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Figure 5: 1024 ⇥ 1024 images generated using the CELEBA-HQ dataset. See Appendix F for a
larger set of results, and the accompanying video for latent space interpolations.

Mao et al. (2016b) (128⇥ 128) Gulrajani et al. (2017) (128⇥ 128) Our (256⇥ 256)

Figure 6: Visual quality comparison in LSUN BEDROOM; pictures copied from the cited articles.

Our contributions allow us to deal with high output resolutions in a robust and efficient fashion.
Figure 5 shows selected 1024 ⇥ 1024 images produced by our network. While megapixel GAN
results have been shown before in another dataset (Marchesi, 2017), our results are vastly more
varied and of higher perceptual quality. Please refer to Appendix F for a larger set of result images
as well as the nearest neighbors found from the training data. The accompanying video shows latent
space interpolations and visualizes the progressive training. The interpolation works so that we first
randomize a latent code for each frame (512 components sampled individually from N (0, 1)), then
blur the latents across time with a Gaussian (� = 45 frames @ 60Hz), and finally normalize each
vector to lie on a hypersphere.

We trained the network on 8 Tesla V100 GPUs for 4 days, after which we no longer observed
qualitative differences between the results of consecutive training iterations. Our implementation
used an adaptive minibatch size depending on the current output resolution so that the available
memory budget was optimally utilized.

In order to demonstrate that our contributions are largely orthogonal to the choice of a loss function,
we also trained the same network using LSGAN loss instead of WGAN-GP loss. Figure 1 shows six
examples of 10242 images produced using our method using LSGAN. Further details of this setup
are given in Appendix B.
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Ada	Lovelace	|	First	Programmer	
	
"Supposing,	 for	 instance,	 that	 the	 fundamental	 rela*ons	 of	
pitched	 sounds	 in	 the	 science	 of	 harmony	 and	 of	 musical	
composi*on	 were	 suscep*ble	 of	 such	 expression	 and	
adapta*ons,	 the	 engine	 might	 compose	 elaborate	 and	
scien0fic	 pieces	 of	 music	 of	 any	 degree	 of	 complexity	 or	
extent.”		
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Datasets	

Original	corpus	

¨  Chorales	
¤  381	4-voices	chorales	harmonized	by	J.S.	Bach	

¨  John	Sankey	
¤  135	keyboard	pieces	from	J.S.	Bach	recorded	live	by	
John	Sankey		

¨  No;ngham	
¤  1035	folk	tunes	with	homogeneous	structure	

¨  String	quartets	
¤  215	Haydn	and	Mozart	string	quartets	



Neural	representa*on	|	Ear	of	an	ANN	
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Data	Augmenta*on	|	Pitch	
¨  Music	is	transposi*on	invariant	

¤ Transpose	in	every	possible	keys	to	increase	the	
number	of	training	samples	
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Data	Augmenta*on	|	Rhythm	
¨  Dilate	and	contract	dura*ons	

¤  Factors:	[0.125,	0.25,	0.33,	0.5,	0.66,	1.0,	1.5,	2.,	2.5,	3.,	4.]	
¤  Constrain	on	the	set	of	possible	dura*ons	
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note[n]	 Pr(note[n+1])	



Model	|	Feedforward	

Pr(note[n+1])	note[n]	
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yj [n]
<latexit sha1_base64="gDeUQAke1nUSKL+4k8CuT4LMzmE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMG0hDWWz3bTbbnbD7kYIpf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzopQzbVz32yltbG5t75R3K3v7B4dH1eOTtpaZItQnkkvVjbCmnAnqG2Y47aaK4iTitBNN7uZ+54kqzaR4NHlKwwQPBYsZwcZK7bw/DkTYr9bcursAWideQWpQoNWvfvUGkmQJFYZwrHXguakJp1gZRjidVXqZpikmEzykgaUCJ1SH08W1M3RhlQGKpbIlDFqovyemONE6TyLbmWAz0qveXPzPCzIT34RTJtLMUEGWi+KMIyPR/HU0YIoSw3NLMFHM3orICCtMjA2oYkPwVl9eJ36jflt3H65qzUaRRhnO4BwuwYNraMI9tMAHAmN4hld4c6Tz4rw7H8vWklPMnMIfOJ8//DiO4Q==</latexit><latexit sha1_base64="gDeUQAke1nUSKL+4k8CuT4LMzmE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMG0hDWWz3bTbbnbD7kYIpf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzopQzbVz32yltbG5t75R3K3v7B4dH1eOTtpaZItQnkkvVjbCmnAnqG2Y47aaK4iTitBNN7uZ+54kqzaR4NHlKwwQPBYsZwcZK7bw/DkTYr9bcursAWideQWpQoNWvfvUGkmQJFYZwrHXguakJp1gZRjidVXqZpikmEzykgaUCJ1SH08W1M3RhlQGKpbIlDFqovyemONE6TyLbmWAz0qveXPzPCzIT34RTJtLMUEGWi+KMIyPR/HU0YIoSw3NLMFHM3orICCtMjA2oYkPwVl9eJ36jflt3H65qzUaRRhnO4BwuwYNraMI9tMAHAmN4hld4c6Tz4rw7H8vWklPMnMIfOJ8//DiO4Q==</latexit><latexit sha1_base64="gDeUQAke1nUSKL+4k8CuT4LMzmE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMG0hDWWz3bTbbnbD7kYIpf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzopQzbVz32yltbG5t75R3K3v7B4dH1eOTtpaZItQnkkvVjbCmnAnqG2Y47aaK4iTitBNN7uZ+54kqzaR4NHlKwwQPBYsZwcZK7bw/DkTYr9bcursAWideQWpQoNWvfvUGkmQJFYZwrHXguakJp1gZRjidVXqZpikmEzykgaUCJ1SH08W1M3RhlQGKpbIlDFqovyemONE6TyLbmWAz0qveXPzPCzIT34RTJtLMUEGWi+KMIyPR/HU0YIoSw3NLMFHM3orICCtMjA2oYkPwVl9eJ36jflt3H65qzUaRRhnO4BwuwYNraMI9tMAHAmN4hld4c6Tz4rw7H8vWklPMnMIfOJ8//DiO4Q==</latexit>



Model	|	Feedforward	

Pr(note[n+1])	note[n-3:n]	

xij [n]
<latexit sha1_base64="/YxbIFSs8aH6K+WlC28v8miIDBM=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMLaShrLZbtq1u5uwuxFL6K/w4kHFq3/Hm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gTieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU399iNVmiXy1oxTGgo8kCxmBBsr3T/1cvYwCWTYq9bcujsDWiZeQWpQoNWrfnX7CckElYZwrHXguakJc6wMI5xOKt1M0xSTER7QwFKJBdVhPjt4gk6s0kdxomxJg2bq74kcC63HIrKdApuhXvSm4n9ekJn4IsyZTDNDJZkvijOOTIKm36M+U5QYPrYEE8XsrYgMscLE2IwqNgRv8eVl4jfql3X35qzWbBRplOEIjuEUPDiHJlxDC3wgIOAZXuHNUc6L8+58zFtLTjFzCH/gfP4AiKKQXw==</latexit><latexit sha1_base64="/YxbIFSs8aH6K+WlC28v8miIDBM=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMLaShrLZbtq1u5uwuxFL6K/w4kHFq3/Hm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gTieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU399iNVmiXy1oxTGgo8kCxmBBsr3T/1cvYwCWTYq9bcujsDWiZeQWpQoNWrfnX7CckElYZwrHXguakJc6wMI5xOKt1M0xSTER7QwFKJBdVhPjt4gk6s0kdxomxJg2bq74kcC63HIrKdApuhXvSm4n9ekJn4IsyZTDNDJZkvijOOTIKm36M+U5QYPrYEE8XsrYgMscLE2IwqNgRv8eVl4jfql3X35qzWbBRplOEIjuEUPDiHJlxDC3wgIOAZXuHNUc6L8+58zFtLTjFzCH/gfP4AiKKQXw==</latexit><latexit sha1_base64="/YxbIFSs8aH6K+WlC28v8miIDBM=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMLaShrLZbtq1u5uwuxFL6K/w4kHFq3/Hm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gTieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU399iNVmiXy1oxTGgo8kCxmBBsr3T/1cvYwCWTYq9bcujsDWiZeQWpQoNWrfnX7CckElYZwrHXguakJc6wMI5xOKt1M0xSTER7QwFKJBdVhPjt4gk6s0kdxomxJg2bq74kcC63HIrKdApuhXvSm4n9ekJn4IsyZTDNDJZkvijOOTIKm36M+U5QYPrYEE8XsrYgMscLE2IwqNgRv8eVl4jfql3X35qzWbBRplOEIjuEUPDiHJlxDC3wgIOAZXuHNUc6L8+58zFtLTjFzCH/gfP4AiKKQXw==</latexit> wij

