nkhJoNQk8HRnfrOa93LxP6+XgH/lpjyME2AhnS3yE4EhwnkmeMAloyAmmhAqub4V0xGRhIJOrqxDsOdfXiTtes0+r1m39UrjooijhA7RMTpFNrpEDXSDmqiFKHpEz+gVvRlPxovxbnzMWpeMYuYA/YHx+QNqbJkM</latexit>

ytarget
3

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

…<latexit sha1_base64="ZWyWKXZkB1A2I3i4uH99UaeK+YE=">AAACDXicbVDLSsNAFJ34rPEVdekmWAVXJSmKLgtuXFboC5pQJpObdOhkEmYmQgn9ATf+ihsXirh1786/cdoG0dYDA4dz7uHOPUHGqFSO82WsrK6tb2xWtsztnd29fevgsCPTXBBok5SlohdgCYxyaCuqGPQyATgJGHSD0c3U796DkDTlLTXOwE9wzGlECVZaGlinXgAx5QUBrkBMzBYWMShpesDDH3FgVZ2aM4O9TNySVFGJ5sD69MKU5InOE4al7LtOpvwCC0UJg4np5RIyTEY4hr6mHCcg/WJ2zcQ+00poR6nQjyt7pv5OFDiRcpwEejLBaigXvan4n9fPVXTtF5RnuQJO5ouinNkqtafV2CEVQBQba4KJoPqvNhligYkuQU5LcBdPXiades29rDl39Wrjoqyjgo7RCTpHLrpCDXSLmqiNCHpAT+gFvRqPxrPxZrzPR1eMMnOE/sD4+Aazqpvl</latexit>

Targets

<latexit sha1_base64="FHRFEh/ov720aIoLnDsZj/ZlNic=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbFU0kKYo8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD/3LQbniVt0FyDrxclKBHM1B+as/jFkacYVMUmN6npugn1GNgkk+K/VTwxPKJnTEe5YqGnHjZ4tLZ+TCKkMSxtqWQrJQf09kNDJmGgW2M6I4NqveXPzP66UY1v1MqCRFrthyUZhKgjGZv02GQnOGcmoJZVrYWwkbU00Z2nBKNgRv9eV10q5Vveuqe1+rNOp5HEU4g3O4Ag9uoAF30IQWMAjhGV7hzZk4L86787FsLTj5zCn8gfP5AxhgjQg=</latexit>

&

<latexit sha1_base64="KFrSEt/MHkPuSh80mm9ogIjmAlE="></latexit>

3.
Merging
strategy

<latexit sha1_base64="40TLH+XaQF33eIjmYybImREitSI=">AAACFnicbVDLSsNAFJ34rPFVdelmsAhuLElRdFlw40aoYB/QhDKZ3LRDJ5MwMxFK6Fe48VfcuFDErbjzb5y0RbT1wMDhnHu4c0+Qcqa043xZS8srq2vrpQ17c2t7Z7e8t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfCq8Nv3IBVLxJ0epeDHpC9YxCjRRuqVT70A+kzkFIQGObZvQPYhxJ5nK000KNsDEf64vXLFqToT4EXizkgFzdDolT+9MKFZbPKUE6W6rpNqPydSM8phbHuZgpTQIelD11BBYlB+PjlrjI+NEuIokeYJjSfq70ROYqVGcWAmY6IHat4rxP+8bqajSz9nIs00CDpdFGUc6wQXHeGQSaCajwwhVDLzV0wHRBJqSlBFCe78yYukVau651Xntlapn83qKKFDdIROkIsuUB1dowZqIooe0BN6Qa/Wo/VsvVnv09Ela5Y5QH9gfXwD986fLw==</latexit>

Merged
states

<latexit sha1_base64="5AKE8r7bzQphEWitDba+vgjKvkw="></latexit>

4.
Learning
algorithm

(Ridge regression)

<latexit sha1_base64="GBexEPdL5kh02DQbBShKOJ3uEdM="></latexit>

output weights
(closed-form solution)

<latexit sha1_base64="ofSHMSIf8TtyLr0oRB8TGhLfLuU=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4lr4GpdGXctNrckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L 6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AUidmSM=</latexit>

⌧1 = (w1
1, w

2
1, . . . )

<latexit sha1_base64="ofSHMSIf8TtyLr0oRB8TGhLfLuU=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4lr4GpdGXctNrckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AUidmSM=</latexit>

⌧1 = (w1
1, w

2
1, . . . )

<latexit sha1_base64="92v+uHYlz5G4Gs29QXeQZNUn834=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4tr4GpdGXctN7ckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AU1jmSY=</latexit>

⌧2 = (w1
2, w

2
2, . . . )

…

<latexit sha1_base64="iZGfG2LrPlrwJmF/Qn9wTawnV+k=">AAACFXicbVDLSsNAFJ3UV42vqks3g0VwISUpoi4LbnRXwT6gCWUyuW2HTiZhZiKW0J9w46+4caGIW8Gdf+OkLaKtBwYO59zLnXOChDOlHefLKiwtr6yuFdftjc2t7Z3S7l5Txamk0KAxj2U7IAo4E9DQTHNoJxJIFHBoBcPL3G/dgVQsFrd6lIAfkb5gPUaJNlK3dOIF0GcioyA0yLF9LZJUK+x5toZ7rWwPRPhjdktlp+JMgBeJOyNlNEO9W/r0wpimkdmnnCjVcZ1E+xmRmlEOY9tLFSSEDkkfOoYKEoHys0mqMT4ySoh7sTRPaDxRf29kJFJqFAVmMiJ6oOa9XPzP66S6d+FnLE8Kgk4P9VKOdYzzinDIJFDNR4YQKpn5K6YDIgk1Jai8BHc+8iJpVivuWaV6Uy3XTmd1FNEBOkTHyEXnqIauUB01EEUP6Am9oFfr0Xq23qz36WjBmu3soz+wPr4Bg2me+w==</latexit>

Inputs
texts

<latexit sha1_base64="Xcjpt8YKjxYrnvP8MJdfzezqDe0="></latexit>

Wout
T = (XT X + �I)�1XT ytarget

… …

Win

<latexit sha1_base64="NT7iFoORMo4/+Ph4ZFbEtN1YHY8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDLaCq5IUX8uCG5cV7APaECbTSTt08mBmopSYT3HjQhG3fok7/8ZJm4W2Hhg4nHMvc+7xYs6ksqxvo7S2vrG5Vd6u7Ozu7R+Y1cOujBJBaIdEPBJ9D0vKWUg7iilO+7GgOPA47XnTm9zvPVAhWRTeq1lMnQCPQ+YzgpWWXLNaHwZYTTw/7bkpC7Os7po1q2HNgVaJXZAaFGi75tdwFJEkoKEiHEs5sK1YOSkWihFOs8owkTTGZIrHdKBpiAMqnXQePUOnWhkhPxL6hQrN1d8bKQ6knAWensxzymUvF//zBonyrx19UZwoGpLFR37CkYpQ3gMaMUGJ4jNNMBFMZ0VkggUmSrdV0SXYyyevkm6zYZ83Lu6atdZlUUcZjuEEzsCGK2jBLbShAwQe4Rle4c14Ml6Md+NjMVoyip0j+APj8wcgf5Pi</latexit>

Wres

<latexit sha1_base64="+yyaNttjZcFc432Hgp35r3Wrxao=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTK9aYdOJmFmIpaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va219Y3Nru7RT3t3bPzisHFW7KkokhQ6NeCT7PlHAmYCOZppDP5ZAQp9Dz5/e5n7vEaRikXjQsxjckIwFCxgl2khepVofhkRP/CDteakElWV1r1KzG/YceJU4BamhAm2v8jUcRTQJQWjKiVIDx461mxKpGeWQlYeJgpjQKRnDwFBBQlBuOs+e4TOjjHAQSfOExnP190ZKQqVmoW8m86Bq2cvF/7xBooMbN2UiTjQIujgUJBzrCOdF4BGTQDWfGUKoZCYrphMiCdWmrrIpwVn+8irpNhvORePyvllrXRV1lNAJOkXnyEHXqIXuUBt1EEVP6Bm9ojcrs16sd+tjMbpmFTvH6A+szx/6xZRf</latexit>

Wout

<latexit sha1_base64="1korpf9Ez3trGE7K9uTnqnfBs+I=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTKdtEMnmTBzI5aQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY8E12Pa3tba+sbm1Xdop7+7tHxxWjqpdLRNFWYdKIVXfJ5oJHrEOcBCsHytGQl+wnj+9zf3eI1Oay+gBZjFzQzKOeMApASN5lWp9GBKY+EHa81KZQJbVvUrNbthz4FXiFKSGCrS9ytdwJGkSsgioIFoPHDsGNyUKOBUsKw8TzWJCp2TMBoZGJGTaTefZM3xmlBEOpDIvAjxXf2+kJNR6FvpmMg+ql71c/M8bJBDcuCmP4gRYRBeHgkRgkDgvAo+4YhTEzBBCFTdZMZ0QRSiYusqmBGf5y6uk22w4F43L+2atdVXUUUIn6BSdIwddoxa6Q23UQRQ9oWf0it6szHqx3q2PxeiaVewcoz+wPn8AEECUbQ==</latexit>

inputs

<latexit sha1_base64="ej1mv7JeU7TbmSKGo43zzFORoZA=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqswUX8uCG5cV7APaoWTSTBubSYYkI5Sh/+DGhSJu/R93/o2Z6Sy09UDgcM695J4TxJxp47rfTmltfWNzq7xd2dnd2z+oHh51tEwUoW0iuVS9AGvKmaBtwwynvVhRHAWcdoPpbeZ3n6jSTIoHM4upH+GxYCEj2Fipw0ScGD2s1ty6mwOtEq8gNSjQGla/BiNJkogKQzjWuu+5sfFTrAwjnM4rg0TTGJMpHtO+pQJHVPtpfu0cnVllhEKp7BMG5ervjRRHWs+iwE5G2Ez0speJ/3n9xIQ3fppHooIsPgoTjoxEWXQ0YooSw2eWYKKYvRWRCVaYGFtQxZbgLUdeJZ1G3buoX943as2roo4ynMApnIMH19CEO2hBGwg8wjO8wpsjnRfn3flYjJacYucY/sD5/AHs+I9T</latexit>

reservoir

<latexit sha1_base64="PJU2kWWedrjLo0iW4nQbqqSwRUo=">AAAB8HicbVDJSgNBEO1xjXGLevTSGARPYSa4HQNePEYwiyRD6OnUJE16Gbp7AmHIV3jxoIhXP8ebf2MnmYMmPih4vFdFVb0o4cxY3//21tY3Nre2CzvF3b39g8PS0XHTqFRTaFDFlW5HxABnEhqWWQ7tRAMREYdWNLqb+a0xaMOUfLSTBEJBBpLFjBLrpCcNBvRYMd0rlf2KPwdeJUFOyihHvVf66vYVTQVISzkxphP4iQ0zoi2jHKbFbmogIXREBtBxVBIBJszmB0/xuVP6OFbalbR4rv6eyIgwZiIi1ymIHZplbyb+53VSG9+GGZNJakHSxaI45dgqPPse95kGavnEEUI1c7diOiSaUOsyKroQguWXV0mzWgkuK1cP1XLtOo+jgE7RGbpAAbpBNXSP6qiBKBLoGb2iN097L96797FoXfPymRP0B97nD0bpkK8=</latexit>

outputs

<latexit sha1_base64="PHZ7Brv+aU7kG/dRFbIhpbEE4eI=">AAAB7nicbVDLSgMxFL3js9ZX1aWbYBFclZnia1lw47KCfUA7lEyaaUMzyZDcEUrpR7hxoYhbv8edf2PazkJbDwQO59xL7jlRKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWj3iOOVhQgdKxIJRdFJLZ5hmaHulsl/x5yCrJMhJGXLUe6Wvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZnzsl507pk1gb9xSSufp7Y0ITa8dJ5CYTikO77M3E/7xOhvFtOBHKReKKLT6KM0lQk1l20heGM5RjRygzwt1K2JAaytA1VHQlBMuRV0mzWgkuK1cP1XLtOq+jAKdwBhcQwA3U4B7q0AAGI3iGV3jzUu/Fe/c+FqNrXr5zAn/gff4A2GeP3g==</latexit>

Efficient Text Classification with Echo State Networks Cabessa et al.
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ESNs: Training
…

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="A2/vf2I1nkJgSOx0OuBGKd9l95w=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQVH8uCG5cV7AOaECbTSTt0MgkzN0IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk9vC7z1SqVgsHmCaUC/CI8FCRjBoyTeP626EYRyEWT/3Mxdw6l/kdd+s2Q17BmuZOCWpoRJt3/xyhzFJIyqAcKzUwLET8DIsgRFO86qbKppgMsEjOtBU4IgqL5vFz60zrQytMJb6CbBm6u+NDEdKTaNATxZZ1aJXiP95gxTCGy9jIkmBCjI/FKbcgtgqurCGTFICfKoJJpLprBYZY4kJ6MaqugRn8cvLpNtsOJcN+75Za12VdVTQCTpF58hB16iF7lAbdRBBGXpGr+jNeDJejHfjYz66YpQ7R+gPjM8f6ZKVaA==</latexit>

X⌧3

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="5CAYHGeSBVuCaGS+appuE6OA/5Q=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM9gKrkpS8LEsuHFZwT6gCWEynbRDJw9mboQSAv6KGxeKuPU73Pk3TtostPXAwOGce7lnjp8IrsCyvo3K2vrG5lZ1u7azu7d/YB4e9VScSsq6NBaxHPhEMcEj1gUOgg0SyUjoC9b3p7eF339kUvE4eoBZwtyQjCMecEpAS5550nBCAhM/yAa5lzlAUq+VNzyzbjWtOfAqsUtSRyU6nvnljGKahiwCKohSQ9tKwM2IBE4Fy2tOqlhC6JSM2VDTiIRMudk8fo7PtTLCQSz1iwDP1d8bGQmVmoW+niyyqmWvEP/zhikEN27GoyQFFtHFoSAVGGJcdIFHXDIKYqYJoZLrrJhOiCQUdGM1XYK9/OVV0ms17cumdd+qt6/KOqroFJ2hC2Sja9RGd6iDuoiiDD2jV/RmPBkvxrvxsRitGOXOMfoD4/MH6AyVZw==</latexit>

X⌧2

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="BJ7JgSJYFQE4d1vok4WTSKJg30Q=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4GNZcOOygn1AE8JkOmmHTh7MTIQSAv6KGxeKuPU73Pk3TtostPXAwOGce7lnjp9wJpVlfRuVtfWNza3qdm1nd2//wDw86sk4FYR2ScxjMfCxpJxFtKuY4nSQCIpDn9O+P70t/P4jFZLF0YOaJdQN8ThiASNYackzTxpOiNXED7JB7mWOwqln5w3PrFtNaw60SuyS1KFExzO/nFFM0pBGinAs5dC2EuVmWChGOM1rTippgskUj+lQ0wiHVLrZPH6OzrUyQkEs9IsUmqu/NzIcSjkLfT1ZZJXLXiH+5w1TFdy4GYuSVNGILA4FKUcqRkUXaMQEJYrPNMFEMJ0VkQkWmCjdWE2XYC9/eZX0Wk37smndt+rtq7KOKpzCGVyADdfQhjvoQBcIZPAMr/BmPBkvxrvxsRitGOXOMfyB8fkD5oaVZg==</latexit>

X⌧1

<latexit sha1_base64="IsgGROUSwcx96vdj6ROmyuQsIFk=">AAACGXicbVDLSgMxFM34rOOr6tJNsAiuykxRdFlw47KKfUCnlEzmThuaSYYkUyhDf8ONv+LGhSIudeXfmD4QbT0QOJxzLjf3hCln2njel7Oyura+sVnYcrd3dvf2iweHDS0zRaFOJZeqFRINnAmoG2Y4tFIFJAk5NMPB9cRvDkFpJsW9GaXQSUhPsJhRYqzULXpBCD0mcgrCgBq7d6BBDSVTOAhcbYgB7QYgop9At1jyyt4UeJn4c1JCc9S6xY8gkjRL7DzlROu276WmkxNlGOUwdoNMQ0rogPSgbakgCehOPr1sjE+tEuFYKvuEwVP190ROEq1HSWiTCTF9vehNxP+8dmbiq07ORJoZEHS2KM44NhJPasIRU0ANH1lCqGL2r5j2iSLUlqAnJfiLJy+TRqXsX5S920qpej6vo4CO0Qk6Qz66RFV0g2qojih6QE/oBb06j86z8+a8z6IrznzmCP2B8/kNzfugug==</latexit>

Reservoir
states

<latexit sha1_base64="vmVTtKYUe31tlNDIOxBU23EmJK8=">AAACG3icbVDLSsNAFJ3UV42vqEs3g0VwVZKC2GVBBFdS0T6gKWUyvWmHTiZhZiKUkP9w46+4caGIK8GFf+P0gWjrgQuHc+7l3nuChDOlXffLKqysrq1vFDftre2d3T1n/6Cp4lRSaNCYx7IdEAWcCWhopjm0EwkkCji0gtHFxG/dg1QsFnd6nEA3IgPBQkaJNlLPqWR+ENp+AAMmMk2ClBOZZ5TmdqWMfd++vL22fRD9H8/Oe07JLbtT4GXizUkJzVHvOR9+P6ZpBEJTTpTqeG6iuxmRmlEOue2nChJCR2QAHUMFiUB1s+lvOT4xSh+HsTQlNJ6qvycyEik1jgLTGRE9VIveRPzP66Q6rHYzJpJUg6CzRWHKsY7xJCjcZxKo5mNDCJXM3IrpkEhCtYnTNiF4iy8vk2al7J2V3ZtKqVadx1FER+gYnSIPnaMaukJ11EAUPaAn9IJerUfr2Xqz3metBWs+c4j+wPr8Bp6hoHs=</latexit>