<latexit sha1_base64="B4tNFJCplZfsO67ZDJSfSKaWuVU=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewSE/RG4sUjJi6QwIZ0SxcK3XbTdjVkw3/w4kGNV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTlpapItQnkkvVCbGmnAnqG2Y47SSK4jjktB1Obud++5EqzaR4MNOEBjEeChYxgo2VWk/9jI1n/XLFrboLoHXi5aQCOZr98ldvIEkaU2EIx1p3PTcxQYaVYYTTWamXappgMsFD2rVU4JjqIFtcO0MXVhmgSCpbwqCF+nsiw7HW0zi0nTE2I73qzcX/vG5qousgYyJJDRVkuShKOTISzV9HA6YoMXxqCSaK2VsRGWGFibEBlWwI3urL68SvVW+q7v1VpVHL0yjCGZzDJXhQhwbcQRN8IDCGZ3iFN0c6L86787FsLTj5zCn8gfP5A1Kzjxo=</latexit><latexit sha1_base64="B4tNFJCplZfsO67ZDJSfSKaWuVU=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewSE/RG4sUjJi6QwIZ0SxcK3XbTdjVkw3/w4kGNV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTlpapItQnkkvVCbGmnAnqG2Y47SSK4jjktB1Obud++5EqzaR4MNOEBjEeChYxgo2VWk/9jI1n/XLFrboLoHXi5aQCOZr98ldvIEkaU2EIx1p3PTcxQYaVYYTTWamXappgMsFD2rVU4JjqIFtcO0MXVhmgSCpbwqCF+nsiw7HW0zi0nTE2I73qzcX/vG5qousgYyJJDRVkuShKOTISzV9HA6YoMXxqCSaK2VsRGWGFibEBlWwI3urL68SvVW+q7v1VpVHL0yjCGZzDJXhQhwbcQRN8IDCGZ3iFN0c6L86787FsLTj5zCn8gfP5A1Kzjxo=</latexit><latexit sha1_base64="B4tNFJCplZfsO67ZDJSfSKaWuVU=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewSE/RG4sUjJi6QwIZ0SxcK3XbTdjVkw3/w4kGNV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTlpapItQnkkvVCbGmnAnqG2Y47SSK4jjktB1Obud++5EqzaR4MNOEBjEeChYxgo2VWk/9jI1n/XLFrboLoHXi5aQCOZr98ldvIEkaU2EIx1p3PTcxQYaVYYTTWamXappgMsFD2rVU4JjqIFtcO0MXVhmgSCpbwqCF+nsiw7HW0zi0nTE2I73qzcX/vG5qousgYyJJDRVkuShKOTISzV9HA6YoMXxqCSaK2VsRGWGFibEBlWwI3urL68SvVW+q7v1VpVHL0yjCGZzDJXhQhwbcQRN8IDCGZ3iFN0c6L86787FsLTj5zCn8gfP5A1Kzjxo=</latexit> X
<latexit sha1_base64="mt5Ofz520GHA9nweDQuz5f5VmxE=">AAAB6nicbVBNSwMxEJ34WetX1aOXYBE8ld0iqLeCF48VXFtol5JNs21okl2SrFCW/gUvHlS8+ou8+W/MtnvQ1gcDj/dmmJkXpYIb63nfaG19Y3Nru7JT3d3bPzisHR0/miTTlAU0EYnuRsQwwRULLLeCdVPNiIwE60ST28LvPDFteKIe7DRloSQjxWNOiS2kvsnkoFb3Gt4ceJX4JalDifag9tUfJjSTTFkqiDE930ttmBNtORVsVu1nhqWETsiI9RxVRDIT5vNbZ/jcKUMcJ9qVsniu/p7IiTRmKiPXKYkdm2WvEP/zepmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTdSH4yy+vkqDZuGl495f1VrNMowKncAYX4MMVtOAO2hAAhTE8wyu8IYle0Dv6WLSuoXLmBP4Aff4AmeSOFg==</latexit><latexit sha1_base64="mt5Ofz520GHA9nweDQuz5f5VmxE=">AAAB6nicbVBNSwMxEJ34WetX1aOXYBE8ld0iqLeCF48VXFtol5JNs21okl2SrFCW/gUvHlS8+ou8+W/MtnvQ1gcDj/dmmJkXpYIb63nfaG19Y3Nru7JT3d3bPzisHR0/miTTlAU0EYnuRsQwwRULLLeCdVPNiIwE60ST28LvPDFteKIe7DRloSQjxWNOiS2kvsnkoFb3Gt4ceJX4JalDifag9tUfJjSTTFkqiDE930ttmBNtORVsVu1nhqWETsiI9RxVRDIT5vNbZ/jcKUMcJ9qVsniu/p7IiTRmKiPXKYkdm2WvEP/zepmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTdSH4yy+vkqDZuGl495f1VrNMowKncAYX4MMVtOAO2hAAhTE8wyu8IYle0Dv6WLSuoXLmBP4Aff4AmeSOFg==</latexit><latexit sha1_base64="mt5Ofz520GHA9nweDQuz5f5VmxE=">AAAB6nicbVBNSwMxEJ34WetX1aOXYBE8ld0iqLeCF48VXFtol5JNs21okl2SrFCW/gUvHlS8+ou8+W/MtnvQ1gcDj/dmmJkXpYIb63nfaG19Y3Nru7JT3d3bPzisHR0/miTTlAU0EYnuRsQwwRULLLeCdVPNiIwE60ST28LvPDFteKIe7DRloSQjxWNOiS2kvsnkoFb3Gt4ceJX4JalDifag9tUfJjSTTFkqiDE930ttmBNtORVsVu1nhqWETsiI9RxVRDIT5vNbZ/jcKUMcJ9qVsniu/p7IiTRmKiPXKYkdm2WvEP/zepmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTdSH4yy+vkqDZuGl495f1VrNMowKncAYX4MMVtOAO2hAAhTE8wyu8IYle0Dv6WLSuoXLmBP4Aff4AmeSOFg==</latexit>

yj [n]
<latexit sha1_base64="gDeUQAke1nUSKL+4k8CuT4LMzmE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMG0hDWWz3bTbbnbD7kYIpf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzopQzbVz32yltbG5t75R3K3v7B4dH1eOTtpaZItQnkkvVjbCmnAnqG2Y47aaK4iTitBNN7uZ+54kqzaR4NHlKwwQPBYsZwcZK7bw/DkTYr9bcursAWideQWpQoNWvfvUGkmQJFYZwrHXguakJp1gZRjidVXqZpikmEzykgaUCJ1SH08W1M3RhlQGKpbIlDFqovyemONE6TyLbmWAz0qveXPzPCzIT34RTJtLMUEGWi+KMIyPR/HU0YIoSw3NLMFHM3orICCtMjA2oYkPwVl9eJ36jflt3H65qzUaRRhnO4BwuwYNraMI9tMAHAmN4hld4c6Tz4rw7H8vWklPMnMIfOJ8//DiO4Q==</latexit><latexit sha1_base64="gDeUQAke1nUSKL+4k8CuT4LMzmE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMG0hDWWz3bTbbnbD7kYIpf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzopQzbVz32yltbG5t75R3K3v7B4dH1eOTtpaZItQnkkvVjbCmnAnqG2Y47aaK4iTitBNN7uZ+54kqzaR4NHlKwwQPBYsZwcZK7bw/DkTYr9bcursAWideQWpQoNWvfvUGkmQJFYZwrHXguakJp1gZRjidVXqZpikmEzykgaUCJ1SH08W1M3RhlQGKpbIlDFqovyemONE6TyLbmWAz0qveXPzPCzIT34RTJtLMUEGWi+KMIyPR/HU0YIoSw3NLMFHM3orICCtMjA2oYkPwVl9eJ36jflt3H65qzUaRRhnO4BwuwYNraMI9tMAHAmN4hld4c6Tz4rw7H8vWklPMnMIfOJ8//DiO4Q==</latexit><latexit sha1_base64="gDeUQAke1nUSKL+4k8CuT4LMzmE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMG0hDWWz3bTbbnbD7kYIpf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzopQzbVz32yltbG5t75R3K3v7B4dH1eOTtpaZItQnkkvVjbCmnAnqG2Y47aaK4iTitBNN7uZ+54kqzaR4NHlKwwQPBYsZwcZK7bw/DkTYr9bcursAWideQWpQoNWvfvUGkmQJFYZwrHXguakJp1gZRjidVXqZpikmEzykgaUCJ1SH08W1M3RhlQGKpbIlDFqovyemONE6TyLbmWAz0qveXPzPCzIT34RTJtLMUEGWi+KMIyPR/HU0YIoSw3NLMFHM3orICCtMjA2oYkPwVl9eJ36jflt3H65qzUaRRhnO4BwuwYNraMI9tMAHAmN4hld4c6Tz4rw7H8vWklPMnMIfOJ8//DiO4Q==</latexit>



Model	|	Recurrent	

Pr(note[n+1])	
xij [n]