2.
ESN

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="G5gxFH8ynSY5mohmH55XI24rXq4=">AAAB/nicbVDLSsNAFJ34rPUVFVduBlvBVUkKPpYFEVxWsA9oQphMJ+3QyYOZG6GEgL/ixoUibv0Od/6NkzYLbT0wcDjnXu6Z4yeCK7Csb2NldW19Y7OyVd3e2d3bNw8OuypOJWUdGotY9n2imOAR6wAHwfqJZCT0Bev5k5vC7z0yqXgcPcA0YW5IRhEPOCWgJc88rjshgbEfZLe5lzlAUs/O655ZsxrWDHiZ2CWpoRJtz/xyhjFNQxYBFUSpgW0l4GZEAqeC5VUnVSwhdEJGbKBpREKm3GwWP8dnWhniIJb6RYBn6u+NjIRKTUNfTxZZ1aJXiP95gxSCazfjUZICi+j8UJAKDDEuusBDLhkFMdWEUMl1VkzHRBIKurGqLsFe/PIy6TYb9kXDum/WWpdlHRV0gk7RObLRFWqhO9RGHURRhp7RK3oznowX4934mI+uGOXOEfoD4/MHyOmVUw==</latexit>

E⌧1

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="n3eUQn8wn74jBKLrpTot8AxLJH0=">AAAB/nicbVDLSsNAFJ34rPUVFVduBlvBVUkKPpYFEVxWsA9oQphMJ+3QyYOZG6GEgL/ixoUibv0Od/6NkzYLbT0wcDjnXu6Z4yeCK7Csb2NldW19Y7OyVd3e2d3bNw8OuypOJWUdGotY9n2imOAR6wAHwfqJZCT0Bev5k5vC7z0yqXgcPcA0YW5IRhEPOCWgJc88rjshgbEfZLe5lzlAUq+Z1z2zZjWsGfAysUtSQyXanvnlDGOahiwCKohSA9tKwM2IBE4Fy6tOqlhC6ISM2EDTiIRMudksfo7PtDLEQSz1iwDP1N8bGQmVmoa+niyyqkWvEP/zBikE127GoyQFFtH5oSAVGGJcdIGHXDIKYqoJoZLrrJiOiSQUdGNVXYK9+OVl0m027IuGdd+stS7LOiroBJ2ic2SjK9RCd6iNOoiiDD2jV/RmPBkvxrvxMR9dMcqdI/QHxucPym+VVA==</latexit>

E⌧2

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="Y8Ug14264hf0HKPzG/vbxMImlyY=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4mNZEMFlBfuAJoTJdNIOnTyYmQglBPwVNy4Ucet3uPNvnLZZaOuBgcM593LPHD/hTCrL+jZKK6tr6xvlzcrW9s7unrl/0JFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3wz9buPVEgWRw9qklA3xMOIBYxgpSXPPKo5IVYjP8hucy9zFE6987zmmVWrbs2AloldkCoUaHnmlzOISRrSSBGOpezbVqLcDAvFCKd5xUklTTAZ4yHtaxrhkEo3m8XP0alWBiiIhX6RQjP190aGQyknoa8np1nlojcV//P6qQqu3YxFSapoROaHgpQjFaNpF2jABCWKTzTBRDCdFZERFpgo3VhFl2AvfnmZdBp1+6Ju3TeqzcuijjIcwwmcgQ1X0IQ7aEEbCGTwDK/wZjwZL8a78TEfLRnFziH8gfH5A8v1lVU=</latexit>

E⌧3

…
<latexit sha1_base64="ZYz098tM6i12l+S/d/NiVTM650g=">AAACF3icbVDLSsNAFJ34rPEVdelmsAiuSlIUXRZEcFnBPqApZTK5aYdOJmFmIpbQv3Djr7hxoYhb3fk3Ttsg2npg4HDOPdy5J0g5U9p1v6yl5ZXVtfXShr25tb2z6+ztN1WSSQoNmvBEtgOigDMBDc00h3YqgcQBh1YwvJz4rTuQiiXiVo9S6MakL1jEKNFG6jkVP4A+EzkFoUGO7as4gDCEEPu+reFeK9sHEf7YPafsVtwp8CLxClJGBeo959MPE5rFJk85Uarjuanu5kRqRjmMbT9TkBI6JH3oGCpIDKqbT+8a42OjhDhKpHlC46n6O5GTWKlRHJjJmOiBmvcm4n9eJ9PRRTdnIs00CDpbFGUc6wRPSsIhk0A1HxlCqGTmr5gOiCTUlKAmJXjzJy+SZrXinVXcm2q5dlrUUUKH6AidIA+doxq6RnXUQBQ9oCf0gl6tR+vZerPeZ6NLVpE5QH9gfXwDti6fkw==</latexit>

Embedded
texts

<latexit sha1_base64="pABY/pRJauZxbEcH8b7zz00+YV8=">AAACIXicbVDLSgMxFM34rOOr6tJNsAiuyowgdlkQwWUF+4BOKUnmThuayQxJRijD/Iobf8WNC0W6E3/G9IFo64HA4ZxzubmHpoJr43mfztr6xubWdmnH3d3bPzgsHx23dJIpBk2WiER1KNEguISm4UZAJ1VAYiqgTUc3U7/9CErzRD6YcQq9mAwkjzgjxkr9ci0PaOQGFAZc5obQTBBV5IwVrl/FQeDexhTCkMuBG4AMfxJu0S9XvKo3A14l/oJU0AKNfnkShAnLYpCGCaJ11/dS08uJMpwJKNwg05ASNiID6FoqSQy6l88uLPC5VUIcJco+afBM/T2Rk1jrcUxtMiZmqJe9qfif181MVOvlXKaZAcnmi6JMYJPgaV045AqYEWNLCFPc/hWzIVGEGVuqa0vwl09eJa3Lqn9V9e4vK/Xaoo4SOkVn6AL56BrV0R1qoCZi6Am9oDf07jw7r86HM5lH15zFzAn6A+frG+WLo08=</latexit>

1.
Embedding

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="yKR3mvXlvY1KSripHDVCDgQXTRk=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQFH8uCG5cV7AOaECbTSTt0MgkzN2IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk5vC7z1QqVgs7mGaUC/CI8FCRjBoyTeP626EYRyE2WPuZy7g1Hfyum/W7IY9g7VMnJLUUIm2b365w5ikERVAOFZq4NgJeBmWwAinedVNFU0wmeARHWgqcESVl83i59aZVoZWGEv9BFgz9fdGhiOlplGgJ4usatErxP+8QQrhtZcxkaRABZkfClNuQWwVXVhDJikBPtUEE8l0VouMscQEdGNVXYKz+OVl0m02nIuGfdestS7LOiroBJ2ic+SgK9RCt6iNOoigDD2jV/RmPBkvxrvxMR9dMcqdI/QHxucPGHWVhg==</latexit>x⌧1

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="eC+YkswfZp9HCJFIFvU3bI/FoAw=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQFH8uCG5cV7AOaECbTSTt0MgkzN2IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk5vC7z1QqVgs7mGaUC/CI8FCRjBoyTeP626EYRyE2WPuZy7g1G/mdd+s2Q17BmuZOCWpoRJt3/xyhzFJIyqAcKzUwLET8DIsgRFO86qbKppgMsEjOtBU4IgqL5vFz60zrQytMJb6CbBm6u+NDEdKTaNATxZZ1aJXiP95gxTCay9jIkmBCjI/FKbcgtgqurCGTFICfKoJJpLprBYZY4kJ6MaqugRn8cvLpNtsOBcN+65Za12WdVTQCTpF58hBV6iFblEbdRBBGXpGr+jNeDJejHfjYz66YpQ7R+gPjM8fGfuVhw==</latexit>x⌧2

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="H7Td+2pJERbrwq6s53JIONckepQ=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4mNZcOOygn1AE8JkOmmHTh7MTMQSAv6KGxeKuPU73Pk3TtsstPXAwOGce7lnjp9wJpVlfRulldW19Y3yZmVre2d3z9w/6Mg4FYS2Scxj0fOxpJxFtK2Y4rSXCIpDn9OuP76Z+t0HKiSLo3s1Sagb4mHEAkaw0pJnHtWcEKuRH2SPuZc5CqfeeV7zzKpVt2ZAy8QuSBUKtDzzyxnEJA1ppAjHUvZtK1FuhoVihNO84qSSJpiM8ZD2NY1wSKWbzeLn6FQrAxTEQr9IoZn6eyPDoZST0NeT06xy0ZuK/3n9VAXXbsaiJFU0IvNDQcqRitG0CzRgghLFJ5pgIpjOisgIC0yUbqyiS7AXv7xMOo26fVG37hrV5mVRRxmO4QTOwIYraMIttKANBDJ4hld4M56MF+Pd+JiPloxi5xD+wPj8ARuBlYg=</latexit>x⌧3 …

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

<latexit sha1_base64="qL9Yock7IFkW9IZwpy1q+fYvfvg=">AAACBnicbVDLSsNAFJ3UV62vqksRBlvBVUkKPpYFNy4r2Ac0NUymk3boZBJmboQSsnLjr7hxoYhbv8Gdf+Ok7UJbD1w4nHMv997jx4JrsO1vq7Cyura+UdwsbW3v7O6V9w/aOkoUZS0aiUh1faKZ4JK1gINg3VgxEvqCdfzxde53HpjSPJJ3MIlZPyRDyQNOCRjJKx9X3ZDAyA/SiZe6KsROdp8CUUMGWVb1yhW7Zk+Bl4kzJxU0R9Mrf7mDiCYhk0AF0brn2DH0U6KAU8GykptoFhM6JkPWM1SSkOl+On0jw6dGGeAgUqYk4Kn6eyIlodaT0Ded+c160cvF/7xeAsFVP+UyToBJOlsUJAJDhPNM8IArRkFMDCFUcXMrpiOiCAWTXMmE4Cy+vEza9ZpzXrNv65XGxTyOIjpCJ+gMOegSNdANaqIWougRPaNX9GY9WS/Wu/Uxay1Y85lD9AfW5w9nTJkK</latexit>

ytarget
1

<latexit sha1_base64="vUPOTJ1D0/x072hrAL+J64RHrAI=">AAACBnicbVDLSsNAFJ3UV62vqEsRBlvBVUkKPpYFNy4r2Ae0sUymk3bo5MHMjRBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nvcSHAFlvVtlFZW19Y3ypuVre2d3T1z/6CjwlhS1qahCGXPJYoJHrA2cBCsF0lGfFewrju9zv3uA5OKh8EdJBFzfDIOuMcpAS0NzePawCcwcb00GaYD6eNGdp8CkWMGWVYbmlWrbs2Al4ldkCoq0BqaX4NRSGOfBUAFUapvWxE4KZHAqWBZZRArFhE6JWPW1zQgPlNOOnsjw6daGWEvlLoCwDP190RKfKUS39Wd+c1q0cvF/7x+DN6Vk/IgioEFdL7IiwWGEOeZ4BGXjIJINCFUcn0rphMiCQWdXEWHYC++vEw6jbp9XrduG9XmRRFHGR2hE3SGbHSJmugGtVAbUfSIntErejOejBfj3fiYt5aMYuYQ/YHx+QNo3JkL</latexit>

ytarget
2

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

<latexit sha1_base64="twCHUpx6qvyowTTlsL2nBjoAUdA=">AAACBnicbVDLSsNAFJ34rPUVdSnCYCu4KknFx7LgxmUF+4Amlsl00g6dPJi5EUrIyo2/4saFIm79Bnf+jZM2C209cOFwzr3ce48XC67Asr6NpeWV1bX10kZ5c2t7Z9fc22+rKJGUtWgkItn1iGKCh6wFHATrxpKRwBOs442vc7/zwKTiUXgHk5i5ARmG3OeUgJb65lHVCQiMPD+d9FNHBvgsu0+ByCGDLKv2zYpVs6bAi8QuSAUVaPbNL2cQ0SRgIVBBlOrZVgxuSiRwKlhWdhLFYkLHZMh6moYkYMpNp29k+EQrA+xHUlcIeKr+nkhJoNQk8HRnfrOa93LxP6+XgH/lpjyME2AhnS3yE4EhwnkmeMAloyAmmhAqub4V0xGRhIJOrqxDsOdfXiTtes0+r1m39UrjooijhA7RMTpFNrpEDXSDmqiFKHpEz+gVvRlPxovxbnzMWpeMYuYA/YHx+QNqbJkM</latexit>

ytarget
3

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

…<latexit sha1_base64="ZWyWKXZkB1A2I3i4uH99UaeK+YE=">AAACDXicbVDLSsNAFJ34rPEVdekmWAVXJSmKLgtuXFboC5pQJpObdOhkEmYmQgn9ATf+ihsXirh1786/cdoG0dYDA4dz7uHOPUHGqFSO82WsrK6tb2xWtsztnd29fevgsCPTXBBok5SlohdgCYxyaCuqGPQyATgJGHSD0c3U796DkDTlLTXOwE9wzGlECVZaGlinXgAx5QUBrkBMzBYWMShpesDDH3FgVZ2aM4O9TNySVFGJ5sD69MKU5InOE4al7LtOpvwCC0UJg4np5RIyTEY4hr6mHCcg/WJ2zcQ+00poR6nQjyt7pv5OFDiRcpwEejLBaigXvan4n9fPVXTtF5RnuQJO5ouinNkqtafV2CEVQBQba4KJoPqvNhligYkuQU5LcBdPXiades29rDl39Wrjoqyjgo7RCTpHLrpCDXSLmqiNCHpAT+gFvRqPxrPxZrzPR1eMMnOE/sD4+Aazqpvl</latexit>

Targets

<latexit sha1_base64="FHRFEh/ov720aIoLnDsZj/ZlNic=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbFU0kKYo8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD/3LQbniVt0FyDrxclKBHM1B+as/jFkacYVMUmN6npugn1GNgkk+K/VTwxPKJnTEe5YqGnHjZ4tLZ+TCKkMSxtqWQrJQf09kNDJmGgW2M6I4NqveXPzP66UY1v1MqCRFrthyUZhKgjGZv02GQnOGcmoJZVrYWwkbU00Z2nBKNgRv9eV10q5Vveuqe1+rNOp5HEU4g3O4Ag9uoAF30IQWMAjhGV7hzZk4L86787FsLTj5zCn8gfP5AxhgjQg=</latexit>

&

<latexit sha1_base64="KFrSEt/MHkPuSh80mm9ogIjmAlE="></latexit>

3.
Merging
strategy

<latexit sha1_base64="40TLH+XaQF33eIjmYybImREitSI=">AAACFnicbVDLSsNAFJ34rPFVdelmsAhuLElRdFlw40aoYB/QhDKZ3LRDJ5MwMxFK6Fe48VfcuFDErbjzb5y0RbT1wMDhnHu4c0+Qcqa043xZS8srq2vrpQ17c2t7Z7e8t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfCq8Nv3IBVLxJ0epeDHpC9YxCjRRuqVT70A+kzkFIQGObZvQPYhxJ5nK000KNsDEf64vXLFqToT4EXizkgFzdDolT+9MKFZbPKUE6W6rpNqPydSM8phbHuZgpTQIelD11BBYlB+PjlrjI+NEuIokeYJjSfq70ROYqVGcWAmY6IHat4rxP+8bqajSz9nIs00CDpdFGUc6wQXHeGQSaCajwwhVDLzV0wHRBJqSlBFCe78yYukVau651Xntlapn83qKKFDdIROkIsuUB1dowZqIooe0BN6Qa/Wo/VsvVnv09Ela5Y5QH9gfXwD986fLw==</latexit>

Merged
states

<latexit sha1_base64="5AKE8r7bzQphEWitDba+vgjKvkw="></latexit>

4.
Learning
algorithm

(Ridge regression)

<latexit sha1_base64="GBexEPdL5kh02DQbBShKOJ3uEdM="></latexit>

output weights
(closed-form solution)

<latexit sha1_base64="ofSHMSIf8TtyLr0oRB8TGhLfLuU=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4lr4GpdGXctNrckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L 6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AUidmSM=</latexit>

⌧1 = (w1
1, w

2
1, . . . )

<latexit sha1_base64="ofSHMSIf8TtyLr0oRB8TGhLfLuU=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4lr4GpdGXctNrckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AUidmSM=</latexit>

⌧1 = (w1
1, w

2
1, . . . )

<latexit sha1_base64="92v+uHYlz5G4Gs29QXeQZNUn834=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4tr4GpdGXctN7ckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AU1jmSY=</latexit>

⌧2 = (w1
2, w

2
2, . . . )

…

<latexit sha1_base64="iZGfG2LrPlrwJmF/Qn9wTawnV+k=">AAACFXicbVDLSsNAFJ3UV42vqks3g0VwISUpoi4LbnRXwT6gCWUyuW2HTiZhZiKW0J9w46+4caGIW8Gdf+OkLaKtBwYO59zLnXOChDOlHefLKiwtr6yuFdftjc2t7Z3S7l5Txamk0KAxj2U7IAo4E9DQTHNoJxJIFHBoBcPL3G/dgVQsFrd6lIAfkb5gPUaJNlK3dOIF0GcioyA0yLF9LZJUK+x5toZ7rWwPRPhjdktlp+JMgBeJOyNlNEO9W/r0wpimkdmnnCjVcZ1E+xmRmlEOY9tLFSSEDkkfOoYKEoHys0mqMT4ySoh7sTRPaDxRf29kJFJqFAVmMiJ6oOa9XPzP66S6d+FnLE8Kgk4P9VKOdYzzinDIJFDNR4YQKpn5K6YDIgk1Jai8BHc+8iJpVivuWaV6Uy3XTmd1FNEBOkTHyEXnqIauUB01EEUP6Am9oFfr0Xq23qz36WjBmu3soz+wPr4Bg2me+w==</latexit>