<latexit sha1_base64="/YxbIFSs8aH6K+WlC28v8miIDBM=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMLaShrLZbtq1u5uwuxFL6K/w4kHFq3/Hm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gTieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU399iNVmiXy1oxTGgo8kCxmBBsr3T/1cvYwCWTYq9bcujsDWiZeQWpQoNWrfnX7CckElYZwrHXguakJc6wMI5xOKt1M0xSTER7QwFKJBdVhPjt4gk6s0kdxomxJg2bq74kcC63HIrKdApuhXvSm4n9ekJn4IsyZTDNDJZkvijOOTIKm36M+U5QYPrYEE8XsrYgMscLE2IwqNgRv8eVl4jfql3X35qzWbBRplOEIjuEUPDiHJlxDC3wgIOAZXuHNUc6L8+58zFtLTjFzCH/gfP4AiKKQXw==</latexit><latexit sha1_base64="/YxbIFSs8aH6K+WlC28v8miIDBM=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMLaShrLZbtq1u5uwuxFL6K/w4kHFq3/Hm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gTieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU399iNVmiXy1oxTGgo8kCxmBBsr3T/1cvYwCWTYq9bcujsDWiZeQWpQoNWrfnX7CckElYZwrHXguakJc6wMI5xOKt1M0xSTER7QwFKJBdVhPjt4gk6s0kdxomxJg2bq74kcC63HIrKdApuhXvSm4n9ekJn4IsyZTDNDJZkvijOOTIKm36M+U5QYPrYEE8XsrYgMscLE2IwqNgRv8eVl4jfql3X35qzWbBRplOEIjuEUPDiHJlxDC3wgIOAZXuHNUc6L8+58zFtLTjFzCH/gfP4AiKKQXw==</latexit><latexit sha1_base64="/YxbIFSs8aH6K+WlC28v8miIDBM=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMLaShrLZbtq1u5uwuxFL6K/w4kHFq3/Hm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gTieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU399iNVmiXy1oxTGgo8kCxmBBsr3T/1cvYwCWTYq9bcujsDWiZeQWpQoNWrfnX7CckElYZwrHXguakJc6wMI5xOKt1M0xSTER7QwFKJBdVhPjt4gk6s0kdxomxJg2bq74kcC63HIrKdApuhXvSm4n9ekJn4IsyZTDNDJZkvijOOTIKm36M+U5QYPrYEE8XsrYgMscLE2IwqNgRv8eVl4jfql3X35qzWbBRplOEIjuEUPDiHJlxDC3wgIOAZXuHNUc6L8+58zFtLTjFzCH/gfP4AiKKQXw==</latexit> wij
<latexit sha1_base64="B4tNFJCplZfsO67ZDJSfSKaWuVU=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewSE/RG4sUjJi6QwIZ0SxcK3XbTdjVkw3/w4kGNV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTlpapItQnkkvVCbGmnAnqG2Y47SSK4jjktB1Obud++5EqzaR4MNOEBjEeChYxgo2VWk/9jI1n/XLFrboLoHXi5aQCOZr98ldvIEkaU2EIx1p3PTcxQYaVYYTTWamXappgMsFD2rVU4JjqIFtcO0MXVhmgSCpbwqCF+nsiw7HW0zi0nTE2I73qzcX/vG5qousgYyJJDRVkuShKOTISzV9HA6YoMXxqCSaK2VsRGWGFibEBlWwI3urL68SvVW+q7v1VpVHL0yjCGZzDJXhQhwbcQRN8IDCGZ3iFN0c6L86787FsLTj5zCn8gfP5A1Kzjxo=</latexit><latexit sha1_base64="B4tNFJCplZfsO67ZDJSfSKaWuVU=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewSE/RG4sUjJi6QwIZ0SxcK3XbTdjVkw3/w4kGNV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTlpapItQnkkvVCbGmnAnqG2Y47SSK4jjktB1Obud++5EqzaR4MNOEBjEeChYxgo2VWk/9jI1n/XLFrboLoHXi5aQCOZr98ldvIEkaU2EIx1p3PTcxQYaVYYTTWamXappgMsFD2rVU4JjqIFtcO0MXVhmgSCpbwqCF+nsiw7HW0zi0nTE2I73qzcX/vG5qousgYyJJDRVkuShKOTISzV9HA6YoMXxqCSaK2VsRGWGFibEBlWwI3urL68SvVW+q7v1VpVHL0yjCGZzDJXhQhwbcQRN8IDCGZ3iFN0c6L86787FsLTj5zCn8gfP5A1Kzjxo=</latexit><latexit sha1_base64="B4tNFJCplZfsO67ZDJSfSKaWuVU=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewSE/RG4sUjJi6QwIZ0SxcK3XbTdjVkw3/w4kGNV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTlpapItQnkkvVCbGmnAnqG2Y47SSK4jjktB1Obud++5EqzaR4MNOEBjEeChYxgo2VWk/9jI1n/XLFrboLoHXi5aQCOZr98ldvIEkaU2EIx1p3PTcxQYaVYYTTWamXappgMsFD2rVU4JjqIFtcO0MXVhmgSCpbwqCF+nsiw7HW0zi0nTE2I73qzcX/vG5qousgYyJJDRVkuShKOTISzV9HA6YoMXxqCSaK2VsRGWGFibEBlWwI3urL68SvVW+q7v1VpVHL0yjCGZzDJXhQhwbcQRN8IDCGZ3iFN0c6L86787FsLTj5zCn8gfP5A1Kzjxo=</latexit> X

<latexit sha1_base64="mt5Ofz520GHA9nweDQuz5f5VmxE=">AAAB6nicbVBNSwMxEJ34WetX1aOXYBE8ld0iqLeCF48VXFtol5JNs21okl2SrFCW/gUvHlS8+ou8+W/MtnvQ1gcDj/dmmJkXpYIb63nfaG19Y3Nru7JT3d3bPzisHR0/miTTlAU0EYnuRsQwwRULLLeCdVPNiIwE60ST28LvPDFteKIe7DRloSQjxWNOiS2kvsnkoFb3Gt4ceJX4JalDifag9tUfJjSTTFkqiDE930ttmBNtORVsVu1nhqWETsiI9RxVRDIT5vNbZ/jcKUMcJ9qVsniu/p7IiTRmKiPXKYkdm2WvEP/zepmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTdSH4yy+vkqDZuGl495f1VrNMowKncAYX4MMVtOAO2hAAhTE8wyu8IYle0Dv6WLSuoXLmBP4Aff4AmeSOFg==</latexit><latexit sha1_base64="mt5Ofz520GHA9nweDQuz5f5VmxE=">AAAB6nicbVBNSwMxEJ34WetX1aOXYBE8ld0iqLeCF48VXFtol5JNs21okl2SrFCW/gUvHlS8+ou8+W/MtnvQ1gcDj/dmmJkXpYIb63nfaG19Y3Nru7JT3d3bPzisHR0/miTTlAU0EYnuRsQwwRULLLeCdVPNiIwE60ST28LvPDFteKIe7DRloSQjxWNOiS2kvsnkoFb3Gt4ceJX4JalDifag9tUfJjSTTFkqiDE930ttmBNtORVsVu1nhqWETsiI9RxVRDIT5vNbZ/jcKUMcJ9qVsniu/p7IiTRmKiPXKYkdm2WvEP/zepmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTdSH4yy+vkqDZuGl495f1VrNMowKncAYX4MMVtOAO2hAAhTE8wyu8IYle0Dv6WLSuoXLmBP4Aff4AmeSOFg==</latexit><latexit sha1_base64="mt5Ofz520GHA9nweDQuz5f5VmxE=">AAAB6nicbVBNSwMxEJ34WetX1aOXYBE8ld0iqLeCF48VXFtol5JNs21okl2SrFCW/gUvHlS8+ou8+W/MtnvQ1gcDj/dmmJkXpYIb63nfaG19Y3Nru7JT3d3bPzisHR0/miTTlAU0EYnuRsQwwRULLLeCdVPNiIwE60ST28LvPDFteKIe7DRloSQjxWNOiS2kvsnkoFb3Gt4ceJX4JalDifag9tUfJjSTTFkqiDE930ttmBNtORVsVu1nhqWETsiI9RxVRDIT5vNbZ/jcKUMcJ9qVsniu/p7IiTRmKiPXKYkdm2WvEP/zepmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTdSH4yy+vkqDZuGl495f1VrNMowKncAYX4MMVtOAO2hAAhTE8wyu8IYle0Dv6WLSuoXLmBP4Aff4AmeSOFg==</latexit>

yj [n]
<latexit sha1_base64="gDeUQAke1nUSKL+4k8CuT4LMzmE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMG0hDWWz3bTbbnbD7kYIpf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzopQzbVz32yltbG5t75R3K3v7B4dH1eOTtpaZItQnkkvVjbCmnAnqG2Y47aaK4iTitBNN7uZ+54kqzaR4NHlKwwQPBYsZwcZK7bw/DkTYr9bcursAWideQWpQoNWvfvUGkmQJFYZwrHXguakJp1gZRjidVXqZpikmEzykgaUCJ1SH08W1M3RhlQGKpbIlDFqovyemONE6TyLbmWAz0qveXPzPCzIT34RTJtLMUEGWi+KMIyPR/HU0YIoSw3NLMFHM3orICCtMjA2oYkPwVl9eJ36jflt3H65qzUaRRhnO4BwuwYNraMI9tMAHAmN4hld4c6Tz4rw7H8vWklPMnMIfOJ8//DiO4Q==</latexit><latexit sha1_base64="gDeUQAke1nUSKL+4k8CuT4LMzmE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMG0hDWWz3bTbbnbD7kYIpf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzopQzbVz32yltbG5t75R3K3v7B4dH1eOTtpaZItQnkkvVjbCmnAnqG2Y47aaK4iTitBNN7uZ+54kqzaR4NHlKwwQPBYsZwcZK7bw/DkTYr9bcursAWideQWpQoNWvfvUGkmQJFYZwrHXguakJp1gZRjidVXqZpikmEzykgaUCJ1SH08W1M3RhlQGKpbIlDFqovyemONE6TyLbmWAz0qveXPzPCzIT34RTJtLMUEGWi+KMIyPR/HU0YIoSw3NLMFHM3orICCtMjA2oYkPwVl9eJ36jflt3H65qzUaRRhnO4BwuwYNraMI9tMAHAmN4hld4c6Tz4rw7H8vWklPMnMIfOJ8//DiO4Q==</latexit><latexit sha1_base64="gDeUQAke1nUSKL+4k8CuT4LMzmE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMG0hDWWz3bTbbnbD7kYIpf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzopQzbVz32yltbG5t75R3K3v7B4dH1eOTtpaZItQnkkvVjbCmnAnqG2Y47aaK4iTitBNN7uZ+54kqzaR4NHlKwwQPBYsZwcZK7bw/DkTYr9bcursAWideQWpQoNWvfvUGkmQJFYZwrHXguakJp1gZRjidVXqZpikmEzykgaUCJ1SH08W1M3RhlQGKpbIlDFqovyemONE6TyLbmWAz0qveXPzPCzIT34RTJtLMUEGWi+KMIyPR/HU0YIoSw3NLMFHM3orICCtMjA2oYkPwVl9eJ36jflt3H65qzUaRRhnO4BwuwYNraMI9tMAHAmN4hld4c6Tz4rw7H8vWklPMnMIfOJ8//DiO4Q==</latexit>

note[n]	



Model	|	LSTM	(and	GRU)	

Pr(note[n+1])	
xij [n]

<latexit sha1_base64="/YxbIFSs8aH6K+WlC28v8miIDBM=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMLaShrLZbtq1u5uwuxFL6K/w4kHFq3/Hm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gTieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU399iNVmiXy1oxTGgo8kCxmBBsr3T/1cvYwCWTYq9bcujsDWiZeQWpQoNWrfnX7CckElYZwrHXguakJc6wMI5xOKt1M0xSTER7QwFKJBdVhPjt4gk6s0kdxomxJg2bq74kcC63HIrKdApuhXvSm4n9ekJn4IsyZTDNDJZkvijOOTIKm36M+U5QYPrYEE8XsrYgMscLE2IwqNgRv8eVl4jfql3X35qzWbBRplOEIjuEUPDiHJlxDC3wgIOAZXuHNUc6L8+58zFtLTjFzCH/gfP4AiKKQXw==</latexit><latexit sha1_base64="/YxbIFSs8aH6K+WlC28v8miIDBM=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMLaShrLZbtq1u5uwuxFL6K/w4kHFq3/Hm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gTieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU399iNVmiXy1oxTGgo8kCxmBBsr3T/1cvYwCWTYq9bcujsDWiZeQWpQoNWrfnX7CckElYZwrHXguakJc6wMI5xOKt1M0xSTER7QwFKJBdVhPjt4gk6s0kdxomxJg2bq74kcC63HIrKdApuhXvSm4n9ekJn4IsyZTDNDJZkvijOOTIKm36M+U5QYPrYEE8XsrYgMscLE2IwqNgRv8eVl4jfql3X35qzWbBRplOEIjuEUPDiHJlxDC3wgIOAZXuHNUc6L8+58zFtLTjFzCH/gfP4AiKKQXw==</latexit><latexit sha1_base64="/YxbIFSs8aH6K+WlC28v8miIDBM=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMLaShrLZbtq1u5uwuxFL6K/w4kHFq3/Hm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gTieZItQnCU9UJ8Kaciapb5jhtJMqikXEaTsaXU399iNVmiXy1oxTGgo8kCxmBBsr3T/1cvYwCWTYq9bcujsDWiZeQWpQoNWrfnX7CckElYZwrHXguakJc6wMI5xOKt1M0xSTER7QwFKJBdVhPjt4gk6s0kdxomxJg2bq74kcC63HIrKdApuhXvSm4n9ekJn4IsyZTDNDJZkvijOOTIKm36M+U5QYPrYEE8XsrYgMscLE2IwqNgRv8eVl4jfql3X35qzWbBRplOEIjuEUPDiHJlxDC3wgIOAZXuHNUc6L8+58zFtLTjFzCH/gfP4AiKKQXw==</latexit> wij
<latexit sha1_base64="B4tNFJCplZfsO67ZDJSfSKaWuVU=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewSE/RG4sUjJi6QwIZ0SxcK3XbTdjVkw3/w4kGNV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTlpapItQnkkvVCbGmnAnqG2Y47SSK4jjktB1Obud++5EqzaR4MNOEBjEeChYxgo2VWk/9jI1n/XLFrboLoHXi5aQCOZr98ldvIEkaU2EIx1p3PTcxQYaVYYTTWamXappgMsFD2rVU4JjqIFtcO0MXVhmgSCpbwqCF+nsiw7HW0zi0nTE2I73qzcX/vG5qousgYyJJDRVkuShKOTISzV9HA6YoMXxqCSaK2VsRGWGFibEBlWwI3urL68SvVW+q7v1VpVHL0yjCGZzDJXhQhwbcQRN8IDCGZ3iFN0c6L86787FsLTj5zCn8gfP5A1Kzjxo=</latexit><latexit sha1_base64="B4tNFJCplZfsO67ZDJSfSKaWuVU=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewSE/RG4sUjJi6QwIZ0SxcK3XbTdjVkw3/w4kGNV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTlpapItQnkkvVCbGmnAnqG2Y47SSK4jjktB1Obud++5EqzaR4MNOEBjEeChYxgo2VWk/9jI1n/XLFrboLoHXi5aQCOZr98ldvIEkaU2EIx1p3PTcxQYaVYYTTWamXappgMsFD2rVU4JjqIFtcO0MXVhmgSCpbwqCF+nsiw7HW0zi0nTE2I73qzcX/vG5qousgYyJJDRVkuShKOTISzV9HA6YoMXxqCSaK2VsRGWGFibEBlWwI3urL68SvVW+q7v1VpVHL0yjCGZzDJXhQhwbcQRN8IDCGZ3iFN0c6L86787FsLTj5zCn8gfP5A1Kzjxo=</latexit><latexit sha1_base64="B4tNFJCplZfsO67ZDJSfSKaWuVU=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewSE/RG4sUjJi6QwIZ0SxcK3XbTdjVkw3/w4kGNV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTlpapItQnkkvVCbGmnAnqG2Y47SSK4jjktB1Obud++5EqzaR4MNOEBjEeChYxgo2VWk/9jI1n/XLFrboLoHXi5aQCOZr98ldvIEkaU2EIx1p3PTcxQYaVYYTTWamXappgMsFD2rVU4JjqIFtcO0MXVhmgSCpbwqCF+nsiw7HW0zi0nTE2I73qzcX/vG5qousgYyJJDRVkuShKOTISzV9HA6YoMXxqCSaK2VsRGWGFibEBlWwI3urL68SvVW+q7v1VpVHL0yjCGZzDJXhQhwbcQRN8IDCGZ3iFN0c6L86787FsLTj5zCn8gfP5A1Kzjxo=</latexit> X

<latexit sha1_base64="mt5Ofz520GHA9nweDQuz5f5VmxE=">AAAB6nicbVBNSwMxEJ34WetX1aOXYBE8ld0iqLeCF48VXFtol5JNs21okl2SrFCW/gUvHlS8+ou8+W/MtnvQ1gcDj/dmmJkXpYIb63nfaG19Y3Nru7JT3d3bPzisHR0/miTTlAU0EYnuRsQwwRULLLeCdVPNiIwE60ST28LvPDFteKIe7DRloSQjxWNOiS2kvsnkoFb3Gt4ceJX4JalDifag9tUfJjSTTFkqiDE930ttmBNtORVsVu1nhqWETsiI9RxVRDIT5vNbZ/jcKUMcJ9qVsniu/p7IiTRmKiPXKYkdm2WvEP/zepmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTdSH4yy+vkqDZuGl495f1VrNMowKncAYX4MMVtOAO2hAAhTE8wyu8IYle0Dv6WLSuoXLmBP4Aff4AmeSOFg==</latexit><latexit sha1_base64="mt5Ofz520GHA9nweDQuz5f5VmxE=">AAAB6nicbVBNSwMxEJ34WetX1aOXYBE8ld0iqLeCF48VXFtol5JNs21okl2SrFCW/gUvHlS8+ou8+W/MtnvQ1gcDj/dmmJkXpYIb63nfaG19Y3Nru7JT3d3bPzisHR0/miTTlAU0EYnuRsQwwRULLLeCdVPNiIwE60ST28LvPDFteKIe7DRloSQjxWNOiS2kvsnkoFb3Gt4ceJX4JalDifag9tUfJjSTTFkqiDE930ttmBNtORVsVu1nhqWETsiI9RxVRDIT5vNbZ/jcKUMcJ9qVsniu/p7IiTRmKiPXKYkdm2WvEP/zepmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTdSH4yy+vkqDZuGl495f1VrNMowKncAYX4MMVtOAO2hAAhTE8wyu8IYle0Dv6WLSuoXLmBP4Aff4AmeSOFg==</latexit><latexit sha1_base64="mt5Ofz520GHA9nweDQuz5f5VmxE=">AAAB6nicbVBNSwMxEJ34WetX1aOXYBE8ld0iqLeCF48VXFtol5JNs21okl2SrFCW/gUvHlS8+ou8+W/MtnvQ1gcDj/dmmJkXpYIb63nfaG19Y3Nru7JT3d3bPzisHR0/miTTlAU0EYnuRsQwwRULLLeCdVPNiIwE60ST28LvPDFteKIe7DRloSQjxWNOiS2kvsnkoFb3Gt4ceJX4JalDifag9tUfJjSTTFkqiDE930ttmBNtORVsVu1nhqWETsiI9RxVRDIT5vNbZ/jcKUMcJ9qVsniu/p7IiTRmKiPXKYkdm2WvEP/zepmNr8OcqzSzTNHFojgT2Ca4eBwPuWbUiqkjhGrubsV0TDSh1sVTdSH4yy+vkqDZuGl495f1VrNMowKncAYX4MMVtOAO2hAAhTE8wyu8IYle0Dv6WLSuoXLmBP4Aff4AmeSOFg==</latexit>