Inputs
texts

<latexit sha1_base64="Xcjpt8YKjxYrnvP8MJdfzezqDe0="></latexit>

Wout
T = (XT X + �I)�1XT ytarget

… …

Win

<latexit sha1_base64="NT7iFoORMo4/+Ph4ZFbEtN1YHY8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDLaCq5IUX8uCG5cV7APaECbTSTt08mBmopSYT3HjQhG3fok7/8ZJm4W2Hhg4nHMvc+7xYs6ksqxvo7S2vrG5Vd6u7Ozu7R+Y1cOujBJBaIdEPBJ9D0vKWUg7iilO+7GgOPA47XnTm9zvPVAhWRTeq1lMnQCPQ+YzgpWWXLNaHwZYTTw/7bkpC7Os7po1q2HNgVaJXZAaFGi75tdwFJEkoKEiHEs5sK1YOSkWihFOs8owkTTGZIrHdKBpiAMqnXQePUOnWhkhPxL6hQrN1d8bKQ6knAWensxzymUvF//zBonyrx19UZwoGpLFR37CkYpQ3gMaMUGJ4jNNMBFMZ0VkggUmSrdV0SXYyyevkm6zYZ83Lu6atdZlUUcZjuEEzsCGK2jBLbShAwQe4Rle4c14Ml6Md+NjMVoyip0j+APj8wcgf5Pi</latexit>

Wres

<latexit sha1_base64="+yyaNttjZcFc432Hgp35r3Wrxao=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTK9aYdOJmFmIpaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va219Y3Nru7RT3t3bPzisHFW7KkokhQ6NeCT7PlHAmYCOZppDP5ZAQp9Dz5/e5n7vEaRikXjQsxjckIwFCxgl2khepVofhkRP/CDteakElWV1r1KzG/YceJU4BamhAm2v8jUcRTQJQWjKiVIDx461mxKpGeWQlYeJgpjQKRnDwFBBQlBuOs+e4TOjjHAQSfOExnP190ZKQqVmoW8m86Bq2cvF/7xBooMbN2UiTjQIujgUJBzrCOdF4BGTQDWfGUKoZCYrphMiCdWmrrIpwVn+8irpNhvORePyvllrXRV1lNAJOkXnyEHXqIXuUBt1EEVP6Bm9ojcrs16sd+tjMbpmFTvH6A+szx/6xZRf</latexit>

Wout

<latexit sha1_base64="1korpf9Ez3trGE7K9uTnqnfBs+I=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTKdtEMnmTBzI5aQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY8E12Pa3tba+sbm1Xdop7+7tHxxWjqpdLRNFWYdKIVXfJ5oJHrEOcBCsHytGQl+wnj+9zf3eI1Oay+gBZjFzQzKOeMApASN5lWp9GBKY+EHa81KZQJbVvUrNbthz4FXiFKSGCrS9ytdwJGkSsgioIFoPHDsGNyUKOBUsKw8TzWJCp2TMBoZGJGTaTefZM3xmlBEOpDIvAjxXf2+kJNR6FvpmMg+ql71c/M8bJBDcuCmP4gRYRBeHgkRgkDgvAo+4YhTEzBBCFTdZMZ0QRSiYusqmBGf5y6uk22w4F43L+2atdVXUUUIn6BSdIwddoxa6Q23UQRQ9oWf0it6szHqx3q2PxeiaVewcoz+wPn8AEECUbQ==</latexit>

inputs

<latexit sha1_base64="ej1mv7JeU7TbmSKGo43zzFORoZA=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqswUX8uCG5cV7APaoWTSTBubSYYkI5Sh/+DGhSJu/R93/o2Z6Sy09UDgcM695J4TxJxp47rfTmltfWNzq7xd2dnd2z+oHh51tEwUoW0iuVS9AGvKmaBtwwynvVhRHAWcdoPpbeZ3n6jSTIoHM4upH+GxYCEj2Fipw0ScGD2s1ty6mwOtEq8gNSjQGla/BiNJkogKQzjWuu+5sfFTrAwjnM4rg0TTGJMpHtO+pQJHVPtpfu0cnVllhEKp7BMG5ervjRRHWs+iwE5G2Ez0speJ/3n9xIQ3fppHooIsPgoTjoxEWXQ0YooSw2eWYKKYvRWRCVaYGFtQxZbgLUdeJZ1G3buoX943as2roo4ynMApnIMH19CEO2hBGwg8wjO8wpsjnRfn3flYjJacYucY/sD5/AHs+I9T</latexit>

reservoir

<latexit sha1_base64="PJU2kWWedrjLo0iW4nQbqqSwRUo=">AAAB8HicbVDJSgNBEO1xjXGLevTSGARPYSa4HQNePEYwiyRD6OnUJE16Gbp7AmHIV3jxoIhXP8ebf2MnmYMmPih4vFdFVb0o4cxY3//21tY3Nre2CzvF3b39g8PS0XHTqFRTaFDFlW5HxABnEhqWWQ7tRAMREYdWNLqb+a0xaMOUfLSTBEJBBpLFjBLrpCcNBvRYMd0rlf2KPwdeJUFOyihHvVf66vYVTQVISzkxphP4iQ0zoi2jHKbFbmogIXREBtBxVBIBJszmB0/xuVP6OFbalbR4rv6eyIgwZiIi1ymIHZplbyb+53VSG9+GGZNJakHSxaI45dgqPPse95kGavnEEUI1c7diOiSaUOsyKroQguWXV0mzWgkuK1cP1XLtOo+jgE7RGbpAAbpBNXSP6qiBKBLoGb2iN097L96797FoXfPymRP0B97nD0bpkK8=</latexit>

outputs

<latexit sha1_base64="PHZ7Brv+aU7kG/dRFbIhpbEE4eI=">AAAB7nicbVDLSgMxFL3js9ZX1aWbYBFclZnia1lw47KCfUA7lEyaaUMzyZDcEUrpR7hxoYhbv8edf2PazkJbDwQO59xL7jlRKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWj3iOOVhQgdKxIJRdFJLZ5hmaHulsl/x5yCrJMhJGXLUe6Wvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZnzsl507pk1gb9xSSufp7Y0ITa8dJ5CYTikO77M3E/7xOhvFtOBHKReKKLT6KM0lQk1l20heGM5RjRygzwt1K2JAaytA1VHQlBMuRV0mzWgkuK1cP1XLtOq+jAKdwBhcQwA3U4B7q0AAGI3iGV3jzUu/Fe/c+FqNrXr5zAn/gff4A2GeP3g==</latexit>

Efficient Text Classification with Echo State Networks Cabessa et al.
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…

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="A2/vf2I1nkJgSOx0OuBGKd9l95w=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQVH8uCG5cV7AOaECbTSTt0MgkzN0IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk9vC7z1SqVgsHmCaUC/CI8FCRjBoyTeP626EYRyEWT/3Mxdw6l/kdd+s2Q17BmuZOCWpoRJt3/xyhzFJIyqAcKzUwLET8DIsgRFO86qbKppgMsEjOtBU4IgqL5vFz60zrQytMJb6CbBm6u+NDEdKTaNATxZZ1aJXiP95gxTCGy9jIkmBCjI/FKbcgtgqurCGTFICfKoJJpLprBYZY4kJ6MaqugRn8cvLpNtsOJcN+75Za12VdVTQCTpF58hB16iF7lAbdRBBGXpGr+jNeDJejHfjYz66YpQ7R+gPjM8f6ZKVaA==</latexit>

X⌧3

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="5CAYHGeSBVuCaGS+appuE6OA/5Q=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM9gKrkpS8LEsuHFZwT6gCWEynbRDJw9mboQSAv6KGxeKuPU73Pk3TtostPXAwOGce7lnjp8IrsCyvo3K2vrG5lZ1u7azu7d/YB4e9VScSsq6NBaxHPhEMcEj1gUOgg0SyUjoC9b3p7eF339kUvE4eoBZwtyQjCMecEpAS5550nBCAhM/yAa5lzlAUq+VNzyzbjWtOfAqsUtSRyU6nvnljGKahiwCKohSQ9tKwM2IBE4Fy2tOqlhC6JSM2VDTiIRMudk8fo7PtTLCQSz1iwDP1d8bGQmVmoW+niyyqmWvEP/zhikEN27GoyQFFtHFoSAVGGJcdIFHXDIKYqYJoZLrrJhOiCQUdGM1XYK9/OVV0ms17cumdd+qt6/KOqroFJ2hC2Sja9RGd6iDuoiiDD2jV/RmPBkvxrvxsRitGOXOMfoD4/MH6AyVZw==</latexit>

X⌧2

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="BJ7JgSJYFQE4d1vok4WTSKJg30Q=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4GNZcOOygn1AE8JkOmmHTh7MTIQSAv6KGxeKuPU73Pk3TtostPXAwOGce7lnjp9wJpVlfRuVtfWNza3qdm1nd2//wDw86sk4FYR2ScxjMfCxpJxFtKuY4nSQCIpDn9O+P70t/P4jFZLF0YOaJdQN8ThiASNYackzTxpOiNXED7JB7mWOwqln5w3PrFtNaw60SuyS1KFExzO/nFFM0pBGinAs5dC2EuVmWChGOM1rTippgskUj+lQ0wiHVLrZPH6OzrUyQkEs9IsUmqu/NzIcSjkLfT1ZZJXLXiH+5w1TFdy4GYuSVNGILA4FKUcqRkUXaMQEJYrPNMFEMJ0VkQkWmCjdWE2XYC9/eZX0Wk37smndt+rtq7KOKpzCGVyADdfQhjvoQBcIZPAMr/BmPBkvxrvxsRitGOXOMfyB8fkD5oaVZg==</latexit>

X⌧1

<latexit sha1_base64="IsgGROUSwcx96vdj6ROmyuQsIFk=">AAACGXicbVDLSgMxFM34rOOr6tJNsAiuykxRdFlw47KKfUCnlEzmThuaSYYkUyhDf8ONv+LGhSIudeXfmD4QbT0QOJxzLjf3hCln2njel7Oyura+sVnYcrd3dvf2iweHDS0zRaFOJZeqFRINnAmoG2Y4tFIFJAk5NMPB9cRvDkFpJsW9GaXQSUhPsJhRYqzULXpBCD0mcgrCgBq7d6BBDSVTOAhcbYgB7QYgop9At1jyyt4UeJn4c1JCc9S6xY8gkjRL7DzlROu276WmkxNlGOUwdoNMQ0rogPSgbakgCehOPr1sjE+tEuFYKvuEwVP190ROEq1HSWiTCTF9vehNxP+8dmbiq07ORJoZEHS2KM44NhJPasIRU0ANH1lCqGL2r5j2iSLUlqAnJfiLJy+TRqXsX5S920qpej6vo4CO0Qk6Qz66RFV0g2qojih6QE/oBb06j86z8+a8z6IrznzmCP2B8/kNzfugug==</latexit>

Reservoir
states

<latexit sha1_base64="vmVTtKYUe31tlNDIOxBU23EmJK8=">AAACG3icbVDLSsNAFJ3UV42vqEs3g0VwVZKC2GVBBFdS0T6gKWUyvWmHTiZhZiKUkP9w46+4caGIK8GFf+P0gWjrgQuHc+7l3nuChDOlXffLKqysrq1vFDftre2d3T1n/6Cp4lRSaNCYx7IdEAWcCWhopjm0EwkkCji0gtHFxG/dg1QsFnd6nEA3IgPBQkaJNlLPqWR+ENp+AAMmMk2ClBOZZ5TmdqWMfd++vL22fRD9H8/Oe07JLbtT4GXizUkJzVHvOR9+P6ZpBEJTTpTqeG6iuxmRmlEOue2nChJCR2QAHUMFiUB1s+lvOT4xSh+HsTQlNJ6qvycyEik1jgLTGRE9VIveRPzP66Q6rHYzJpJUg6CzRWHKsY7xJCjcZxKo5mNDCJXM3IrpkEhCtYnTNiF4iy8vk2al7J2V3ZtKqVadx1FER+gYnSIPnaMaukJ11EAUPaAn9IJerUfr2Xqz3metBWs+c4j+wPr8Bp6hoHs=</latexit>

2.
ESN

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="G5gxFH8ynSY5mohmH55XI24rXq4=">AAAB/nicbVDLSsNAFJ34rPUVFVduBlvBVUkKPpYFEVxWsA9oQphMJ+3QyYOZG6GEgL/ixoUibv0Od/6NkzYLbT0wcDjnXu6Z4yeCK7Csb2NldW19Y7OyVd3e2d3bNw8OuypOJWUdGotY9n2imOAR6wAHwfqJZCT0Bev5k5vC7z0yqXgcPcA0YW5IRhEPOCWgJc88rjshgbEfZLe5lzlAUs/O655ZsxrWDHiZ2CWpoRJtz/xyhjFNQxYBFUSpgW0l4GZEAqeC5VUnVSwhdEJGbKBpREKm3GwWP8dnWhniIJb6RYBn6u+NjIRKTUNfTxZZ1aJXiP95gxSCazfjUZICi+j8UJAKDDEuusBDLhkFMdWEUMl1VkzHRBIKurGqLsFe/PIy6TYb9kXDum/WWpdlHRV0gk7RObLRFWqhO9RGHURRhp7RK3oznowX4934mI+uGOXOEfoD4/MHyOmVUw==</latexit>

E⌧1

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="n3eUQn8wn74jBKLrpTot8AxLJH0=">AAAB/nicbVDLSsNAFJ34rPUVFVduBlvBVUkKPpYFEVxWsA9oQphMJ+3QyYOZG6GEgL/ixoUibv0Od/6NkzYLbT0wcDjnXu6Z4yeCK7Csb2NldW19Y7OyVd3e2d3bNw8OuypOJWUdGotY9n2imOAR6wAHwfqJZCT0Bev5k5vC7z0yqXgcPcA0YW5IRhEPOCWgJc88rjshgbEfZLe5lzlAUq+Z1z2zZjWsGfAysUtSQyXanvnlDGOahiwCKohSA9tKwM2IBE4Fy6tOqlhC6ISM2EDTiIRMudksfo7PtDLEQSz1iwDP1N8bGQmVmoa+niyyqkWvEP/zBikE127GoyQFFtH5oSAVGGJcdIGHXDIKYqoJoZLrrJiOiSQUdGNVXYK9+OVl0m027IuGdd+stS7LOiroBJ2ic2SjK9RCd6iNOoiiDD2jV/RmPBkvxrvxMR9dMcqdI/QHxucPym+VVA==</latexit>

E⌧2

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="Y8Ug14264hf0HKPzG/vbxMImlyY=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4mNZEMFlBfuAJoTJdNIOnTyYmQglBPwVNy4Ucet3uPNvnLZZaOuBgcM593LPHD/hTCrL+jZKK6tr6xvlzcrW9s7unrl/0JFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3wz9buPVEgWRw9qklA3xMOIBYxgpSXPPKo5IVYjP8hucy9zFE6987zmmVWrbs2AloldkCoUaHnmlzOISRrSSBGOpezbVqLcDAvFCKd5xUklTTAZ4yHtaxrhkEo3m8XP0alWBiiIhX6RQjP190aGQyknoa8np1nlojcV//P6qQqu3YxFSapoROaHgpQjFaNpF2jABCWKTzTBRDCdFZERFpgo3VhFl2AvfnmZdBp1+6Ju3TeqzcuijjIcwwmcgQ1X0IQ7aEEbCGTwDK/wZjwZL8a78TEfLRnFziH8gfH5A8v1lVU=</latexit>

E⌧3

…
<latexit sha1_base64="ZYz098tM6i12l+S/d/NiVTM650g=">AAACF3icbVDLSsNAFJ34rPEVdelmsAiuSlIUXRZEcFnBPqApZTK5aYdOJmFmIpbQv3Djr7hxoYhb3fk3Ttsg2npg4HDOPdy5J0g5U9p1v6yl5ZXVtfXShr25tb2z6+ztN1WSSQoNmvBEtgOigDMBDc00h3YqgcQBh1YwvJz4rTuQiiXiVo9S6MakL1jEKNFG6jkVP4A+EzkFoUGO7as4gDCEEPu+reFeK9sHEf7YPafsVtwp8CLxClJGBeo959MPE5rFJk85Uarjuanu5kRqRjmMbT9TkBI6JH3oGCpIDKqbT+8a42OjhDhKpHlC46n6O5GTWKlRHJjJmOiBmvcm4n9eJ9PRRTdnIs00CDpbFGUc6wRPSsIhk0A1HxlCqGTmr5gOiCTUlKAmJXjzJy+SZrXinVXcm2q5dlrUUUKH6AidIA+doxq6RnXUQBQ9oCf0gl6tR+vZerPeZ6NLVpE5QH9gfXwDti6fkw==</latexit>