yj [n]
<latexit sha1_base64="gDeUQAke1nUSKL+4k8CuT4LMzmE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMG0hDWWz3bTbbnbD7kYIpf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzopQzbVz32yltbG5t75R3K3v7B4dH1eOTtpaZItQnkkvVjbCmnAnqG2Y47aaK4iTitBNN7uZ+54kqzaR4NHlKwwQPBYsZwcZK7bw/DkTYr9bcursAWideQWpQoNWvfvUGkmQJFYZwrHXguakJp1gZRjidVXqZpikmEzykgaUCJ1SH08W1M3RhlQGKpbIlDFqovyemONE6TyLbmWAz0qveXPzPCzIT34RTJtLMUEGWi+KMIyPR/HU0YIoSw3NLMFHM3orICCtMjA2oYkPwVl9eJ36jflt3H65qzUaRRhnO4BwuwYNraMI9tMAHAmN4hld4c6Tz4rw7H8vWklPMnMIfOJ8//DiO4Q==</latexit><latexit sha1_base64="gDeUQAke1nUSKL+4k8CuT4LMzmE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMG0hDWWz3bTbbnbD7kYIpf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzopQzbVz32yltbG5t75R3K3v7B4dH1eOTtpaZItQnkkvVjbCmnAnqG2Y47aaK4iTitBNN7uZ+54kqzaR4NHlKwwQPBYsZwcZK7bw/DkTYr9bcursAWideQWpQoNWvfvUGkmQJFYZwrHXguakJp1gZRjidVXqZpikmEzykgaUCJ1SH08W1M3RhlQGKpbIlDFqovyemONE6TyLbmWAz0qveXPzPCzIT34RTJtLMUEGWi+KMIyPR/HU0YIoSw3NLMFHM3orICCtMjA2oYkPwVl9eJ36jflt3H65qzUaRRhnO4BwuwYNraMI9tMAHAmN4hld4c6Tz4rw7H8vWklPMnMIfOJ8//DiO4Q==</latexit><latexit sha1_base64="gDeUQAke1nUSKL+4k8CuT4LMzmE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWMG0hDWWz3bTbbnbD7kYIpf/BiwcVr/4gb/4bt20O2vpg4PHeDDPzopQzbVz32yltbG5t75R3K3v7B4dH1eOTtpaZItQnkkvVjbCmnAnqG2Y47aaK4iTitBNN7uZ+54kqzaR4NHlKwwQPBYsZwcZK7bw/DkTYr9bcursAWideQWpQoNWvfvUGkmQJFYZwrHXguakJp1gZRjidVXqZpikmEzykgaUCJ1SH08W1M3RhlQGKpbIlDFqovyemONE6TyLbmWAz0qveXPzPCzIT34RTJtLMUEGWi+KMIyPR/HU0YIoSw3NLMFHM3orICCtMjA2oYkPwVl9eJ36jflt3H65qzUaRRhnO4BwuwYNraMI9tMAHAmN4hld4c6Tz4rw7H8vWklPMnMIfOJ8//DiO4Q==</latexit>

note[n]	



Neural	Network	Architecture	

GRU 
(128)

GRU 
(128)

GRU 
(128)

Softmax SoftmaxSoftmax

Pr(dT [n+ 1])
<latexit sha1_base64="a7HJ0+3DL60uRoKtxvrpHa7UrGc=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUhJKIoN6KXjxWaGwhDWWz2bRLN7thdyOU0p/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcaZNq777aysrq1vbJa2yts7u3v7lYPDRy1zRahPJJeqE2FNORPUN8xw2skUxWnEaTsa3k399hNVmknRMqOMhinuC5Ywgo2Vgqaqxa1AnHvhWa9SdevuDGiZeAWpQoFmr/LVjSXJUyoM4VjrwHMzE46xMoxwOil3c00zTIa4TwNLBU6pDsezkyfo1CoxSqSyJQyaqb8nxjjVepRGtjPFZqAXvan4nxfkJrkOx0xkuaGCzBclOUdGoun/KGaKEsNHlmCimL0VkQFWmBibUtmG4C2+vEz8i/pN3X24rDZuizRKcAwnUAMPrqAB99AEHwhIeIZXeHOM8+K8Ox/z1hWnmDmCP3A+fwAfs5AI</latexit><latexit sha1_base64="a7HJ0+3DL60uRoKtxvrpHa7UrGc=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUhJKIoN6KXjxWaGwhDWWz2bRLN7thdyOU0p/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcaZNq777aysrq1vbJa2yts7u3v7lYPDRy1zRahPJJeqE2FNORPUN8xw2skUxWnEaTsa3k399hNVmknRMqOMhinuC5Ywgo2Vgqaqxa1AnHvhWa9SdevuDGiZeAWpQoFmr/LVjSXJUyoM4VjrwHMzE46xMoxwOil3c00zTIa4TwNLBU6pDsezkyfo1CoxSqSyJQyaqb8nxjjVepRGtjPFZqAXvan4nxfkJrkOx0xkuaGCzBclOUdGoun/KGaKEsNHlmCimL0VkQFWmBibUtmG4C2+vEz8i/pN3X24rDZuizRKcAwnUAMPrqAB99AEHwhIeIZXeHOM8+K8Ox/z1hWnmDmCP3A+fwAfs5AI</latexit><latexit sha1_base64="a7HJ0+3DL60uRoKtxvrpHa7UrGc=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUhJKIoN6KXjxWaGwhDWWz2bRLN7thdyOU0p/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcaZNq777aysrq1vbJa2yts7u3v7lYPDRy1zRahPJJeqE2FNORPUN8xw2skUxWnEaTsa3k399hNVmknRMqOMhinuC5Ywgo2Vgqaqxa1AnHvhWa9SdevuDGiZeAWpQoFmr/LVjSXJUyoM4VjrwHMzE46xMoxwOil3c00zTIa4TwNLBU6pDsezkyfo1CoxSqSyJQyaqb8nxjjVepRGtjPFZqAXvan4nxfkJrkOx0xkuaGCzBclOUdGoun/KGaKEsNHlmCimL0VkQFWmBibUtmG4C2+vEz8i/pN3X24rDZuizRKcAwnUAMPrqAB99AEHwhIeIZXeHOM8+K8Ox/z1hWnmDmCP3A+fwAfs5AI</latexit>

Pr(T [n+ 1])
<latexit sha1_base64="i6IX2y1qUMY21zHazretCIncVKw=">AAAB8HicbVBNS8NAEJ3Ur1q/oh69LBahIpREBPVW9OKxQmOLaSib7aZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmhSlnSjvOt1VaWV1b3yhvVra2d3b37P2DB5VkklCPJDyRnRArypmgnmaa004qKY5DTtvh6Hbqt5+oVCwRLT1OaRDjgWARI1gb6bEpay1fnLnBac+uOnVnBrRM3IJUoUCzZ391+wnJYio04Vgp33VSHeRYakY4nVS6maIpJiM8oL6hAsdUBfns4gk6MUofRYk0JTSaqb8nchwrNY5D0xljPVSL3lT8z/MzHV0FORNppqkg80VRxpFO0PR91GeSEs3HhmAimbkVkSGWmGgTUsWE4C6+vEy88/p13bm/qDZuijTKcATHUAMXLqEBd9AEDwgIeIZXeLOU9WK9Wx/z1pJVzBzCH1ifP1/dj5o=</latexit><latexit sha1_base64="i6IX2y1qUMY21zHazretCIncVKw=">AAAB8HicbVBNS8NAEJ3Ur1q/oh69LBahIpREBPVW9OKxQmOLaSib7aZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmhSlnSjvOt1VaWV1b3yhvVra2d3b37P2DB5VkklCPJDyRnRArypmgnmaa004qKY5DTtvh6Hbqt5+oVCwRLT1OaRDjgWARI1gb6bEpay1fnLnBac+uOnVnBrRM3IJUoUCzZ391+wnJYio04Vgp33VSHeRYakY4nVS6maIpJiM8oL6hAsdUBfns4gk6MUofRYk0JTSaqb8nchwrNY5D0xljPVSL3lT8z/MzHV0FORNppqkg80VRxpFO0PR91GeSEs3HhmAimbkVkSGWmGgTUsWE4C6+vEy88/p13bm/qDZuijTKcATHUAMXLqEBd9AEDwgIeIZXeLOU9WK9Wx/z1pJVzBzCH1ifP1/dj5o=</latexit><latexit sha1_base64="i6IX2y1qUMY21zHazretCIncVKw=">AAAB8HicbVBNS8NAEJ3Ur1q/oh69LBahIpREBPVW9OKxQmOLaSib7aZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmhSlnSjvOt1VaWV1b3yhvVra2d3b37P2DB5VkklCPJDyRnRArypmgnmaa004qKY5DTtvh6Hbqt5+oVCwRLT1OaRDjgWARI1gb6bEpay1fnLnBac+uOnVnBrRM3IJUoUCzZ391+wnJYio04Vgp33VSHeRYakY4nVS6maIpJiM8oL6hAsdUBfns4gk6MUofRYk0JTSaqb8nchwrNY5D0xljPVSL3lT8z/MzHV0FORNppqkg80VRxpFO0PR91GeSEs3HhmAimbkVkSGWmGgTUsWE4C6+vEy88/p13bm/qDZuijTKcATHUAMXLqEBd9AEDwgIeIZXeLOU9WK9Wx/z1pJVzBzCH1ifP1/dj5o=</latexit>

Pr(P [n+ 1])
<latexit sha1_base64="BWieucDb7tEaK2U4YhYGV9eFt5c=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBahIpSkCOqt6MVjBGOLaSib7aZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmhSlnStv2t1VaWV1b3yhvVra2d3b3qvsHDyrJJKEeSXgiOyFWlDNBPc00p51UUhyHnLbD0c3Ubz9RqVgi7vU4pUGMB4JFjGBtpEdX1l1fnDnBaa9asxv2DGiZOAWpQQG3V/3q9hOSxVRowrFSvmOnOsix1IxwOql0M0VTTEZ4QH1DBY6pCvLZxRN0YpQ+ihJpSmg0U39P5DhWahyHpjPGeqgWvan4n+dnOroMcibSTFNB5ouijCOdoOn7qM8kJZqPDcFEMnMrIkMsMdEmpIoJwVl8eZl4zcZVw747r7WuizTKcATHUAcHLqAFt+CCBwQEPMMrvFnKerHerY95a8kqZg7hD6zPH1m5j5Y=</latexit><latexit sha1_base64="BWieucDb7tEaK2U4YhYGV9eFt5c=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBahIpSkCOqt6MVjBGOLaSib7aZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmhSlnStv2t1VaWV1b3yhvVra2d3b3qvsHDyrJJKEeSXgiOyFWlDNBPc00p51UUhyHnLbD0c3Ubz9RqVgi7vU4pUGMB4JFjGBtpEdX1l1fnDnBaa9asxv2DGiZOAWpQQG3V/3q9hOSxVRowrFSvmOnOsix1IxwOql0M0VTTEZ4QH1DBY6pCvLZxRN0YpQ+ihJpSmg0U39P5DhWahyHpjPGeqgWvan4n+dnOroMcibSTFNB5ouijCOdoOn7qM8kJZqPDcFEMnMrIkMsMdEmpIoJwVl8eZl4zcZVw747r7WuizTKcATHUAcHLqAFt+CCBwQEPMMrvFnKerHerY95a8kqZg7hD6zPH1m5j5Y=</latexit><latexit sha1_base64="BWieucDb7tEaK2U4YhYGV9eFt5c=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBahIpSkCOqt6MVjBGOLaSib7aZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmhSlnStv2t1VaWV1b3yhvVra2d3b3qvsHDyrJJKEeSXgiOyFWlDNBPc00p51UUhyHnLbD0c3Ubz9RqVgi7vU4pUGMB4JFjGBtpEdX1l1fnDnBaa9asxv2DGiZOAWpQQG3V/3q9hOSxVRowrFSvmOnOsix1IxwOql0M0VTTEZ4QH1DBY6pCvLZxRN0YpQ+ihJpSmg0U39P5DhWahyHpjPGeqgWvan4n+dnOroMcibSTFNB5ouijCOdoOn7qM8kJZqPDcFEMnMrIkMsMdEmpIoJwVl8eZl4zcZVw747r7WuizTKcATHUAcHLqAFt+CCBwQEPMMrvFnKerHerY95a8kqZg7hD6zPH1m5j5Y=</latexit>

Interlayer Readout Recurrent	

0

@
dT [n]
T [n]
P [n]

1

A

<latexit sha1_base64="wVvkYwsa75CNtmHsEyiEz6QSYUY=">AAACFnicbVBNS8NAEN3Ur1q/qh69LBbBU0hEUG9FLx4rNLbQhLLZTNulm03Y3Ygl9F948a948aDiVbz5b9y0RbT1wQ6P92bYmRemnCntOF9WaWl5ZXWtvF7Z2Nza3qnu7t2qJJMUPJrwRLZDooAzAZ5mmkM7lUDikEMrHF4VfusOpGKJaOpRCkFM+oL1GCXaSN2q7YfQZyJPY6Ilux9HzY4IfH9aG0UFEf24lW615tjOBHiRuDNSQzM0utVPP0poFoPQlBOlOq6T6iAnUjPKYVzxMwUpoUPSh46hgsSggnxy1xgfGSXCvUSaJzSeqL8nchIrNYpD02kWHKh5rxD/8zqZ7p0HORNppkHQ6Ue9jGOd4CIkHDEJVPORIYRKZnbFdEAkodpEWYTgzp+8SLwT+8J2bk5r9ctZGmV0gA7RMXLRGaqja9RAHqLoAT2hF/RqPVrP1pv1Pm0tWbOZffQH1sc3xwSggA==</latexit><latexit sha1_base64="wVvkYwsa75CNtmHsEyiEz6QSYUY=">AAACFnicbVBNS8NAEN3Ur1q/qh69LBbBU0hEUG9FLx4rNLbQhLLZTNulm03Y3Ygl9F948a948aDiVbz5b9y0RbT1wQ6P92bYmRemnCntOF9WaWl5ZXWtvF7Z2Nza3qnu7t2qJJMUPJrwRLZDooAzAZ5mmkM7lUDikEMrHF4VfusOpGKJaOpRCkFM+oL1GCXaSN2q7YfQZyJPY6Ilux9HzY4IfH9aG0UFEf24lW615tjOBHiRuDNSQzM0utVPP0poFoPQlBOlOq6T6iAnUjPKYVzxMwUpoUPSh46hgsSggnxy1xgfGSXCvUSaJzSeqL8nchIrNYpD02kWHKh5rxD/8zqZ7p0HORNppkHQ6Ue9jGOd4CIkHDEJVPORIYRKZnbFdEAkodpEWYTgzp+8SLwT+8J2bk5r9ctZGmV0gA7RMXLRGaqja9RAHqLoAT2hF/RqPVrP1pv1Pm0tWbOZffQH1sc3xwSggA==</latexit><latexit sha1_base64="wVvkYwsa75CNtmHsEyiEz6QSYUY=">AAACFnicbVBNS8NAEN3Ur1q/qh69LBbBU0hEUG9FLx4rNLbQhLLZTNulm03Y3Ygl9F948a948aDiVbz5b9y0RbT1wQ6P92bYmRemnCntOF9WaWl5ZXWtvF7Z2Nza3qnu7t2qJJMUPJrwRLZDooAzAZ5mmkM7lUDikEMrHF4VfusOpGKJaOpRCkFM+oL1GCXaSN2q7YfQZyJPY6Ilux9HzY4IfH9aG0UFEf24lW615tjOBHiRuDNSQzM0utVPP0poFoPQlBOlOq6T6iAnUjPKYVzxMwUpoUPSh46hgsSggnxy1xgfGSXCvUSaJzSeqL8nchIrNYpD02kWHKh5rxD/8zqZ7p0HORNppkHQ6Ue9jGOd4CIkHDEJVPORIYRKZnbFdEAkodpEWYTgzp+8SLwT+8J2bk5r9ctZGmV0gA7RMXLRGaqja9RAHqLoAT2hF/RqPVrP1pv1Pm0tWbOZffQH1sc3xwSggA==</latexit>

H1[n]
<latexit sha1_base64="ztp1CQAuI8bB/Ri2uHzhJB76oDQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLz1WMLaQhrLZbtqlm82yuxFK6I/w4kHFq//Hm//GTZuDtj4YeLw3w8y8SHKmjet+O5W19Y3Nrep2bWd3b/+gfnj0qNNMEeqTlKeqF2FNORPUN8xw2pOK4iTitBtN7gq/+0SVZql4MFNJwwSPBIsZwcZK3fbAC0RYG9QbbtOdA60SryQNKNEZ1L/6w5RkCRWGcKx14LnShDlWhhFOZ7V+pqnEZIJHNLBU4ITqMJ+fO0NnVhmiOFW2hEFz9fdEjhOtp0lkOxNsxnrZK8T/vCAz8XWYMyEzQwVZLIozjkyKit/RkClKDJ9agoli9lZExlhhYmxCRQje8surxL9o3jTd+8tG67ZMowoncArn4MEVtKANHfCBwASe4RXeHOm8OO/Ox6K14pQzx/AHzucPlTOOmw==</latexit><latexit sha1_base64="ztp1CQAuI8bB/Ri2uHzhJB76oDQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLz1WMLaQhrLZbtqlm82yuxFK6I/w4kHFq//Hm//GTZuDtj4YeLw3w8y8SHKmjet+O5W19Y3Nrep2bWd3b/+gfnj0qNNMEeqTlKeqF2FNORPUN8xw2pOK4iTitBtN7gq/+0SVZql4MFNJwwSPBIsZwcZK3fbAC0RYG9QbbtOdA60SryQNKNEZ1L/6w5RkCRWGcKx14LnShDlWhhFOZ7V+pqnEZIJHNLBU4ITqMJ+fO0NnVhmiOFW2hEFz9fdEjhOtp0lkOxNsxnrZK8T/vCAz8XWYMyEzQwVZLIozjkyKit/RkClKDJ9agoli9lZExlhhYmxCRQje8surxL9o3jTd+8tG67ZMowoncArn4MEVtKANHfCBwASe4RXeHOm8OO/Ox6K14pQzx/AHzucPlTOOmw==</latexit><latexit sha1_base64="ztp1CQAuI8bB/Ri2uHzhJB76oDQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLz1WMLaQhrLZbtqlm82yuxFK6I/w4kHFq//Hm//GTZuDtj4YeLw3w8y8SHKmjet+O5W19Y3Nrep2bWd3b/+gfnj0qNNMEeqTlKeqF2FNORPUN8xw2pOK4iTitBtN7gq/+0SVZql4MFNJwwSPBIsZwcZK3fbAC0RYG9QbbtOdA60SryQNKNEZ1L/6w5RkCRWGcKx14LnShDlWhhFOZ7V+pqnEZIJHNLBU4ITqMJ+fO0NnVhmiOFW2hEFz9fdEjhOtp0lkOxNsxnrZK8T/vCAz8XWYMyEzQwVZLIozjkyKit/RkClKDJ9agoli9lZExlhhYmxCRQje8surxL9o3jTd+8tG67ZMowoncArn4MEVtKANHfCBwASe4RXeHOm8OO/Ox6K14pQzx/AHzucPlTOOmw==</latexit>