Embedded
texts

<latexit sha1_base64="pABY/pRJauZxbEcH8b7zz00+YV8=">AAACIXicbVDLSgMxFM34rOOr6tJNsAiuyowgdlkQwWUF+4BOKUnmThuayQxJRijD/Iobf8WNC0W6E3/G9IFo64HA4ZxzubmHpoJr43mfztr6xubWdmnH3d3bPzgsHx23dJIpBk2WiER1KNEguISm4UZAJ1VAYiqgTUc3U7/9CErzRD6YcQq9mAwkjzgjxkr9ci0PaOQGFAZc5obQTBBV5IwVrl/FQeDexhTCkMuBG4AMfxJu0S9XvKo3A14l/oJU0AKNfnkShAnLYpCGCaJ11/dS08uJMpwJKNwg05ASNiID6FoqSQy6l88uLPC5VUIcJco+afBM/T2Rk1jrcUxtMiZmqJe9qfif181MVOvlXKaZAcnmi6JMYJPgaV045AqYEWNLCFPc/hWzIVGEGVuqa0vwl09eJa3Lqn9V9e4vK/Xaoo4SOkVn6AL56BrV0R1qoCZi6Am9oDf07jw7r86HM5lH15zFzAn6A+frG+WLo08=</latexit>

1.
Embedding

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="yKR3mvXlvY1KSripHDVCDgQXTRk=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQFH8uCG5cV7AOaECbTSTt0MgkzN2IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk5vC7z1QqVgs7mGaUC/CI8FCRjBoyTeP626EYRyE2WPuZy7g1Hfyum/W7IY9g7VMnJLUUIm2b365w5ikERVAOFZq4NgJeBmWwAinedVNFU0wmeARHWgqcESVl83i59aZVoZWGEv9BFgz9fdGhiOlplGgJ4usatErxP+8QQrhtZcxkaRABZkfClNuQWwVXVhDJikBPtUEE8l0VouMscQEdGNVXYKz+OVl0m02nIuGfdestS7LOiroBJ2ic+SgK9RCt6iNOoigDD2jV/RmPBkvxrvxMR9dMcqdI/QHxucPGHWVhg==</latexit>x⌧1

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="eC+YkswfZp9HCJFIFvU3bI/FoAw=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQFH8uCG5cV7AOaECbTSTt0MgkzN2IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk5vC7z1QqVgs7mGaUC/CI8FCRjBoyTeP626EYRyE2WPuZy7g1G/mdd+s2Q17BmuZOCWpoRJt3/xyhzFJIyqAcKzUwLET8DIsgRFO86qbKppgMsEjOtBU4IgqL5vFz60zrQytMJb6CbBm6u+NDEdKTaNATxZZ1aJXiP95gxTCay9jIkmBCjI/FKbcgtgqurCGTFICfKoJJpLprBYZY4kJ6MaqugRn8cvLpNtsOBcN+65Za12WdVTQCTpF58hBV6iFblEbdRBBGXpGr+jNeDJejHfjYz66YpQ7R+gPjM8fGfuVhw==</latexit>x⌧2

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="H7Td+2pJERbrwq6s53JIONckepQ=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4mNZcOOygn1AE8JkOmmHTh7MTMQSAv6KGxeKuPU73Pk3TtsstPXAwOGce7lnjp9wJpVlfRulldW19Y3yZmVre2d3z9w/6Mg4FYS2Scxj0fOxpJxFtK2Y4rSXCIpDn9OuP76Z+t0HKiSLo3s1Sagb4mHEAkaw0pJnHtWcEKuRH2SPuZc5CqfeeV7zzKpVt2ZAy8QuSBUKtDzzyxnEJA1ppAjHUvZtK1FuhoVihNO84qSSJpiM8ZD2NY1wSKWbzeLn6FQrAxTEQr9IoZn6eyPDoZST0NeT06xy0ZuK/3n9VAXXbsaiJFU0IvNDQcqRitG0CzRgghLFJ5pgIpjOisgIC0yUbqyiS7AXv7xMOo26fVG37hrV5mVRRxmO4QTOwIYraMIttKANBDJ4hld4M56MF+Pd+JiPloxi5xD+wPj8ARuBlYg=</latexit>x⌧3 …

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

<latexit sha1_base64="qL9Yock7IFkW9IZwpy1q+fYvfvg=">AAACBnicbVDLSsNAFJ3UV62vqksRBlvBVUkKPpYFNy4r2Ac0NUymk3boZBJmboQSsnLjr7hxoYhbv8Gdf+Ok7UJbD1w4nHMv997jx4JrsO1vq7Cyura+UdwsbW3v7O6V9w/aOkoUZS0aiUh1faKZ4JK1gINg3VgxEvqCdfzxde53HpjSPJJ3MIlZPyRDyQNOCRjJKx9X3ZDAyA/SiZe6KsROdp8CUUMGWVb1yhW7Zk+Bl4kzJxU0R9Mrf7mDiCYhk0AF0brn2DH0U6KAU8GykptoFhM6JkPWM1SSkOl+On0jw6dGGeAgUqYk4Kn6eyIlodaT0Ded+c160cvF/7xeAsFVP+UyToBJOlsUJAJDhPNM8IArRkFMDCFUcXMrpiOiCAWTXMmE4Cy+vEza9ZpzXrNv65XGxTyOIjpCJ+gMOegSNdANaqIWougRPaNX9GY9WS/Wu/Uxay1Y85lD9AfW5w9nTJkK</latexit>

ytarget
1

<latexit sha1_base64="vUPOTJ1D0/x072hrAL+J64RHrAI=">AAACBnicbVDLSsNAFJ3UV62vqEsRBlvBVUkKPpYFNy4r2Ae0sUymk3bo5MHMjRBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nvcSHAFlvVtlFZW19Y3ypuVre2d3T1z/6CjwlhS1qahCGXPJYoJHrA2cBCsF0lGfFewrju9zv3uA5OKh8EdJBFzfDIOuMcpAS0NzePawCcwcb00GaYD6eNGdp8CkWMGWVYbmlWrbs2Al4ldkCoq0BqaX4NRSGOfBUAFUapvWxE4KZHAqWBZZRArFhE6JWPW1zQgPlNOOnsjw6daGWEvlLoCwDP190RKfKUS39Wd+c1q0cvF/7x+DN6Vk/IgioEFdL7IiwWGEOeZ4BGXjIJINCFUcn0rphMiCQWdXEWHYC++vEw6jbp9XrduG9XmRRFHGR2hE3SGbHSJmugGtVAbUfSIntErejOejBfj3fiYt5aMYuYQ/YHx+QNo3JkL</latexit>

ytarget
2

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

<latexit sha1_base64="twCHUpx6qvyowTTlsL2nBjoAUdA=">AAACBnicbVDLSsNAFJ34rPUVdSnCYCu4KknFx7LgxmUF+4Amlsl00g6dPJi5EUrIyo2/4saFIm79Bnf+jZM2C209cOFwzr3ce48XC67Asr6NpeWV1bX10kZ5c2t7Z9fc22+rKJGUtWgkItn1iGKCh6wFHATrxpKRwBOs442vc7/zwKTiUXgHk5i5ARmG3OeUgJb65lHVCQiMPD+d9FNHBvgsu0+ByCGDLKv2zYpVs6bAi8QuSAUVaPbNL2cQ0SRgIVBBlOrZVgxuSiRwKlhWdhLFYkLHZMh6moYkYMpNp29k+EQrA+xHUlcIeKr+nkhJoNQk8HRnfrOa93LxP6+XgH/lpjyME2AhnS3yE4EhwnkmeMAloyAmmhAqub4V0xGRhIJOrqxDsOdfXiTtes0+r1m39UrjooijhA7RMTpFNrpEDXSDmqiFKHpEz+gVvRlPxovxbnzMWpeMYuYA/YHx+QNqbJkM</latexit>

ytarget
3

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

…<latexit sha1_base64="ZWyWKXZkB1A2I3i4uH99UaeK+YE=">AAACDXicbVDLSsNAFJ34rPEVdekmWAVXJSmKLgtuXFboC5pQJpObdOhkEmYmQgn9ATf+ihsXirh1786/cdoG0dYDA4dz7uHOPUHGqFSO82WsrK6tb2xWtsztnd29fevgsCPTXBBok5SlohdgCYxyaCuqGPQyATgJGHSD0c3U796DkDTlLTXOwE9wzGlECVZaGlinXgAx5QUBrkBMzBYWMShpesDDH3FgVZ2aM4O9TNySVFGJ5sD69MKU5InOE4al7LtOpvwCC0UJg4np5RIyTEY4hr6mHCcg/WJ2zcQ+00poR6nQjyt7pv5OFDiRcpwEejLBaigXvan4n9fPVXTtF5RnuQJO5ouinNkqtafV2CEVQBQba4KJoPqvNhligYkuQU5LcBdPXiades29rDl39Wrjoqyjgo7RCTpHLrpCDXSLmqiNCHpAT+gFvRqPxrPxZrzPR1eMMnOE/sD4+Aazqpvl</latexit>

Targets

<latexit sha1_base64="FHRFEh/ov720aIoLnDsZj/ZlNic=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbFU0kKYo8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD/3LQbniVt0FyDrxclKBHM1B+as/jFkacYVMUmN6npugn1GNgkk+K/VTwxPKJnTEe5YqGnHjZ4tLZ+TCKkMSxtqWQrJQf09kNDJmGgW2M6I4NqveXPzP66UY1v1MqCRFrthyUZhKgjGZv02GQnOGcmoJZVrYWwkbU00Z2nBKNgRv9eV10q5Vveuqe1+rNOp5HEU4g3O4Ag9uoAF30IQWMAjhGV7hzZk4L86787FsLTj5zCn8gfP5AxhgjQg=</latexit>

&

<latexit sha1_base64="KFrSEt/MHkPuSh80mm9ogIjmAlE="></latexit>

3.
Merging
strategy

<latexit sha1_base64="40TLH+XaQF33eIjmYybImREitSI=">AAACFnicbVDLSsNAFJ34rPFVdelmsAhuLElRdFlw40aoYB/QhDKZ3LRDJ5MwMxFK6Fe48VfcuFDErbjzb5y0RbT1wMDhnHu4c0+Qcqa043xZS8srq2vrpQ17c2t7Z7e8t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfCq8Nv3IBVLxJ0epeDHpC9YxCjRRuqVT70A+kzkFIQGObZvQPYhxJ5nK000KNsDEf64vXLFqToT4EXizkgFzdDolT+9MKFZbPKUE6W6rpNqPydSM8phbHuZgpTQIelD11BBYlB+PjlrjI+NEuIokeYJjSfq70ROYqVGcWAmY6IHat4rxP+8bqajSz9nIs00CDpdFGUc6wQXHeGQSaCajwwhVDLzV0wHRBJqSlBFCe78yYukVau651Xntlapn83qKKFDdIROkIsuUB1dowZqIooe0BN6Qa/Wo/VsvVnv09Ela5Y5QH9gfXwD986fLw==</latexit>

Merged
states

<latexit sha1_base64="5AKE8r7bzQphEWitDba+vgjKvkw="></latexit>

4.
Learning
algorithm

(Ridge regression)

<latexit sha1_base64="GBexEPdL5kh02DQbBShKOJ3uEdM="></latexit>

output weights
(closed-form solution)

<latexit sha1_base64="ofSHMSIf8TtyLr0oRB8TGhLfLuU=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4lr4GpdGXctNrckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L 6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AUidmSM=</latexit>

⌧1 = (w1
1, w

2
1, . . . )

<latexit sha1_base64="ofSHMSIf8TtyLr0oRB8TGhLfLuU=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4lr4GpdGXctNrckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AUidmSM=</latexit>

⌧1 = (w1
1, w

2
1, . . . )

<latexit sha1_base64="92v+uHYlz5G4Gs29QXeQZNUn834=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4tr4GpdGXctN7ckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AU1jmSY=</latexit>

⌧2 = (w1
2, w

2
2, . . . )

…

<latexit sha1_base64="iZGfG2LrPlrwJmF/Qn9wTawnV+k=">AAACFXicbVDLSsNAFJ3UV42vqks3g0VwISUpoi4LbnRXwT6gCWUyuW2HTiZhZiKW0J9w46+4caGIW8Gdf+OkLaKtBwYO59zLnXOChDOlHefLKiwtr6yuFdftjc2t7Z3S7l5Txamk0KAxj2U7IAo4E9DQTHNoJxJIFHBoBcPL3G/dgVQsFrd6lIAfkb5gPUaJNlK3dOIF0GcioyA0yLF9LZJUK+x5toZ7rWwPRPhjdktlp+JMgBeJOyNlNEO9W/r0wpimkdmnnCjVcZ1E+xmRmlEOY9tLFSSEDkkfOoYKEoHys0mqMT4ySoh7sTRPaDxRf29kJFJqFAVmMiJ6oOa9XPzP66S6d+FnLE8Kgk4P9VKOdYzzinDIJFDNR4YQKpn5K6YDIgk1Jai8BHc+8iJpVivuWaV6Uy3XTmd1FNEBOkTHyEXnqIauUB01EEUP6Am9oFfr0Xq23qz36WjBmu3soz+wPr4Bg2me+w==</latexit>

Inputs
texts

<latexit sha1_base64="Xcjpt8YKjxYrnvP8MJdfzezqDe0="></latexit>

Wout
T = (XT X + �I)�1XT ytarget

… …

Win

<latexit sha1_base64="NT7iFoORMo4/+Ph4ZFbEtN1YHY8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDLaCq5IUX8uCG5cV7APaECbTSTt08mBmopSYT3HjQhG3fok7/8ZJm4W2Hhg4nHMvc+7xYs6ksqxvo7S2vrG5Vd6u7Ozu7R+Y1cOujBJBaIdEPBJ9D0vKWUg7iilO+7GgOPA47XnTm9zvPVAhWRTeq1lMnQCPQ+YzgpWWXLNaHwZYTTw/7bkpC7Os7po1q2HNgVaJXZAaFGi75tdwFJEkoKEiHEs5sK1YOSkWihFOs8owkTTGZIrHdKBpiAMqnXQePUOnWhkhPxL6hQrN1d8bKQ6knAWensxzymUvF//zBonyrx19UZwoGpLFR37CkYpQ3gMaMUGJ4jNNMBFMZ0VkggUmSrdV0SXYyyevkm6zYZ83Lu6atdZlUUcZjuEEzsCGK2jBLbShAwQe4Rle4c14Ml6Md+NjMVoyip0j+APj8wcgf5Pi</latexit>

Wres

<latexit sha1_base64="+yyaNttjZcFc432Hgp35r3Wrxao=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTK9aYdOJmFmIpaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va219Y3Nru7RT3t3bPzisHFW7KkokhQ6NeCT7PlHAmYCOZppDP5ZAQp9Dz5/e5n7vEaRikXjQsxjckIwFCxgl2khepVofhkRP/CDteakElWV1r1KzG/YceJU4BamhAm2v8jUcRTQJQWjKiVIDx461mxKpGeWQlYeJgpjQKRnDwFBBQlBuOs+e4TOjjHAQSfOExnP190ZKQqVmoW8m86Bq2cvF/7xBooMbN2UiTjQIujgUJBzrCOdF4BGTQDWfGUKoZCYrphMiCdWmrrIpwVn+8irpNhvORePyvllrXRV1lNAJOkXnyEHXqIXuUBt1EEVP6Bm9ojcrs16sd+tjMbpmFTvH6A+szx/6xZRf</latexit>

Wout

<latexit sha1_base64="1korpf9Ez3trGE7K9uTnqnfBs+I=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTKdtEMnmTBzI5aQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY8E12Pa3tba+sbm1Xdop7+7tHxxWjqpdLRNFWYdKIVXfJ5oJHrEOcBCsHytGQl+wnj+9zf3eI1Oay+gBZjFzQzKOeMApASN5lWp9GBKY+EHa81KZQJbVvUrNbthz4FXiFKSGCrS9ytdwJGkSsgioIFoPHDsGNyUKOBUsKw8TzWJCp2TMBoZGJGTaTefZM3xmlBEOpDIvAjxXf2+kJNR6FvpmMg+ql71c/M8bJBDcuCmP4gRYRBeHgkRgkDgvAo+4YhTEzBBCFTdZMZ0QRSiYusqmBGf5y6uk22w4F43L+2atdVXUUUIn6BSdIwddoxa6Q23UQRQ9oWf0it6szHqx3q2PxeiaVewcoz+wPn8AEECUbQ==</latexit>

inputs

<latexit sha1_base64="ej1mv7JeU7TbmSKGo43zzFORoZA=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqswUX8uCG5cV7APaoWTSTBubSYYkI5Sh/+DGhSJu/R93/o2Z6Sy09UDgcM695J4TxJxp47rfTmltfWNzq7xd2dnd2z+oHh51tEwUoW0iuVS9AGvKmaBtwwynvVhRHAWcdoPpbeZ3n6jSTIoHM4upH+GxYCEj2Fipw0ScGD2s1ty6mwOtEq8gNSjQGla/BiNJkogKQzjWuu+5sfFTrAwjnM4rg0TTGJMpHtO+pQJHVPtpfu0cnVllhEKp7BMG5ervjRRHWs+iwE5G2Ez0speJ/3n9xIQ3fppHooIsPgoTjoxEWXQ0YooSw2eWYKKYvRWRCVaYGFtQxZbgLUdeJZ1G3buoX943as2roo4ynMApnIMH19CEO2hBGwg8wjO8wpsjnRfn3flYjJacYucY/sD5/AHs+I9T</latexit>

reservoir

<latexit sha1_base64="PJU2kWWedrjLo0iW4nQbqqSwRUo=">AAAB8HicbVDJSgNBEO1xjXGLevTSGARPYSa4HQNePEYwiyRD6OnUJE16Gbp7AmHIV3jxoIhXP8ebf2MnmYMmPih4vFdFVb0o4cxY3//21tY3Nre2CzvF3b39g8PS0XHTqFRTaFDFlW5HxABnEhqWWQ7tRAMREYdWNLqb+a0xaMOUfLSTBEJBBpLFjBLrpCcNBvRYMd0rlf2KPwdeJUFOyihHvVf66vYVTQVISzkxphP4iQ0zoi2jHKbFbmogIXREBtBxVBIBJszmB0/xuVP6OFbalbR4rv6eyIgwZiIi1ymIHZplbyb+53VSG9+GGZNJakHSxaI45dgqPPse95kGavnEEUI1c7diOiSaUOsyKroQguWXV0mzWgkuK1cP1XLtOo+jgE7RGbpAAbpBNXSP6qiBKBLoGb2iN097L96797FoXfPymRP0B97nD0bpkK8=</latexit>

outputs

<latexit sha1_base64="PHZ7Brv+aU7kG/dRFbIhpbEE4eI=">AAAB7nicbVDLSgMxFL3js9ZX1aWbYBFclZnia1lw47KCfUA7lEyaaUMzyZDcEUrpR7hxoYhbv8edf2PazkJbDwQO59xL7jlRKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWj3iOOVhQgdKxIJRdFJLZ5hmaHulsl/x5yCrJMhJGXLUe6Wvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZnzsl507pk1gb9xSSufp7Y0ITa8dJ5CYTikO77M3E/7xOhvFtOBHKReKKLT6KM0lQk1l20heGM5RjRygzwt1K2JAaytA1VHQlBMuRV0mzWgkuK1cP1XLtOq+jAKdwBhcQwA3U4B7q0AAGI3iGV3jzUu/Fe/c+FqNrXr5zAn/gff4A2GeP3g==</latexit>

Efficient Text Classification with Echo State Networks Cabessa et al.
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ESNs: Training
…

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="A2/vf2I1nkJgSOx0OuBGKd9l95w=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQVH8uCG5cV7AOaECbTSTt0MgkzN0IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk9vC7z1SqVgsHmCaUC/CI8FCRjBoyTeP626EYRyEWT/3Mxdw6l/kdd+s2Q17BmuZOCWpoRJt3/xyhzFJIyqAcKzUwLET8DIsgRFO86qbKppgMsEjOtBU4IgqL5vFz60zrQytMJb6CbBm6u+NDEdKTaNATxZZ1aJXiP95gxTCGy9jIkmBCjI/FKbcgtgqurCGTFICfKoJJpLprBYZY4kJ6MaqugRn8cvLpNtsOJcN+75Za12VdVTQCTpF58hB16iF7lAbdRBBGXpGr+jNeDJejHfjYz66YpQ7R+gPjM8f6ZKVaA==</latexit>

X⌧3

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="5CAYHGeSBVuCaGS+appuE6OA/5Q=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM9gKrkpS8LEsuHFZwT6gCWEynbRDJw9mboQSAv6KGxeKuPU73Pk3TtostPXAwOGce7lnjp8IrsCyvo3K2vrG5lZ1u7azu7d/YB4e9VScSsq6NBaxHPhEMcEj1gUOgg0SyUjoC9b3p7eF339kUvE4eoBZwtyQjCMecEpAS5550nBCAhM/yAa5lzlAUq+VNzyzbjWtOfAqsUtSRyU6nvnljGKahiwCKohSQ9tKwM2IBE4Fy2tOqlhC6JSM2VDTiIRMudk8fo7PtTLCQSz1iwDP1d8bGQmVmoW+niyyqmWvEP/zhikEN27GoyQFFtHFoSAVGGJcdIFHXDIKYqYJoZLrrJhOiCQUdGM1XYK9/OVV0ms17cumdd+qt6/KOqroFJ2hC2Sja9RGd6iDuoiiDD2jV/RmPBkvxrvxsRitGOXOMfoD4/MH6AyVZw==</latexit>

X⌧2

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="BJ7JgSJYFQE4d1vok4WTSKJg30Q=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4GNZcOOygn1AE8JkOmmHTh7MTIQSAv6KGxeKuPU73Pk3TtostPXAwOGce7lnjp9wJpVlfRuVtfWNza3qdm1nd2//wDw86sk4FYR2ScxjMfCxpJxFtKuY4nSQCIpDn9O+P70t/P4jFZLF0YOaJdQN8ThiASNYackzTxpOiNXED7JB7mWOwqln5w3PrFtNaw60SuyS1KFExzO/nFFM0pBGinAs5dC2EuVmWChGOM1rTippgskUj+lQ0wiHVLrZPH6OzrUyQkEs9IsUmqu/NzIcSjkLfT1ZZJXLXiH+5w1TFdy4GYuSVNGILA4FKUcqRkUXaMQEJYrPNMFEMJ0VkQkWmCjdWE2XYC9/eZX0Wk37smndt+rtq7KOKpzCGVyADdfQhjvoQBcIZPAMr/BmPBkvxrvxsRitGOXOMfyB8fkD5oaVZg==</latexit>

X⌧1

<latexit sha1_base64="IsgGROUSwcx96vdj6ROmyuQsIFk=">AAACGXicbVDLSgMxFM34rOOr6tJNsAiuykxRdFlw47KKfUCnlEzmThuaSYYkUyhDf8ONv+LGhSIudeXfmD4QbT0QOJxzLjf3hCln2njel7Oyura+sVnYcrd3dvf2iweHDS0zRaFOJZeqFRINnAmoG2Y4tFIFJAk5NMPB9cRvDkFpJsW9GaXQSUhPsJhRYqzULXpBCD0mcgrCgBq7d6BBDSVTOAhcbYgB7QYgop9At1jyyt4UeJn4c1JCc9S6xY8gkjRL7DzlROu276WmkxNlGOUwdoNMQ0rogPSgbakgCehOPr1sjE+tEuFYKvuEwVP190ROEq1HSWiTCTF9vehNxP+8dmbiq07ORJoZEHS2KM44NhJPasIRU0ANH1lCqGL2r5j2iSLUlqAnJfiLJy+TRqXsX5S920qpej6vo4CO0Qk6Qz66RFV0g2qojih6QE/oBb06j86z8+a8z6IrznzmCP2B8/kNzfugug==</latexit>

Reservoir
states

<latexit sha1_base64="vmVTtKYUe31tlNDIOxBU23EmJK8=">AAACG3icbVDLSsNAFJ3UV42vqEs3g0VwVZKC2GVBBFdS0T6gKWUyvWmHTiZhZiKUkP9w46+4caGIK8GFf+P0gWjrgQuHc+7l3nuChDOlXffLKqysrq1vFDftre2d3T1n/6Cp4lRSaNCYx7IdEAWcCWhopjm0EwkkCji0gtHFxG/dg1QsFnd6nEA3IgPBQkaJNlLPqWR+ENp+AAMmMk2ClBOZZ5TmdqWMfd++vL22fRD9H8/Oe07JLbtT4GXizUkJzVHvOR9+P6ZpBEJTTpTqeG6iuxmRmlEOue2nChJCR2QAHUMFiUB1s+lvOT4xSh+HsTQlNJ6qvycyEik1jgLTGRE9VIveRPzP66Q6rHYzJpJUg6CzRWHKsY7xJCjcZxKo5mNDCJXM3IrpkEhCtYnTNiF4iy8vk2al7J2V3ZtKqVadx1FER+gYnSIPnaMaukJ11EAUPaAn9IJerUfr2Xqz3metBWs+c4j+wPr8Bp6hoHs=</latexit>

2.
ESN

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="G5gxFH8ynSY5mohmH55XI24rXq4=">AAAB/nicbVDLSsNAFJ34rPUVFVduBlvBVUkKPpYFEVxWsA9oQphMJ+3QyYOZG6GEgL/ixoUibv0Od/6NkzYLbT0wcDjnXu6Z4yeCK7Csb2NldW19Y7OyVd3e2d3bNw8OuypOJWUdGotY9n2imOAR6wAHwfqJZCT0Bev5k5vC7z0yqXgcPcA0YW5IRhEPOCWgJc88rjshgbEfZLe5lzlAUs/O655ZsxrWDHiZ2CWpoRJtz/xyhjFNQxYBFUSpgW0l4GZEAqeC5VUnVSwhdEJGbKBpREKm3GwWP8dnWhniIJb6RYBn6u+NjIRKTUNfTxZZ1aJXiP95gxSCazfjUZICi+j8UJAKDDEuusBDLhkFMdWEUMl1VkzHRBIKurGqLsFe/PIy6TYb9kXDum/WWpdlHRV0gk7RObLRFWqhO9RGHURRhp7RK3oznowX4934mI+uGOXOEfoD4/MHyOmVUw==</latexit>

E⌧1

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="n3eUQn8wn74jBKLrpTot8AxLJH0=">AAAB/nicbVDLSsNAFJ34rPUVFVduBlvBVUkKPpYFEVxWsA9oQphMJ+3QyYOZG6GEgL/ixoUibv0Od/6NkzYLbT0wcDjnXu6Z4yeCK7Csb2NldW19Y7OyVd3e2d3bNw8OuypOJWUdGotY9n2imOAR6wAHwfqJZCT0Bev5k5vC7z0yqXgcPcA0YW5IRhEPOCWgJc88rjshgbEfZLe5lzlAUq+Z1z2zZjWsGfAysUtSQyXanvnlDGOahiwCKohSA9tKwM2IBE4Fy6tOqlhC6ISM2EDTiIRMudksfo7PtDLEQSz1iwDP1N8bGQmVmoa+niyyqkWvEP/zBikE127GoyQFFtH5oSAVGGJcdIGHXDIKYqoJoZLrrJiOiSQUdGNVXYK9+OVl0m027IuGdd+stS7LOiroBJ2ic2SjK9RCd6iNOoiiDD2jV/RmPBkvxrvxMR9dMcqdI/QHxucPym+VVA==</latexit>

E⌧2

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="Y8Ug14264hf0HKPzG/vbxMImlyY=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4mNZEMFlBfuAJoTJdNIOnTyYmQglBPwVNy4Ucet3uPNvnLZZaOuBgcM593LPHD/hTCrL+jZKK6tr6xvlzcrW9s7unrl/0JFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3wz9buPVEgWRw9qklA3xMOIBYxgpSXPPKo5IVYjP8hucy9zFE6987zmmVWrbs2AloldkCoUaHnmlzOISRrSSBGOpezbVqLcDAvFCKd5xUklTTAZ4yHtaxrhkEo3m8XP0alWBiiIhX6RQjP190aGQyknoa8np1nlojcV//P6qQqu3YxFSapoROaHgpQjFaNpF2jABCWKTzTBRDCdFZERFpgo3VhFl2AvfnmZdBp1+6Ju3TeqzcuijjIcwwmcgQ1X0IQ7aEEbCGTwDK/wZjwZL8a78TEfLRnFziH8gfH5A8v1lVU=</latexit>

E⌧3

…
<latexit sha1_base64="ZYz098tM6i12l+S/d/NiVTM650g=">AAACF3icbVDLSsNAFJ34rPEVdelmsAiuSlIUXRZEcFnBPqApZTK5aYdOJmFmIpbQv3Djr7hxoYhb3fk3Ttsg2npg4HDOPdy5J0g5U9p1v6yl5ZXVtfXShr25tb2z6+ztN1WSSQoNmvBEtgOigDMBDc00h3YqgcQBh1YwvJz4rTuQiiXiVo9S6MakL1jEKNFG6jkVP4A+EzkFoUGO7as4gDCEEPu+reFeK9sHEf7YPafsVtwp8CLxClJGBeo959MPE5rFJk85Uarjuanu5kRqRjmMbT9TkBI6JH3oGCpIDKqbT+8a42OjhDhKpHlC46n6O5GTWKlRHJjJmOiBmvcm4n9eJ9PRRTdnIs00CDpbFGUc6wRPSsIhk0A1HxlCqGTmr5gOiCTUlKAmJXjzJy+SZrXinVXcm2q5dlrUUUKH6AidIA+doxq6RnXUQBQ9oCf0gl6tR+vZerPeZ6NLVpE5QH9gfXwDti6fkw==</latexit>

Embedded
texts

<latexit sha1_base64="pABY/pRJauZxbEcH8b7zz00+YV8=">AAACIXicbVDLSgMxFM34rOOr6tJNsAiuyowgdlkQwWUF+4BOKUnmThuayQxJRijD/Iobf8WNC0W6E3/G9IFo64HA4ZxzubmHpoJr43mfztr6xubWdmnH3d3bPzgsHx23dJIpBk2WiER1KNEguISm4UZAJ1VAYiqgTUc3U7/9CErzRD6YcQq9mAwkjzgjxkr9ci0PaOQGFAZc5obQTBBV5IwVrl/FQeDexhTCkMuBG4AMfxJu0S9XvKo3A14l/oJU0AKNfnkShAnLYpCGCaJ11/dS08uJMpwJKNwg05ASNiID6FoqSQy6l88uLPC5VUIcJco+afBM/T2Rk1jrcUxtMiZmqJe9qfif181MVOvlXKaZAcnmi6JMYJPgaV045AqYEWNLCFPc/hWzIVGEGVuqa0vwl09eJa3Lqn9V9e4vK/Xaoo4SOkVn6AL56BrV0R1qoCZi6Am9oDf07jw7r86HM5lH15zFzAn6A+frG+WLo08=</latexit>

1.
Embedding

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="yKR3mvXlvY1KSripHDVCDgQXTRk=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQFH8uCG5cV7AOaECbTSTt0MgkzN2IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk5vC7z1QqVgs7mGaUC/CI8FCRjBoyTeP626EYRyE2WPuZy7g1Hfyum/W7IY9g7VMnJLUUIm2b365w5ikERVAOFZq4NgJeBmWwAinedVNFU0wmeARHWgqcESVl83i59aZVoZWGEv9BFgz9fdGhiOlplGgJ4usatErxP+8QQrhtZcxkaRABZkfClNuQWwVXVhDJikBPtUEE8l0VouMscQEdGNVXYKz+OVl0m02nIuGfdestS7LOiroBJ2ic+SgK9RCt6iNOoigDD2jV/RmPBkvxrvxMR9dMcqdI/QHxucPGHWVhg==</latexit>x⌧1

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="eC+YkswfZp9HCJFIFvU3bI/FoAw=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQFH8uCG5cV7AOaECbTSTt0MgkzN2IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk5vC7z1QqVgs7mGaUC/CI8FCRjBoyTeP626EYRyE2WPuZy7g1G/mdd+s2Q17BmuZOCWpoRJt3/xyhzFJIyqAcKzUwLET8DIsgRFO86qbKppgMsEjOtBU4IgqL5vFz60zrQytMJb6CbBm6u+NDEdKTaNATxZZ1aJXiP95gxTCay9jIkmBCjI/FKbcgtgqurCGTFICfKoJJpLprBYZY4kJ6MaqugRn8cvLpNtsOBcN+65Za12WdVTQCTpF58hBV6iFblEbdRBBGXpGr+jNeDJejHfjYz66YpQ7R+gPjM8fGfuVhw==</latexit>x⌧2

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="H7Td+2pJERbrwq6s53JIONckepQ=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4mNZcOOygn1AE8JkOmmHTh7MTMQSAv6KGxeKuPU73Pk3TtsstPXAwOGce7lnjp9wJpVlfRulldW19Y3yZmVre2d3z9w/6Mg4FYS2Scxj0fOxpJxFtK2Y4rSXCIpDn9OuP76Z+t0HKiSLo3s1Sagb4mHEAkaw0pJnHtWcEKuRH2SPuZc5CqfeeV7zzKpVt2ZAy8QuSBUKtDzzyxnEJA1ppAjHUvZtK1FuhoVihNO84qSSJpiM8ZD2NY1wSKWbzeLn6FQrAxTEQr9IoZn6eyPDoZST0NeT06xy0ZuK/3n9VAXXbsaiJFU0IvNDQcqRitG0CzRgghLFJ5pgIpjOisgIC0yUbqyiS7AXv7xMOo26fVG37hrV5mVRRxmO4QTOwIYraMIttKANBDJ4hld4M56MF+Pd+JiPloxi5xD+wPj8ARuBlYg=</latexit>x⌧3 …