H2[n]
<latexit sha1_base64="Mu+O3mVp8+pJLuuuVb/xQzG0dbw=">AAAB7XicbVBNS8NAEJ31s9avqkcvi0XwVJIiqLeilx4rGFtIQ9lsN+3SzSbsboQS+iO8eFDx6v/x5r9x0+agrQ8GHu/NMDMvTAXXxnG+0dr6xubWdmWnuru3f3BYOzp+1EmmKPNoIhLVC4lmgkvmGW4E66WKkTgUrBtO7gq/+8SU5ol8MNOUBTEZSR5xSoyVuu1B05dBdVCrOw1nDrxK3JLUoURnUPvqDxOaxUwaKojWvuukJsiJMpwKNqv2M81SQidkxHxLJYmZDvL5uTN8bpUhjhJlSxo8V39P5CTWehqHtjMmZqyXvUL8z/MzE10HOZdpZpiki0VRJrBJcPE7HnLFqBFTSwhV3N6K6ZgoQo1NqAjBXX55lXjNxk3Dub+st27LNCpwCmdwAS5cQQva0AEPKEzgGV7hDaXoBb2jj0XrGipnTuAP0OcPlrqOnA==</latexit><latexit sha1_base64="Mu+O3mVp8+pJLuuuVb/xQzG0dbw=">AAAB7XicbVBNS8NAEJ31s9avqkcvi0XwVJIiqLeilx4rGFtIQ9lsN+3SzSbsboQS+iO8eFDx6v/x5r9x0+agrQ8GHu/NMDMvTAXXxnG+0dr6xubWdmWnuru3f3BYOzp+1EmmKPNoIhLVC4lmgkvmGW4E66WKkTgUrBtO7gq/+8SU5ol8MNOUBTEZSR5xSoyVuu1B05dBdVCrOw1nDrxK3JLUoURnUPvqDxOaxUwaKojWvuukJsiJMpwKNqv2M81SQidkxHxLJYmZDvL5uTN8bpUhjhJlSxo8V39P5CTWehqHtjMmZqyXvUL8z/MzE10HOZdpZpiki0VRJrBJcPE7HnLFqBFTSwhV3N6K6ZgoQo1NqAjBXX55lXjNxk3Dub+st27LNCpwCmdwAS5cQQva0AEPKEzgGV7hDaXoBb2jj0XrGipnTuAP0OcPlrqOnA==</latexit><latexit sha1_base64="Mu+O3mVp8+pJLuuuVb/xQzG0dbw=">AAAB7XicbVBNS8NAEJ31s9avqkcvi0XwVJIiqLeilx4rGFtIQ9lsN+3SzSbsboQS+iO8eFDx6v/x5r9x0+agrQ8GHu/NMDMvTAXXxnG+0dr6xubWdmWnuru3f3BYOzp+1EmmKPNoIhLVC4lmgkvmGW4E66WKkTgUrBtO7gq/+8SU5ol8MNOUBTEZSR5xSoyVuu1B05dBdVCrOw1nDrxK3JLUoURnUPvqDxOaxUwaKojWvuukJsiJMpwKNqv2M81SQidkxHxLJYmZDvL5uTN8bpUhjhJlSxo8V39P5CTWehqHtjMmZqyXvUL8z/MzE10HOZdpZpiki0VRJrBJcPE7HnLFqBFTSwhV3N6K6ZgoQo1NqAjBXX55lXjNxk3Dub+st27LNCpwCmdwAS5cQQva0AEPKEzgGV7hDaXoBb2jj0XrGipnTuAP0OcPlrqOnA==</latexit>

H3[n]
<latexit sha1_base64="ZPVosBgRxDbf3vaOm8oyFPkWSx0=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KokK6q3opccKxhbSUDbbTbt0dxN2N0IJ/RFePKh49f9489+4aXPQ1gcDj/dmmJkXpZxp47rfzsrq2vrGZmWrur2zu7dfOzh81EmmCPVJwhPVjbCmnEnqG2Y47aaKYhFx2onGd4XfeaJKs0Q+mElKQ4GHksWMYGOlTqt/Eciw2q/V3YY7A1omXknqUKLdr331BgnJBJWGcKx14LmpCXOsDCOcTqu9TNMUkzEe0sBSiQXVYT47d4pOrTJAcaJsSYNm6u+JHAutJyKynQKbkV70CvE/L8hMfB3mTKaZoZLMF8UZRyZBxe9owBQlhk8swUQxeysiI6wwMTahIgRv8eVl4p83bhru/WW9eVumUYFjOIEz8OAKmtCCNvhAYAzP8ApvTuq8OO/Ox7x1xSlnjuAPnM8fmEGOnQ==</latexit><latexit sha1_base64="ZPVosBgRxDbf3vaOm8oyFPkWSx0=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KokK6q3opccKxhbSUDbbTbt0dxN2N0IJ/RFePKh49f9489+4aXPQ1gcDj/dmmJkXpZxp47rfzsrq2vrGZmWrur2zu7dfOzh81EmmCPVJwhPVjbCmnEnqG2Y47aaKYhFx2onGd4XfeaJKs0Q+mElKQ4GHksWMYGOlTqt/Eciw2q/V3YY7A1omXknqUKLdr331BgnJBJWGcKx14LmpCXOsDCOcTqu9TNMUkzEe0sBSiQXVYT47d4pOrTJAcaJsSYNm6u+JHAutJyKynQKbkV70CvE/L8hMfB3mTKaZoZLMF8UZRyZBxe9owBQlhk8swUQxeysiI6wwMTahIgRv8eVl4p83bhru/WW9eVumUYFjOIEz8OAKmtCCNvhAYAzP8ApvTuq8OO/Ox7x1xSlnjuAPnM8fmEGOnQ==</latexit><latexit sha1_base64="ZPVosBgRxDbf3vaOm8oyFPkWSx0=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KokK6q3opccKxhbSUDbbTbt0dxN2N0IJ/RFePKh49f9489+4aXPQ1gcDj/dmmJkXpZxp47rfzsrq2vrGZmWrur2zu7dfOzh81EmmCPVJwhPVjbCmnEnqG2Y47aaKYhFx2onGd4XfeaJKs0Q+mElKQ4GHksWMYGOlTqt/Eciw2q/V3YY7A1omXknqUKLdr331BgnJBJWGcKx14LmpCXOsDCOcTqu9TNMUkzEe0sBSiQXVYT47d4pOrTJAcaJsSYNm6u+JHAutJyKynQKbkV70CvE/L8hMfB3mTKaZoZLMF8UZRyZBxe9owBQlhk8swUQxeysiI6wwMTahIgRv8eVl4p83bhru/WW9eVumUYFjOIEz8OAKmtCCNvhAYAzP8ApvTuq8OO/Ox7x1xSlnjuAPnM8fmEGOnQ==</latexit>

note[n]
<latexit sha1_base64="pz7eq6swOaBfMbEKPim9jLrGZiA=">AAAB+XicbVBNS8NAEN34WetXqkcvwSJ4KokI6q3oxWMFYwtpKJvtpF262YTdiVpif4oXDype/Sfe/DcmbQ7a+mDg8d4MM/OCRHCNtv1tLC2vrK6tVzaqm1vbO7tmbe9Ox6li4LJYxKoTUA2CS3CRo4BOooBGgYB2MLoq/PY9KM1jeYvjBPyIDiQPOaOYSz2z1kV4xCDMZIww8aRf7Zl1u2FPYS0SpyR1UqLVM7+6/ZilEUhkgm rtOXaCfkYVciZgUu2mGhLKRnQAXk4ljUD72fT0iXWUK30rjFVeEq2p+nsio5HW4yjIOyOKQz3vFeJ/npdieO5nXCYpgmSzRWEqLIytIgerzxUwFOOcUKZ4fqvFhlRRhnlaRQjO/MuLxD1pXDTsm9N687JMo0IOyCE5Jg45I01yTVrEJYw8kGfySt6MJ+PFeDc+Zq1LRjmzT/7A+PwB3umT7w==</latexit><latexit sha1_base64="pz7eq6swOaBfMbEKPim9jLrGZiA=">AAAB+XicbVBNS8NAEN34WetXqkcvwSJ4KokI6q3oxWMFYwtpKJvtpF262YTdiVpif4oXDype/Sfe/DcmbQ7a+mDg8d4MM/OCRHCNtv1tLC2vrK6tVzaqm1vbO7tmbe9Ox6li4LJYxKoTUA2CS3CRo4BOooBGgYB2MLoq/PY9KM1jeYvjBPyIDiQPOaOYSz2z1kV4xCDMZIww8aRf7Zl1u2FPYS0SpyR1UqLVM7+6/ZilEUhkgm rtOXaCfkYVciZgUu2mGhLKRnQAXk4ljUD72fT0iXWUK30rjFVeEq2p+nsio5HW4yjIOyOKQz3vFeJ/npdieO5nXCYpgmSzRWEqLIytIgerzxUwFOOcUKZ4fqvFhlRRhnlaRQjO/MuLxD1pXDTsm9N687JMo0IOyCE5Jg45I01yTVrEJYw8kGfySt6MJ+PFeDc+Zq1LRjmzT/7A+PwB3umT7w==</latexit><latexit sha1_base64="pz7eq6swOaBfMbEKPim9jLrGZiA=">AAAB+XicbVBNS8NAEN34WetXqkcvwSJ4KokI6q3oxWMFYwtpKJvtpF262YTdiVpif4oXDype/Sfe/DcmbQ7a+mDg8d4MM/OCRHCNtv1tLC2vrK6tVzaqm1vbO7tmbe9Ox6li4LJYxKoTUA2CS3CRo4BOooBGgYB2MLoq/PY9KM1jeYvjBPyIDiQPOaOYSz2z1kV4xCDMZIww8aRf7Zl1u2FPYS0SpyR1UqLVM7+6/ZilEUhkgm rtOXaCfkYVciZgUu2mGhLKRnQAXk4ljUD72fT0iXWUK30rjFVeEq2p+nsio5HW4yjIOyOKQz3vFeJ/npdieO5nXCYpgmSzRWEqLIytIgerzxUwFOOcUKZ4fqvFhlRRhnlaRQjO/MuLxD1pXDTsm9N687JMo0IOyCE5Jg45I01yTVrEJYw8kGfySt6MJ+PFeDc+Zq1LRjmzT/7A+PwB3umT7w==</latexit>