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

<latexit sha1_base64="qL9Yock7IFkW9IZwpy1q+fYvfvg=">AAACBnicbVDLSsNAFJ3UV62vqksRBlvBVUkKPpYFNy4r2Ac0NUymk3boZBJmboQSsnLjr7hxoYhbv8Gdf+Ok7UJbD1w4nHMv997jx4JrsO1vq7Cyura+UdwsbW3v7O6V9w/aOkoUZS0aiUh1faKZ4JK1gINg3VgxEvqCdfzxde53HpjSPJJ3MIlZPyRDyQNOCRjJKx9X3ZDAyA/SiZe6KsROdp8CUUMGWVb1yhW7Zk+Bl4kzJxU0R9Mrf7mDiCYhk0AF0brn2DH0U6KAU8GykptoFhM6JkPWM1SSkOl+On0jw6dGGeAgUqYk4Kn6eyIlodaT0Ded+c160cvF/7xeAsFVP+UyToBJOlsUJAJDhPNM8IArRkFMDCFUcXMrpiOiCAWTXMmE4Cy+vEza9ZpzXrNv65XGxTyOIjpCJ+gMOegSNdANaqIWougRPaNX9GY9WS/Wu/Uxay1Y85lD9AfW5w9nTJkK</latexit>

ytarget
1

<latexit sha1_base64="vUPOTJ1D0/x072hrAL+J64RHrAI=">AAACBnicbVDLSsNAFJ3UV62vqEsRBlvBVUkKPpYFNy4r2Ae0sUymk3bo5MHMjRBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nvcSHAFlvVtlFZW19Y3ypuVre2d3T1z/6CjwlhS1qahCGXPJYoJHrA2cBCsF0lGfFewrju9zv3uA5OKh8EdJBFzfDIOuMcpAS0NzePawCcwcb00GaYD6eNGdp8CkWMGWVYbmlWrbs2Al4ldkCoq0BqaX4NRSGOfBUAFUapvWxE4KZHAqWBZZRArFhE6JWPW1zQgPlNOOnsjw6daGWEvlLoCwDP190RKfKUS39Wd+c1q0cvF/7x+DN6Vk/IgioEFdL7IiwWGEOeZ4BGXjIJINCFUcn0rphMiCQWdXEWHYC++vEw6jbp9XrduG9XmRRFHGR2hE3SGbHSJmugGtVAbUfSIntErejOejBfj3fiYt5aMYuYQ/YHx+QNo3JkL</latexit>

ytarget
2

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

<latexit sha1_base64="twCHUpx6qvyowTTlsL2nBjoAUdA=">AAACBnicbVDLSsNAFJ34rPUVdSnCYCu4KknFx7LgxmUF+4Amlsl00g6dPJi5EUrIyo2/4saFIm79Bnf+jZM2C209cOFwzr3ce48XC67Asr6NpeWV1bX10kZ5c2t7Z9fc22+rKJGUtWgkItn1iGKCh6wFHATrxpKRwBOs442vc7/zwKTiUXgHk5i5ARmG3OeUgJb65lHVCQiMPD+d9FNHBvgsu0+ByCGDLKv2zYpVs6bAi8QuSAUVaPbNL2cQ0SRgIVBBlOrZVgxuSiRwKlhWdhLFYkLHZMh6moYkYMpNp29k+EQrA+xHUlcIeKr+nkhJoNQk8HRnfrOa93LxP6+XgH/lpjyME2AhnS3yE4EhwnkmeMAloyAmmhAqub4V0xGRhIJOrqxDsOdfXiTtes0+r1m39UrjooijhA7RMTpFNrpEDXSDmqiFKHpEz+gVvRlPxovxbnzMWpeMYuYA/YHx+QNqbJkM</latexit>

ytarget
3

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

…<latexit sha1_base64="ZWyWKXZkB1A2I3i4uH99UaeK+YE=">AAACDXicbVDLSsNAFJ34rPEVdekmWAVXJSmKLgtuXFboC5pQJpObdOhkEmYmQgn9ATf+ihsXirh1786/cdoG0dYDA4dz7uHOPUHGqFSO82WsrK6tb2xWtsztnd29fevgsCPTXBBok5SlohdgCYxyaCuqGPQyATgJGHSD0c3U796DkDTlLTXOwE9wzGlECVZaGlinXgAx5QUBrkBMzBYWMShpesDDH3FgVZ2aM4O9TNySVFGJ5sD69MKU5InOE4al7LtOpvwCC0UJg4np5RIyTEY4hr6mHCcg/WJ2zcQ+00poR6nQjyt7pv5OFDiRcpwEejLBaigXvan4n9fPVXTtF5RnuQJO5ouinNkqtafV2CEVQBQba4KJoPqvNhligYkuQU5LcBdPXiades29rDl39Wrjoqyjgo7RCTpHLrpCDXSLmqiNCHpAT+gFvRqPxrPxZrzPR1eMMnOE/sD4+Aazqpvl</latexit>

Targets

<latexit sha1_base64="FHRFEh/ov720aIoLnDsZj/ZlNic=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbFU0kKYo8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD/3LQbniVt0FyDrxclKBHM1B+as/jFkacYVMUmN6npugn1GNgkk+K/VTwxPKJnTEe5YqGnHjZ4tLZ+TCKkMSxtqWQrJQf09kNDJmGgW2M6I4NqveXPzP66UY1v1MqCRFrthyUZhKgjGZv02GQnOGcmoJZVrYWwkbU00Z2nBKNgRv9eV10q5Vveuqe1+rNOp5HEU4g3O4Ag9uoAF30IQWMAjhGV7hzZk4L86787FsLTj5zCn8gfP5AxhgjQg=</latexit>

&

<latexit sha1_base64="KFrSEt/MHkPuSh80mm9ogIjmAlE="></latexit>

3.
Merging
strategy

<latexit sha1_base64="40TLH+XaQF33eIjmYybImREitSI=">AAACFnicbVDLSsNAFJ34rPFVdelmsAhuLElRdFlw40aoYB/QhDKZ3LRDJ5MwMxFK6Fe48VfcuFDErbjzb5y0RbT1wMDhnHu4c0+Qcqa043xZS8srq2vrpQ17c2t7Z7e8t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfCq8Nv3IBVLxJ0epeDHpC9YxCjRRuqVT70A+kzkFIQGObZvQPYhxJ5nK000KNsDEf64vXLFqToT4EXizkgFzdDolT+9MKFZbPKUE6W6rpNqPydSM8phbHuZgpTQIelD11BBYlB+PjlrjI+NEuIokeYJjSfq70ROYqVGcWAmY6IHat4rxP+8bqajSz9nIs00CDpdFGUc6wQXHeGQSaCajwwhVDLzV0wHRBJqSlBFCe78yYukVau651Xntlapn83qKKFDdIROkIsuUB1dowZqIooe0BN6Qa/Wo/VsvVnv09Ela5Y5QH9gfXwD986fLw==</latexit>

Merged
states

<latexit sha1_base64="5AKE8r7bzQphEWitDba+vgjKvkw="></latexit>

4.
Learning
algorithm

(Ridge regression)

<latexit sha1_base64="GBexEPdL5kh02DQbBShKOJ3uEdM="></latexit>

output weights
(closed-form solution)

<latexit sha1_base64="ofSHMSIf8TtyLr0oRB8TGhLfLuU=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4lr4GpdGXctNrckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L 6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AUidmSM=</latexit>

⌧1 = (w1
1, w

2
1, . . . )

<latexit sha1_base64="ofSHMSIf8TtyLr0oRB8TGhLfLuU=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4lr4GpdGXctNrckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AUidmSM=</latexit>

⌧1 = (w1
1, w

2
1, . . . )

<latexit sha1_base64="92v+uHYlz5G4Gs29QXeQZNUn834=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4tr4GpdGXctN7ckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AU1jmSY=</latexit>

⌧2 = (w1
2, w

2
2, . . . )

…

<latexit sha1_base64="iZGfG2LrPlrwJmF/Qn9wTawnV+k=">AAACFXicbVDLSsNAFJ3UV42vqks3g0VwISUpoi4LbnRXwT6gCWUyuW2HTiZhZiKW0J9w46+4caGIW8Gdf+OkLaKtBwYO59zLnXOChDOlHefLKiwtr6yuFdftjc2t7Z3S7l5Txamk0KAxj2U7IAo4E9DQTHNoJxJIFHBoBcPL3G/dgVQsFrd6lIAfkb5gPUaJNlK3dOIF0GcioyA0yLF9LZJUK+x5toZ7rWwPRPhjdktlp+JMgBeJOyNlNEO9W/r0wpimkdmnnCjVcZ1E+xmRmlEOY9tLFSSEDkkfOoYKEoHys0mqMT4ySoh7sTRPaDxRf29kJFJqFAVmMiJ6oOa9XPzP66S6d+FnLE8Kgk4P9VKOdYzzinDIJFDNR4YQKpn5K6YDIgk1Jai8BHc+8iJpVivuWaV6Uy3XTmd1FNEBOkTHyEXnqIauUB01EEUP6Am9oFfr0Xq23qz36WjBmu3soz+wPr4Bg2me+w==</latexit>

Inputs
texts

<latexit sha1_base64="Xcjpt8YKjxYrnvP8MJdfzezqDe0="></latexit>

Wout
T = (XT X + �I)�1XT ytarget

… …

Win

<latexit sha1_base64="NT7iFoORMo4/+Ph4ZFbEtN1YHY8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDLaCq5IUX8uCG5cV7APaECbTSTt08mBmopSYT3HjQhG3fok7/8ZJm4W2Hhg4nHMvc+7xYs6ksqxvo7S2vrG5Vd6u7Ozu7R+Y1cOujBJBaIdEPBJ9D0vKWUg7iilO+7GgOPA47XnTm9zvPVAhWRTeq1lMnQCPQ+YzgpWWXLNaHwZYTTw/7bkpC7Os7po1q2HNgVaJXZAaFGi75tdwFJEkoKEiHEs5sK1YOSkWihFOs8owkTTGZIrHdKBpiAMqnXQePUOnWhkhPxL6hQrN1d8bKQ6knAWensxzymUvF//zBonyrx19UZwoGpLFR37CkYpQ3gMaMUGJ4jNNMBFMZ0VkggUmSrdV0SXYyyevkm6zYZ83Lu6atdZlUUcZjuEEzsCGK2jBLbShAwQe4Rle4c14Ml6Md+NjMVoyip0j+APj8wcgf5Pi</latexit>

Wres

<latexit sha1_base64="+yyaNttjZcFc432Hgp35r3Wrxao=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTK9aYdOJmFmIpaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va219Y3Nru7RT3t3bPzisHFW7KkokhQ6NeCT7PlHAmYCOZppDP5ZAQp9Dz5/e5n7vEaRikXjQsxjckIwFCxgl2khepVofhkRP/CDteakElWV1r1KzG/YceJU4BamhAm2v8jUcRTQJQWjKiVIDx461mxKpGeWQlYeJgpjQKRnDwFBBQlBuOs+e4TOjjHAQSfOExnP190ZKQqVmoW8m86Bq2cvF/7xBooMbN2UiTjQIujgUJBzrCOdF4BGTQDWfGUKoZCYrphMiCdWmrrIpwVn+8irpNhvORePyvllrXRV1lNAJOkXnyEHXqIXuUBt1EEVP6Bm9ojcrs16sd+tjMbpmFTvH6A+szx/6xZRf</latexit>

Wout

<latexit sha1_base64="1korpf9Ez3trGE7K9uTnqnfBs+I=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTKdtEMnmTBzI5aQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY8E12Pa3tba+sbm1Xdop7+7tHxxWjqpdLRNFWYdKIVXfJ5oJHrEOcBCsHytGQl+wnj+9zf3eI1Oay+gBZjFzQzKOeMApASN5lWp9GBKY+EHa81KZQJbVvUrNbthz4FXiFKSGCrS9ytdwJGkSsgioIFoPHDsGNyUKOBUsKw8TzWJCp2TMBoZGJGTaTefZM3xmlBEOpDIvAjxXf2+kJNR6FvpmMg+ql71c/M8bJBDcuCmP4gRYRBeHgkRgkDgvAo+4YhTEzBBCFTdZMZ0QRSiYusqmBGf5y6uk22w4F43L+2atdVXUUUIn6BSdIwddoxa6Q23UQRQ9oWf0it6szHqx3q2PxeiaVewcoz+wPn8AEECUbQ==</latexit>

inputs

<latexit sha1_base64="ej1mv7JeU7TbmSKGo43zzFORoZA=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqswUX8uCG5cV7APaoWTSTBubSYYkI5Sh/+DGhSJu/R93/o2Z6Sy09UDgcM695J4TxJxp47rfTmltfWNzq7xd2dnd2z+oHh51tEwUoW0iuVS9AGvKmaBtwwynvVhRHAWcdoPpbeZ3n6jSTIoHM4upH+GxYCEj2Fipw0ScGD2s1ty6mwOtEq8gNSjQGla/BiNJkogKQzjWuu+5sfFTrAwjnM4rg0TTGJMpHtO+pQJHVPtpfu0cnVllhEKp7BMG5ervjRRHWs+iwE5G2Ez0speJ/3n9xIQ3fppHooIsPgoTjoxEWXQ0YooSw2eWYKKYvRWRCVaYGFtQxZbgLUdeJZ1G3buoX943as2roo4ynMApnIMH19CEO2hBGwg8wjO8wpsjnRfn3flYjJacYucY/sD5/AHs+I9T</latexit>

reservoir

<latexit sha1_base64="PJU2kWWedrjLo0iW4nQbqqSwRUo=">AAAB8HicbVDJSgNBEO1xjXGLevTSGARPYSa4HQNePEYwiyRD6OnUJE16Gbp7AmHIV3jxoIhXP8ebf2MnmYMmPih4vFdFVb0o4cxY3//21tY3Nre2CzvF3b39g8PS0XHTqFRTaFDFlW5HxABnEhqWWQ7tRAMREYdWNLqb+a0xaMOUfLSTBEJBBpLFjBLrpCcNBvRYMd0rlf2KPwdeJUFOyihHvVf66vYVTQVISzkxphP4iQ0zoi2jHKbFbmogIXREBtBxVBIBJszmB0/xuVP6OFbalbR4rv6eyIgwZiIi1ymIHZplbyb+53VSG9+GGZNJakHSxaI45dgqPPse95kGavnEEUI1c7diOiSaUOsyKroQguWXV0mzWgkuK1cP1XLtOo+jgE7RGbpAAbpBNXSP6qiBKBLoGb2iN097L96797FoXfPymRP0B97nD0bpkK8=</latexit>

outputs

<latexit sha1_base64="PHZ7Brv+aU7kG/dRFbIhpbEE4eI=">AAAB7nicbVDLSgMxFL3js9ZX1aWbYBFclZnia1lw47KCfUA7lEyaaUMzyZDcEUrpR7hxoYhbv8edf2PazkJbDwQO59xL7jlRKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWj3iOOVhQgdKxIJRdFJLZ5hmaHulsl/x5yCrJMhJGXLUe6Wvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZnzsl507pk1gb9xSSufp7Y0ITa8dJ5CYTikO77M3E/7xOhvFtOBHKReKKLT6KM0lQk1l20heGM5RjRygzwt1K2JAaytA1VHQlBMuRV0mzWgkuK1cP1XLtOq+jAKdwBhcQwA3U4B7q0AAGI3iGV3jzUu/Fe/c+FqNrXr5zAn/gff4A2GeP3g==</latexit>

Efficient Text Classification with Echo State Networks Cabessa et al.
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ESNs: Training
…

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="A2/vf2I1nkJgSOx0OuBGKd9l95w=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQVH8uCG5cV7AOaECbTSTt0MgkzN0IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk9vC7z1SqVgsHmCaUC/CI8FCRjBoyTeP626EYRyEWT/3Mxdw6l/kdd+s2Q17BmuZOCWpoRJt3/xyhzFJIyqAcKzUwLET8DIsgRFO86qbKppgMsEjOtBU4IgqL5vFz60zrQytMJb6CbBm6u+NDEdKTaNATxZZ1aJXiP95gxTCGy9jIkmBCjI/FKbcgtgqurCGTFICfKoJJpLprBYZY4kJ6MaqugRn8cvLpNtsOJcN+75Za12VdVTQCTpF58hB16iF7lAbdRBBGXpGr+jNeDJejHfjYz66YpQ7R+gPjM8f6ZKVaA==</latexit>

X⌧3

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="5CAYHGeSBVuCaGS+appuE6OA/5Q=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM9gKrkpS8LEsuHFZwT6gCWEynbRDJw9mboQSAv6KGxeKuPU73Pk3TtostPXAwOGce7lnjp8IrsCyvo3K2vrG5lZ1u7azu7d/YB4e9VScSsq6NBaxHPhEMcEj1gUOgg0SyUjoC9b3p7eF339kUvE4eoBZwtyQjCMecEpAS5550nBCAhM/yAa5lzlAUq+VNzyzbjWtOfAqsUtSRyU6nvnljGKahiwCKohSQ9tKwM2IBE4Fy2tOqlhC6JSM2VDTiIRMudk8fo7PtTLCQSz1iwDP1d8bGQmVmoW+niyyqmWvEP/zhikEN27GoyQFFtHFoSAVGGJcdIFHXDIKYqYJoZLrrJhOiCQUdGM1XYK9/OVV0ms17cumdd+qt6/KOqroFJ2hC2Sja9RGd6iDuoiiDD2jV/RmPBkvxrvxsRitGOXOMfoD4/MH6AyVZw==</latexit>

X⌧2

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="BJ7JgSJYFQE4d1vok4WTSKJg30Q=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4GNZcOOygn1AE8JkOmmHTh7MTIQSAv6KGxeKuPU73Pk3TtostPXAwOGce7lnjp9wJpVlfRuVtfWNza3qdm1nd2//wDw86sk4FYR2ScxjMfCxpJxFtKuY4nSQCIpDn9O+P70t/P4jFZLF0YOaJdQN8ThiASNYackzTxpOiNXED7JB7mWOwqln5w3PrFtNaw60SuyS1KFExzO/nFFM0pBGinAs5dC2EuVmWChGOM1rTippgskUj+lQ0wiHVLrZPH6OzrUyQkEs9IsUmqu/NzIcSjkLfT1ZZJXLXiH+5w1TFdy4GYuSVNGILA4FKUcqRkUXaMQEJYrPNMFEMJ0VkQkWmCjdWE2XYC9/eZX0Wk37smndt+rtq7KOKpzCGVyADdfQhjvoQBcIZPAMr/BmPBkvxrvxsRitGOXOMfyB8fkD5oaVZg==</latexit>

X⌧1

<latexit sha1_base64="IsgGROUSwcx96vdj6ROmyuQsIFk=">AAACGXicbVDLSgMxFM34rOOr6tJNsAiuykxRdFlw47KKfUCnlEzmThuaSYYkUyhDf8ONv+LGhSIudeXfmD4QbT0QOJxzLjf3hCln2njel7Oyura+sVnYcrd3dvf2iweHDS0zRaFOJZeqFRINnAmoG2Y4tFIFJAk5NMPB9cRvDkFpJsW9GaXQSUhPsJhRYqzULXpBCD0mcgrCgBq7d6BBDSVTOAhcbYgB7QYgop9At1jyyt4UeJn4c1JCc9S6xY8gkjRL7DzlROu276WmkxNlGOUwdoNMQ0rogPSgbakgCehOPr1sjE+tEuFYKvuEwVP190ROEq1HSWiTCTF9vehNxP+8dmbiq07ORJoZEHS2KM44NhJPasIRU0ANH1lCqGL2r5j2iSLUlqAnJfiLJy+TRqXsX5S920qpej6vo4CO0Qk6Qz66RFV0g2qojih6QE/oBb06j86z8+a8z6IrznzmCP2B8/kNzfugug==</latexit>

Reservoir
states

<latexit sha1_base64="vmVTtKYUe31tlNDIOxBU23EmJK8=">AAACG3icbVDLSsNAFJ3UV42vqEs3g0VwVZKC2GVBBFdS0T6gKWUyvWmHTiZhZiKUkP9w46+4caGIK8GFf+P0gWjrgQuHc+7l3nuChDOlXffLKqysrq1vFDftre2d3T1n/6Cp4lRSaNCYx7IdEAWcCWhopjm0EwkkCji0gtHFxG/dg1QsFnd6nEA3IgPBQkaJNlLPqWR+ENp+AAMmMk2ClBOZZ5TmdqWMfd++vL22fRD9H8/Oe07JLbtT4GXizUkJzVHvOR9+P6ZpBEJTTpTqeG6iuxmRmlEOue2nChJCR2QAHUMFiUB1s+lvOT4xSh+HsTQlNJ6qvycyEik1jgLTGRE9VIveRPzP66Q6rHYzJpJUg6CzRWHKsY7xJCjcZxKo5mNDCJXM3IrpkEhCtYnTNiF4iy8vk2al7J2V3ZtKqVadx1FER+gYnSIPnaMaukJ11EAUPaAn9IJerUfr2Xqz3metBWs+c4j+wPr8Bp6hoHs=</latexit>

2.
ESN

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="G5gxFH8ynSY5mohmH55XI24rXq4=">AAAB/nicbVDLSsNAFJ34rPUVFVduBlvBVUkKPpYFEVxWsA9oQphMJ+3QyYOZG6GEgL/ixoUibv0Od/6NkzYLbT0wcDjnXu6Z4yeCK7Csb2NldW19Y7OyVd3e2d3bNw8OuypOJWUdGotY9n2imOAR6wAHwfqJZCT0Bev5k5vC7z0yqXgcPcA0YW5IRhEPOCWgJc88rjshgbEfZLe5lzlAUs/O655ZsxrWDHiZ2CWpoRJtz/xyhjFNQxYBFUSpgW0l4GZEAqeC5VUnVSwhdEJGbKBpREKm3GwWP8dnWhniIJb6RYBn6u+NjIRKTUNfTxZZ1aJXiP95gxSCazfjUZICi+j8UJAKDDEuusBDLhkFMdWEUMl1VkzHRBIKurGqLsFe/PIy6TYb9kXDum/WWpdlHRV0gk7RObLRFWqhO9RGHURRhp7RK3oznowX4934mI+uGOXOEfoD4/MHyOmVUw==</latexit>

E⌧1

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="n3eUQn8wn74jBKLrpTot8AxLJH0=">AAAB/nicbVDLSsNAFJ34rPUVFVduBlvBVUkKPpYFEVxWsA9oQphMJ+3QyYOZG6GEgL/ixoUibv0Od/6NkzYLbT0wcDjnXu6Z4yeCK7Csb2NldW19Y7OyVd3e2d3bNw8OuypOJWUdGotY9n2imOAR6wAHwfqJZCT0Bev5k5vC7z0yqXgcPcA0YW5IRhEPOCWgJc88rjshgbEfZLe5lzlAUq+Z1z2zZjWsGfAysUtSQyXanvnlDGOahiwCKohSA9tKwM2IBE4Fy6tOqlhC6ISM2EDTiIRMudksfo7PtDLEQSz1iwDP1N8bGQmVmoa+niyyqkWvEP/zBikE127GoyQFFtH5oSAVGGJcdIGHXDIKYqoJoZLrrJiOiSQUdGNVXYK9+OVl0m027IuGdd+stS7LOiroBJ2ic2SjK9RCd6iNOoiiDD2jV/RmPBkvxrvxMR9dMcqdI/QHxucPym+VVA==</latexit>

E⌧2

<latexit sha1_base64="BuK/k67NWw0ongpQd0rcjnXeoDM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3WzC7kQopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NYW9/Y3Cpul3Z29/YPyodHLZNkmnGfJTLR7ZAaLoXiPgqUvJ1qTuNQ8sdwdDPzH5+4NiJRDzhOeRDTgRKRYBSt5Ffvelm1V664NXcOskq8nFQgR7NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwug4mQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkla95l3W3Pt6pXGRx1GEEziFc/DgChpwC03wgYGAZ3iFN0c5L86787FoLTj5zDH8gfP5A+fkjgo=</latexit>

Nu

<latexit sha1_base64="Y8Ug14264hf0HKPzG/vbxMImlyY=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4mNZEMFlBfuAJoTJdNIOnTyYmQglBPwVNy4Ucet3uPNvnLZZaOuBgcM593LPHD/hTCrL+jZKK6tr6xvlzcrW9s7unrl/0JFxKghtk5jHoudjSTmLaFsxxWkvERSHPqddf3wz9buPVEgWRw9qklA3xMOIBYxgpSXPPKo5IVYjP8hucy9zFE6987zmmVWrbs2AloldkCoUaHnmlzOISRrSSBGOpezbVqLcDAvFCKd5xUklTTAZ4yHtaxrhkEo3m8XP0alWBiiIhX6RQjP190aGQyknoa8np1nlojcV//P6qQqu3YxFSapoROaHgpQjFaNpF2jABCWKTzTBRDCdFZERFpgo3VhFl2AvfnmZdBp1+6Ju3TeqzcuijjIcwwmcgQ1X0IQ7aEEbCGTwDK/wZjwZL8a78TEfLRnFziH8gfH5A8v1lVU=</latexit>

E⌧3

…
<latexit sha1_base64="ZYz098tM6i12l+S/d/NiVTM650g=">AAACF3icbVDLSsNAFJ34rPEVdelmsAiuSlIUXRZEcFnBPqApZTK5aYdOJmFmIpbQv3Djr7hxoYhb3fk3Ttsg2npg4HDOPdy5J0g5U9p1v6yl5ZXVtfXShr25tb2z6+ztN1WSSQoNmvBEtgOigDMBDc00h3YqgcQBh1YwvJz4rTuQiiXiVo9S6MakL1jEKNFG6jkVP4A+EzkFoUGO7as4gDCEEPu+reFeK9sHEf7YPafsVtwp8CLxClJGBeo959MPE5rFJk85Uarjuanu5kRqRjmMbT9TkBI6JH3oGCpIDKqbT+8a42OjhDhKpHlC46n6O5GTWKlRHJjJmOiBmvcm4n9eJ9PRRTdnIs00CDpbFGUc6wRPSsIhk0A1HxlCqGTmr5gOiCTUlKAmJXjzJy+SZrXinVXcm2q5dlrUUUKH6AidIA+doxq6RnXUQBQ9oCf0gl6tR+vZerPeZ6NLVpE5QH9gfXwDti6fkw==</latexit>

Embedded
texts

<latexit sha1_base64="pABY/pRJauZxbEcH8b7zz00+YV8=">AAACIXicbVDLSgMxFM34rOOr6tJNsAiuyowgdlkQwWUF+4BOKUnmThuayQxJRijD/Iobf8WNC0W6E3/G9IFo64HA4ZxzubmHpoJr43mfztr6xubWdmnH3d3bPzgsHx23dJIpBk2WiER1KNEguISm4UZAJ1VAYiqgTUc3U7/9CErzRD6YcQq9mAwkjzgjxkr9ci0PaOQGFAZc5obQTBBV5IwVrl/FQeDexhTCkMuBG4AMfxJu0S9XvKo3A14l/oJU0AKNfnkShAnLYpCGCaJ11/dS08uJMpwJKNwg05ASNiID6FoqSQy6l88uLPC5VUIcJco+afBM/T2Rk1jrcUxtMiZmqJe9qfif181MVOvlXKaZAcnmi6JMYJPgaV045AqYEWNLCFPc/hWzIVGEGVuqa0vwl09eJa3Lqn9V9e4vK/Xaoo4SOkVn6AL56BrV0R1qoCZi6Am9oDf07jw7r86HM5lH15zFzAn6A+frG+WLo08=</latexit>

1.
Embedding

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="yKR3mvXlvY1KSripHDVCDgQXTRk=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQFH8uCG5cV7AOaECbTSTt0MgkzN2IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk5vC7z1QqVgs7mGaUC/CI8FCRjBoyTeP626EYRyE2WPuZy7g1Hfyum/W7IY9g7VMnJLUUIm2b365w5ikERVAOFZq4NgJeBmWwAinedVNFU0wmeARHWgqcESVl83i59aZVoZWGEv9BFgz9fdGhiOlplGgJ4usatErxP+8QQrhtZcxkaRABZkfClNuQWwVXVhDJikBPtUEE8l0VouMscQEdGNVXYKz+OVl0m02nIuGfdestS7LOiroBJ2ic+SgK9RCt6iNOoigDD2jV/RmPBkvxrvxMR9dMcqdI/QHxucPGHWVhg==</latexit>x⌧1

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="eC+YkswfZp9HCJFIFvU3bI/FoAw=">AAAB/nicbVDLSsNAFJ34rPUVFVdugq3gqiQFH8uCG5cV7AOaECbTSTt0MgkzN2IJAX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0g4U2Db38bK6tr6xmZlq7q9s7u3bx4cdlWcSkI7JOax7AdYUc4E7QADTvuJpDgKOO0Fk5vC7z1QqVgs7mGaUC/CI8FCRjBoyTeP626EYRyE2WPuZy7g1G/mdd+s2Q17BmuZOCWpoRJt3/xyhzFJIyqAcKzUwLET8DIsgRFO86qbKppgMsEjOtBU4IgqL5vFz60zrQytMJb6CbBm6u+NDEdKTaNATxZZ1aJXiP95gxTCay9jIkmBCjI/FKbcgtgqurCGTFICfKoJJpLprBYZY4kJ6MaqugRn8cvLpNtsOBcN+65Za12WdVTQCTpF58hBV6iFblEbdRBBGXpGr+jNeDJejHfjYz66YpQ7R+gPjM8fGfuVhw==</latexit>x⌧2

Nx

<latexit sha1_base64="KrXsuXIYcFv075XkUM+wBo+qY0k=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbKnosePEkFdxaaJeSTbNtaDZZkqxYlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48amuZKkJ9IrlUnRBrypmgvmGG006iKI5DTh/C8fXMf3ikSjMp7s0koUGMh4JFjGBjJb9623+q9ssVt+bOgVaJl5MK5Gj1y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6CjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5J2veY1ahd39UqzkcdRhBM4hXPw4BKacAMt8IEAg2d4hTdHOC/Ou/OxaC04+cwx/IHz+QPtuY4R</latexit>

<latexit sha1_base64="H7Td+2pJERbrwq6s53JIONckepQ=">AAAB/nicbVDLSsNAFL2pr1pfUXHlZrAVXJWk4mNZcOOygn1AE8JkOmmHTh7MTMQSAv6KGxeKuPU73Pk3TtsstPXAwOGce7lnjp9wJpVlfRulldW19Y3yZmVre2d3z9w/6Mg4FYS2Scxj0fOxpJxFtK2Y4rSXCIpDn9OuP76Z+t0HKiSLo3s1Sagb4mHEAkaw0pJnHtWcEKuRH2SPuZc5CqfeeV7zzKpVt2ZAy8QuSBUKtDzzyxnEJA1ppAjHUvZtK1FuhoVihNO84qSSJpiM8ZD2NY1wSKWbzeLn6FQrAxTEQr9IoZn6eyPDoZST0NeT06xy0ZuK/3n9VAXXbsaiJFU0IvNDQcqRitG0CzRgghLFJ5pgIpjOisgIC0yUbqyiS7AXv7xMOo26fVG37hrV5mVRRxmO4QTOwIYraMIttKANBDJ4hld4M56MF+Pd+JiPloxi5xD+wPj8ARuBlYg=</latexit>x⌧3 …

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

<latexit sha1_base64="qL9Yock7IFkW9IZwpy1q+fYvfvg=">AAACBnicbVDLSsNAFJ3UV62vqksRBlvBVUkKPpYFNy4r2Ac0NUymk3boZBJmboQSsnLjr7hxoYhbv8Gdf+Ok7UJbD1w4nHMv997jx4JrsO1vq7Cyura+UdwsbW3v7O6V9w/aOkoUZS0aiUh1faKZ4JK1gINg3VgxEvqCdfzxde53HpjSPJJ3MIlZPyRDyQNOCRjJKx9X3ZDAyA/SiZe6KsROdp8CUUMGWVb1yhW7Zk+Bl4kzJxU0R9Mrf7mDiCYhk0AF0brn2DH0U6KAU8GykptoFhM6JkPWM1SSkOl+On0jw6dGGeAgUqYk4Kn6eyIlodaT0Ded+c160cvF/7xeAsFVP+UyToBJOlsUJAJDhPNM8IArRkFMDCFUcXMrpiOiCAWTXMmE4Cy+vEza9ZpzXrNv65XGxTyOIjpCJ+gMOegSNdANaqIWougRPaNX9GY9WS/Wu/Uxay1Y85lD9AfW5w9nTJkK</latexit>

ytarget
1

<latexit sha1_base64="vUPOTJ1D0/x072hrAL+J64RHrAI=">AAACBnicbVDLSsNAFJ3UV62vqEsRBlvBVUkKPpYFNy4r2Ae0sUymk3bo5MHMjRBCVm78FTcuFHHrN7jzb5y0WWjrgQuHc+7l3nvcSHAFlvVtlFZW19Y3ypuVre2d3T1z/6CjwlhS1qahCGXPJYoJHrA2cBCsF0lGfFewrju9zv3uA5OKh8EdJBFzfDIOuMcpAS0NzePawCcwcb00GaYD6eNGdp8CkWMGWVYbmlWrbs2Al4ldkCoq0BqaX4NRSGOfBUAFUapvWxE4KZHAqWBZZRArFhE6JWPW1zQgPlNOOnsjw6daGWEvlLoCwDP190RKfKUS39Wd+c1q0cvF/7x+DN6Vk/IgioEFdL7IiwWGEOeZ4BGXjIJINCFUcn0rphMiCQWdXEWHYC++vEw6jbp9XrduG9XmRRFHGR2hE3SGbHSJmugGtVAbUfSIntErejOejBfj3fiYt5aMYuYQ/YHx+QNo3JkL</latexit>

ytarget
2

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

<latexit sha1_base64="twCHUpx6qvyowTTlsL2nBjoAUdA=">AAACBnicbVDLSsNAFJ34rPUVdSnCYCu4KknFx7LgxmUF+4Amlsl00g6dPJi5EUrIyo2/4saFIm79Bnf+jZM2C209cOFwzr3ce48XC67Asr6NpeWV1bX10kZ5c2t7Z9fc22+rKJGUtWgkItn1iGKCh6wFHATrxpKRwBOs442vc7/zwKTiUXgHk5i5ARmG3OeUgJb65lHVCQiMPD+d9FNHBvgsu0+ByCGDLKv2zYpVs6bAi8QuSAUVaPbNL2cQ0SRgIVBBlOrZVgxuSiRwKlhWdhLFYkLHZMh6moYkYMpNp29k+EQrA+xHUlcIeKr+nkhJoNQk8HRnfrOa93LxP6+XgH/lpjyME2AhnS3yE4EhwnkmeMAloyAmmhAqub4V0xGRhIJOrqxDsOdfXiTtes0+r1m39UrjooijhA7RMTpFNrpEDXSDmqiFKHpEz+gVvRlPxovxbnzMWpeMYuYA/YHx+QNqbJkM</latexit>

ytarget
3

<latexit sha1_base64="b58NrIEjv0TZ96txTPikDQB3JDk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IURY8FL56kgqmFNpTNdtMu3eyG3Y0QQn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZFyacaeO6305pbX1jc6u8XdnZ3ds/qB4edbRMFaE+kVyqbog15UxQ3zDDaTdRFMchp4/h5GbmPz5RpZkUDyZLaBDjkWARI9hYya/fDbL6oFpzG+4caJV4BalBgfag+tUfSpLGVBjCsdY9z01MkGNlGOF0WumnmiaYTPCI9iwVOKY6yOfHTtGZVYYoksqWMGiu/p7Icax1Foe2M8ZmrJe9mfif10tNdB3kTCSpoYIsFkUpR0ai2edoyBQlhmeWYKKYvRWRMVaYGJtPxYbgLb+8SjrNhnfZcO+btdZFEUcZTuAUzsGDK2jBLbTBBwIMnuEV3hzhvDjvzseiteQUM8fwB87nD+34jg4=</latexit>

Ny

…<latexit sha1_base64="ZWyWKXZkB1A2I3i4uH99UaeK+YE=">AAACDXicbVDLSsNAFJ34rPEVdekmWAVXJSmKLgtuXFboC5pQJpObdOhkEmYmQgn9ATf+ihsXirh1786/cdoG0dYDA4dz7uHOPUHGqFSO82WsrK6tb2xWtsztnd29fevgsCPTXBBok5SlohdgCYxyaCuqGPQyATgJGHSD0c3U796DkDTlLTXOwE9wzGlECVZaGlinXgAx5QUBrkBMzBYWMShpesDDH3FgVZ2aM4O9TNySVFGJ5sD69MKU5InOE4al7LtOpvwCC0UJg4np5RIyTEY4hr6mHCcg/WJ2zcQ+00poR6nQjyt7pv5OFDiRcpwEejLBaigXvan4n9fPVXTtF5RnuQJO5ouinNkqtafV2CEVQBQba4KJoPqvNhligYkuQU5LcBdPXiades29rDl39Wrjoqyjgo7RCTpHLrpCDXSLmqiNCHpAT+gFvRqPxrPxZrzPR1eMMnOE/sD4+Aazqpvl</latexit>

Targets

<latexit sha1_base64="FHRFEh/ov720aIoLnDsZj/ZlNic=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbFU0kKYo8FLx6r2A9oQ9lsN+3SzSbsToQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD/3LQbniVt0FyDrxclKBHM1B+as/jFkacYVMUmN6npugn1GNgkk+K/VTwxPKJnTEe5YqGnHjZ4tLZ+TCKkMSxtqWQrJQf09kNDJmGgW2M6I4NqveXPzP66UY1v1MqCRFrthyUZhKgjGZv02GQnOGcmoJZVrYWwkbU00Z2nBKNgRv9eV10q5Vveuqe1+rNOp5HEU4g3O4Ag9uoAF30IQWMAjhGV7hzZk4L86787FsLTj5zCn8gfP5AxhgjQg=</latexit>

&

<latexit sha1_base64="KFrSEt/MHkPuSh80mm9ogIjmAlE="></latexit>

3.
Merging
strategy

<latexit sha1_base64="40TLH+XaQF33eIjmYybImREitSI=">AAACFnicbVDLSsNAFJ34rPFVdelmsAhuLElRdFlw40aoYB/QhDKZ3LRDJ5MwMxFK6Fe48VfcuFDErbjzb5y0RbT1wMDhnHu4c0+Qcqa043xZS8srq2vrpQ17c2t7Z7e8t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfCq8Nv3IBVLxJ0epeDHpC9YxCjRRuqVT70A+kzkFIQGObZvQPYhxJ5nK000KNsDEf64vXLFqToT4EXizkgFzdDolT+9MKFZbPKUE6W6rpNqPydSM8phbHuZgpTQIelD11BBYlB+PjlrjI+NEuIokeYJjSfq70ROYqVGcWAmY6IHat4rxP+8bqajSz9nIs00CDpdFGUc6wQXHeGQSaCajwwhVDLzV0wHRBJqSlBFCe78yYukVau651Xntlapn83qKKFDdIROkIsuUB1dowZqIooe0BN6Qa/Wo/VsvVnv09Ela5Y5QH9gfXwD986fLw==</latexit>

Merged
states

<latexit sha1_base64="5AKE8r7bzQphEWitDba+vgjKvkw="></latexit>

4.
Learning
algorithm

(Ridge regression)

<latexit sha1_base64="GBexEPdL5kh02DQbBShKOJ3uEdM="></latexit>

output weights
(closed-form solution)

<latexit sha1_base64="ofSHMSIf8TtyLr0oRB8TGhLfLuU=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4lr4GpdGXctNrckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AUidmSM=</latexit>

⌧1 = (w1
1, w

2
1, . . . )

<latexit sha1_base64="ofSHMSIf8TtyLr0oRB8TGhLfLuU=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4lr4GpdGXctNrckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AUidmSM=</latexit>

⌧1 = (w1
1, w

2
1, . . . )

<latexit sha1_base64="92v+uHYlz5G4Gs29QXeQZNUn834=">AAACDXicbVC7SgNBFJ2NrxhfUUubwUSIIGF3i2gjBGwsI5gHJJtldjKbDJl9MHPXEJb8gI2/YmOhiK29nX/j5FFo4oGBwzn3cOceLxZcgWl+G5m19Y3Nrex2bmd3b/8gf3jUUFEiKavTSESy5RHFBA9ZHTgI1oolI4EnWNMb3kz95gOTikfhPYxj5gSkH3KfUwJacvPFYgdI4tr4GpdGXctN7ckFHnXtOen0IlDnRTdfMMvmDHiVWAtSQAvU3PyXTtIkYCFQQZRqW2YMTkokcCrYJNdJFIsJHZI+a2sakoApJ51dM8FnWulhP5L6hYBn6u9ESgKlxoGnJwMCA7XsTcX/vHYC/pWT8jBOgIV0vshPBIYIT6vBPS4ZBTHWhFDJ9V8xHRBJKOgCc7oEa/nkVdKwy1albN/ZhWplUUcWnaBTVEIWukRVdItqqI4oekTP6BW9GU/Gi/FufMxHM8Yic4z+wPj8AU1jmSY=</latexit>

⌧2 = (w1
2, w

2
2, . . . )

…

<latexit sha1_base64="iZGfG2LrPlrwJmF/Qn9wTawnV+k=">AAACFXicbVDLSsNAFJ3UV42vqks3g0VwISUpoi4LbnRXwT6gCWUyuW2HTiZhZiKW0J9w46+4caGIW8Gdf+OkLaKtBwYO59zLnXOChDOlHefLKiwtr6yuFdftjc2t7Z3S7l5Txamk0KAxj2U7IAo4E9DQTHNoJxJIFHBoBcPL3G/dgVQsFrd6lIAfkb5gPUaJNlK3dOIF0GcioyA0yLF9LZJUK+x5toZ7rWwPRPhjdktlp+JMgBeJOyNlNEO9W/r0wpimkdmnnCjVcZ1E+xmRmlEOY9tLFSSEDkkfOoYKEoHys0mqMT4ySoh7sTRPaDxRf29kJFJqFAVmMiJ6oOa9XPzP66S6d+FnLE8Kgk4P9VKOdYzzinDIJFDNR4YQKpn5K6YDIgk1Jai8BHc+8iJpVivuWaV6Uy3XTmd1FNEBOkTHyEXnqIauUB01EEUP6Am9oFfr0Xq23qz36WjBmu3soz+wPr4Bg2me+w==</latexit>

Inputs
texts

<latexit sha1_base64="Xcjpt8YKjxYrnvP8MJdfzezqDe0="></latexit>

Wout
T = (XT X + �I)�1XT ytarget

… …

Win

<latexit sha1_base64="NT7iFoORMo4/+Ph4ZFbEtN1YHY8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDLaCq5IUX8uCG5cV7APaECbTSTt08mBmopSYT3HjQhG3fok7/8ZJm4W2Hhg4nHMvc+7xYs6ksqxvo7S2vrG5Vd6u7Ozu7R+Y1cOujBJBaIdEPBJ9D0vKWUg7iilO+7GgOPA47XnTm9zvPVAhWRTeq1lMnQCPQ+YzgpWWXLNaHwZYTTw/7bkpC7Os7po1q2HNgVaJXZAaFGi75tdwFJEkoKEiHEs5sK1YOSkWihFOs8owkTTGZIrHdKBpiAMqnXQePUOnWhkhPxL6hQrN1d8bKQ6knAWensxzymUvF//zBonyrx19UZwoGpLFR37CkYpQ3gMaMUGJ4jNNMBFMZ0VkggUmSrdV0SXYyyevkm6zYZ83Lu6atdZlUUcZjuEEzsCGK2jBLbShAwQe4Rle4c14Ml6Md+NjMVoyip0j+APj8wcgf5Pi</latexit>

Wres

<latexit sha1_base64="+yyaNttjZcFc432Hgp35r3Wrxao=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTK9aYdOJmFmIpaQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY86Utu1va219Y3Nru7RT3t3bPzisHFW7KkokhQ6NeCT7PlHAmYCOZppDP5ZAQp9Dz5/e5n7vEaRikXjQsxjckIwFCxgl2khepVofhkRP/CDteakElWV1r1KzG/YceJU4BamhAm2v8jUcRTQJQWjKiVIDx461mxKpGeWQlYeJgpjQKRnDwFBBQlBuOs+e4TOjjHAQSfOExnP190ZKQqVmoW8m86Bq2cvF/7xBooMbN2UiTjQIujgUJBzrCOdF4BGTQDWfGUKoZCYrphMiCdWmrrIpwVn+8irpNhvORePyvllrXRV1lNAJOkXnyEHXqIXuUBt1EEVP6Bm9ojcrs16sd+tjMbpmFTvH6A+szx/6xZRf</latexit>

Wout

<latexit sha1_base64="1korpf9Ez3trGE7K9uTnqnfBs+I=">AAAB+3icbVDLSsNAFJ34rPVV69LNYCu4KknxtSy4cVnBPqANYTKdtEMnmTBzI5aQX3HjQhG3/og7/8ZJm4W2Hhg4nHMv98zxY8E12Pa3tba+sbm1Xdop7+7tHxxWjqpdLRNFWYdKIVXfJ5oJHrEOcBCsHytGQl+wnj+9zf3eI1Oay+gBZjFzQzKOeMApASN5lWp9GBKY+EHa81KZQJbVvUrNbthz4FXiFKSGCrS9ytdwJGkSsgioIFoPHDsGNyUKOBUsKw8TzWJCp2TMBoZGJGTaTefZM3xmlBEOpDIvAjxXf2+kJNR6FvpmMg+ql71c/M8bJBDcuCmP4gRYRBeHgkRgkDgvAo+4YhTEzBBCFTdZMZ0QRSiYusqmBGf5y6uk22w4F43L+2atdVXUUUIn6BSdIwddoxa6Q23UQRQ9oWf0it6szHqx3q2PxeiaVewcoz+wPn8AEECUbQ==</latexit>

inputs

<latexit sha1_base64="ej1mv7JeU7TbmSKGo43zzFORoZA=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqswUX8uCG5cV7APaoWTSTBubSYYkI5Sh/+DGhSJu/R93/o2Z6Sy09UDgcM695J4TxJxp47rfTmltfWNzq7xd2dnd2z+oHh51tEwUoW0iuVS9AGvKmaBtwwynvVhRHAWcdoPpbeZ3n6jSTIoHM4upH+GxYCEj2Fipw0ScGD2s1ty6mwOtEq8gNSjQGla/BiNJkogKQzjWuu+5sfFTrAwjnM4rg0TTGJMpHtO+pQJHVPtpfu0cnVllhEKp7BMG5ervjRRHWs+iwE5G2Ez0speJ/3n9xIQ3fppHooIsPgoTjoxEWXQ0YooSw2eWYKKYvRWRCVaYGFtQxZbgLUdeJZ1G3buoX943as2roo4ynMApnIMH19CEO2hBGwg8wjO8wpsjnRfn3flYjJacYucY/sD5/AHs+I9T</latexit>

reservoir

<latexit sha1_base64="PJU2kWWedrjLo0iW4nQbqqSwRUo=">AAAB8HicbVDJSgNBEO1xjXGLevTSGARPYSa4HQNePEYwiyRD6OnUJE16Gbp7AmHIV3jxoIhXP8ebf2MnmYMmPih4vFdFVb0o4cxY3//21tY3Nre2CzvF3b39g8PS0XHTqFRTaFDFlW5HxABnEhqWWQ7tRAMREYdWNLqb+a0xaMOUfLSTBEJBBpLFjBLrpCcNBvRYMd0rlf2KPwdeJUFOyihHvVf66vYVTQVISzkxphP4iQ0zoi2jHKbFbmogIXREBtBxVBIBJszmB0/xuVP6OFbalbR4rv6eyIgwZiIi1ymIHZplbyb+53VSG9+GGZNJakHSxaI45dgqPPse95kGavnEEUI1c7diOiSaUOsyKroQguWXV0mzWgkuK1cP1XLtOo+jgE7RGbpAAbpBNXSP6qiBKBLoGb2iN097L96797FoXfPymRP0B97nD0bpkK8=</latexit>

outputs

<latexit sha1_base64="PHZ7Brv+aU7kG/dRFbIhpbEE4eI=">AAAB7nicbVDLSgMxFL3js9ZX1aWbYBFclZnia1lw47KCfUA7lEyaaUMzyZDcEUrpR7hxoYhbv8edf2PazkJbDwQO59xL7jlRKoVF3//21tY3Nre2CzvF3b39g8PS0XHT6sww3mBaatOOqOVSKN5AgZK3U8NpEkneikZ3M7/1xI0VWj3iOOVhQgdKxIJRdFJLZ5hmaHulsl/x5yCrJMhJGXLUe6Wvbl+zLOEKmaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qmjCbTiZnzsl507pk1gb9xSSufp7Y0ITa8dJ5CYTikO77M3E/7xOhvFtOBHKReKKLT6KM0lQk1l20heGM5RjRygzwt1K2JAaytA1VHQlBMuRV0mzWgkuK1cP1XLtOq+jAKdwBhcQwA3U4B7q0AAGI3iGV3jzUu/Fe/c+FqNrXr5zAn/gff4A2GeP3g==</latexit>
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Introduction Text Classification Echo State Networks Training Results Conclusions

Results: Effect of embedding

• The quality of the pre-trained embedding plays an impor-
tant role (might be counter intuitive).

fasttext.en.300d glove.6B.300d glove.42B.300d glove.840B.300d
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Introduction Text Classification Echo State Networks Training Results Conclusions

Results: Effect of the reservoir
I ESN = EMB + RES + RR; RR-baseline = EMB + RR

⇒ ESN vs RR-baseline allows to evaluate the contribution of the
reservoir.

• The temporal dynamics captured by the reservoir drasti-
cally improves the results.
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Introduction Text Classification Echo State Networks Training Results Conclusions

Results: Effect of the reservoir
I ESN = EMB + RES + RR; RR-baseline = EMB + RR

⇒ ESN vs RR-baseline allows to evaluate the contribution of the
reservoir.

• The temporal dynamics captured by the reservoir drasti-
cally improves the results.
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Introduction Text Classification Echo State Networks Training Results Conclusions

Results: Effect of the reservoir
I ESN = EMB + RES + RR; RR-baseline = EMB + RR

⇒ ESN vs RR-baseline allows to evaluate the contribution of the
reservoir.

• The temporal dynamics captured by the reservoir drasti-
cally improves the results.
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Introduction Text Classification Echo State Networks Training Results Conclusions

Results: Comparison with Bi-LSTM networks

• ESNs achieve competitive results with a significantly faster
training time than Bi-LSTM.1

IMDb
Accuracy (%) Training time (sec.)

RR (none) 76.25 16.97 (batch=64)2

RR (mean) 85.11 3.74 (batch=2048)
RR (lex. mean) 86.06 2.49 (batch=2048)
Bi-LSTM (128) 87.14± 0.40 899.32± 4.01
ESN (5000, mean) 87.78± 0.11 38.47± 0.14
ESN (5000, lex. mean) 88.46± 0.08 39.10± 0.23

Table: Test accuracy and training time of the RR-baselines, Bi-LSTM and ESNs over
the IMDb dataset.

11 GPU, 32 GB, NVIDIA V100
2Out of memory on GPU; hence trained on CPU
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Results: Comparison with Bi-LSTM networks

• ESNs achieve competitive results with a significantly faster
training time than Bi-LSTM.3

TREC-6
Accuracy (%) Training time (sec.)

RR (none) 56.20 1.92 (batch=2048)
RR (mean) 81.80 0.42 (batch=2048)
RR (lex. mean) 78.80 0.13 (batch=2048)
Bi-LSTM (128) 88.65± 0.38 27.04± 5.11
ESN (3000, mean) 91.12± 0.48 2.64± 0.12
ESN (4000, lex. mean) 90.72± 0.66 4.35± 0.09

Table: Test accuracy and training time of the RR-baselines, Bi-LSTM and ESNs over
the TREC-6 dataset.

31 GPU, 32 GB, NVIDIA V100
Efficient Text Classification with Echo State Networks Cabessa et al.
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Results: Comparison with Bi-LSTM networks

• ESNs achieve competitive results with a significantly faster
training time than Bi-LSTM.4

TREC-50
Accuracy (%) Training time (sec.)

RR (none) 27.40 1.81 (batch=2048)
RR (mean) 65.20 0.15 (batch=2048)
RR (lex. mean) 65.40 0.13 (batch=2048)
Bi-LSTM (128) 79.56± 1.43 27.12± 0.93
ESN (5000, mean) 83.96± 0.23 7.02± 0.14
ESN (5000, lex. mean) 83.32± 0.27 7.13± 0.23

Table: Test accuracy and training time of the RR-baselines, Bi-LSTM and ESNs over
the TREC-50 dataset.

41 GPU, 32 GB, NVIDIA V100
Efficient Text Classification with Echo State Networks Cabessa et al.
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Conclusions

• ESNs can be considered as robust, efficient and fast candidates
for text classification tasks.

• State-of-the-art NLP are generally children of the “transformer
revolution” (GPT, GPT-2, GPT-3, BERT, . . . ). Achieve im-
pressive performance but can be very resource consuming.

• By contrast, our work fits within the context of light and fast-
to-train models for NLP.
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• By contrast, our work fits within the context of light and fast-
to-train models for NLP.
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Conclusions

Thank you!

Efficient Text Classification with Echo State Networks Cabessa et al.
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