Probabilis*c	interpreta*on	
Pr(note[1 : N ]) = Pr(note[1])

N�1Y

n=1

Pr(note[n+ 1]|note[1 : n])
<latexit sha1_base64="dh3pj04297RQdZ6ItnMaUkwKnqM="></latexit><latexit sha1_base64="dh3pj04297RQdZ6ItnMaUkwKnqM="></latexit><latexit sha1_base64="dh3pj04297RQdZ6ItnMaUkwKnqM="></latexit>

Softmax

Pr(dT [n+ 1])
<latexit sha1_base64="a7HJ0+3DL60uRoKtxvrpHa7UrGc=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUhJKIoN6KXjxWaGwhDWWz2bRLN7thdyOU0p/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcaZNq777aysrq1vbJa2yts7u3v7lYPDRy1zRahPJJeqE2FNORPUN8xw2skUxWnEaTsa3k399hNVmknRMqOMhinuC5Ywgo2Vgqaqxa1AnHvhWa9SdevuDGiZeAWpQoFmr/LVjSXJUyoM4VjrwHMzE46xMoxwOil3c00zTIa4TwNLBU6pDsezkyfo1CoxSqSyJQyaqb8nxjjVepRGtjPFZqAXvan4nxfkJrkOx0xkuaGCzBclOUdGoun/KGaKEsNHlmCimL0VkQFWmBibUtmG4C2+vEz8i/pN3X24rDZuizRKcAwnUAMPrqAB99AEHwhIeIZXeHOM8+K8Ox/z1hWnmDmCP3A+fwAfs5AI</latexit><latexit sha1_base64="a7HJ0+3DL60uRoKtxvrpHa7UrGc=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUhJKIoN6KXjxWaGwhDWWz2bRLN7thdyOU0p/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcaZNq777aysrq1vbJa2yts7u3v7lYPDRy1zRahPJJeqE2FNORPUN8xw2skUxWnEaTsa3k399hNVmknRMqOMhinuC5Ywgo2Vgqaqxa1AnHvhWa9SdevuDGiZeAWpQoFmr/LVjSXJUyoM4VjrwHMzE46xMoxwOil3c00zTIa4TwNLBU6pDsezkyfo1CoxSqSyJQyaqb8nxjjVepRGtjPFZqAXvan4nxfkJrkOx0xkuaGCzBclOUdGoun/KGaKEsNHlmCimL0VkQFWmBibUtmG4C2+vEz8i/pN3X24rDZuizRKcAwnUAMPrqAB99AEHwhIeIZXeHOM8+K8Ox/z1hWnmDmCP3A+fwAfs5AI</latexit><latexit sha1_base64="a7HJ0+3DL60uRoKtxvrpHa7UrGc=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUhJKIoN6KXjxWaGwhDWWz2bRLN7thdyOU0p/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcaZNq777aysrq1vbJa2yts7u3v7lYPDRy1zRahPJJeqE2FNORPUN8xw2skUxWnEaTsa3k399hNVmknRMqOMhinuC5Ywgo2Vgqaqxa1AnHvhWa9SdevuDGiZeAWpQoFmr/LVjSXJUyoM4VjrwHMzE46xMoxwOil3c00zTIa4TwNLBU6pDsezkyfo1CoxSqSyJQyaqb8nxjjVepRGtjPFZqAXvan4nxfkJrkOx0xkuaGCzBclOUdGoun/KGaKEsNHlmCimL0VkQFWmBibUtmG4C2+vEz8i/pN3X24rDZuizRKcAwnUAMPrqAB99AEHwhIeIZXeHOM8+K8Ox/z1hWnmDmCP3A+fwAfs5AI</latexit>

0

@
dT [n]
T [n]
P [n]

1

A

<latexit sha1_base64="wVvkYwsa75CNtmHsEyiEz6QSYUY=">AAACFnicbVBNS8NAEN3Ur1q/qh69LBbBU0hEUG9FLx4rNLbQhLLZTNulm03Y3Ygl9F948a948aDiVbz5b9y0RbT1wQ6P92bYmRemnCntOF9WaWl5ZXWtvF7Z2Nza3qnu7t2qJJMUPJrwRLZDooAzAZ5mmkM7lUDikEMrHF4VfusOpGKJaOpRCkFM+oL1GCXaSN2q7YfQZyJPY6Ilux9HzY4IfH9aG0UFEf24lW615tjOBHiRuDNSQzM0utVPP0poFoPQlBOlOq6T6iAnUjPKYVzxMwUpoUPSh46hgsSggnxy1xgfGSXCvUSaJzSeqL8nchIrNYpD02kWHKh5rxD/8zqZ7p0HORNppkHQ6Ue9jGOd4CIkHDEJVPORIYRKZnbFdEAkodpEWYTgzp+8SLwT+8J2bk5r9ctZGmV0gA7RMXLRGaqja9RAHqLoAT2hF/RqPVrP1pv1Pm0tWbOZffQH1sc3xwSggA==</latexit><latexit sha1_base64="wVvkYwsa75CNtmHsEyiEz6QSYUY=">AAACFnicbVBNS8NAEN3Ur1q/qh69LBbBU0hEUG9FLx4rNLbQhLLZTNulm03Y3Ygl9F948a948aDiVbz5b9y0RbT1wQ6P92bYmRemnCntOF9WaWl5ZXWtvF7Z2Nza3qnu7t2qJJMUPJrwRLZDooAzAZ5mmkM7lUDikEMrHF4VfusOpGKJaOpRCkFM+oL1GCXaSN2q7YfQZyJPY6Ilux9HzY4IfH9aG0UFEf24lW615tjOBHiRuDNSQzM0utVPP0poFoPQlBOlOq6T6iAnUjPKYVzxMwUpoUPSh46hgsSggnxy1xgfGSXCvUSaJzSeqL8nchIrNYpD02kWHKh5rxD/8zqZ7p0HORNppkHQ6Ue9jGOd4CIkHDEJVPORIYRKZnbFdEAkodpEWYTgzp+8SLwT+8J2bk5r9ctZGmV0gA7RMXLRGaqja9RAHqLoAT2hF/RqPVrP1pv1Pm0tWbOZffQH1sc3xwSggA==</latexit><latexit sha1_base64="wVvkYwsa75CNtmHsEyiEz6QSYUY=">AAACFnicbVBNS8NAEN3Ur1q/qh69LBbBU0hEUG9FLx4rNLbQhLLZTNulm03Y3Ygl9F948a948aDiVbz5b9y0RbT1wQ6P92bYmRemnCntOF9WaWl5ZXWtvF7Z2Nza3qnu7t2qJJMUPJrwRLZDooAzAZ5mmkM7lUDikEMrHF4VfusOpGKJaOpRCkFM+oL1GCXaSN2q7YfQZyJPY6Ilux9HzY4IfH9aG0UFEf24lW615tjOBHiRuDNSQzM0utVPP0poFoPQlBOlOq6T6iAnUjPKYVzxMwUpoUPSh46hgsSggnxy1xgfGSXCvUSaJzSeqL8nchIrNYpD02kWHKh5rxD/8zqZ7p0HORNppkHQ6Ue9jGOd4CIkHDEJVPORIYRKZnbFdEAkodpEWYTgzp+8SLwT+8J2bk5r9ctZGmV0gA7RMXLRGaqja9RAHqLoAT2hF/RqPVrP1pv1Pm0tWbOZffQH1sc3xwSggA==</latexit>

H1[n]
<latexit sha1_base64="ztp1CQAuI8bB/Ri2uHzhJB76oDQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLz1WMLaQhrLZbtqlm82yuxFK6I/w4kHFq//Hm//GTZuDtj4YeLw3w8y8SHKmjet+O5W19Y3Nrep2bWd3b/+gfnj0qNNMEeqTlKeqF2FNORPUN8xw2pOK4iTitBtN7gq/+0SVZql4MFNJwwSPBIsZwcZK3fbAC0RYG9QbbtOdA60SryQNKNEZ1L/6w5RkCRWGcKx14LnShDlWhhFOZ7V+pqnEZIJHNLBU4ITqMJ+fO0NnVhmiOFW2hEFz9fdEjhOtp0lkOxNsxnrZK8T/vCAz8XWYMyEzQwVZLIozjkyKit/RkClKDJ9agoli9lZExlhhYmxCRQje8surxL9o3jTd+8tG67ZMowoncArn4MEVtKANHfCBwASe4RXeHOm8OO/Ox6K14pQzx/AHzucPlTOOmw==</latexit><latexit sha1_base64="ztp1CQAuI8bB/Ri2uHzhJB76oDQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLz1WMLaQhrLZbtqlm82yuxFK6I/w4kHFq//Hm//GTZuDtj4YeLw3w8y8SHKmjet+O5W19Y3Nrep2bWd3b/+gfnj0qNNMEeqTlKeqF2FNORPUN8xw2pOK4iTitBtN7gq/+0SVZql4MFNJwwSPBIsZwcZK3fbAC0RYG9QbbtOdA60SryQNKNEZ1L/6w5RkCRWGcKx14LnShDlWhhFOZ7V+pqnEZIJHNLBU4ITqMJ+fO0NnVhmiOFW2hEFz9fdEjhOtp0lkOxNsxnrZK8T/vCAz8XWYMyEzQwVZLIozjkyKit/RkClKDJ9agoli9lZExlhhYmxCRQje8surxL9o3jTd+8tG67ZMowoncArn4MEVtKANHfCBwASe4RXeHOm8OO/Ox6K14pQzx/AHzucPlTOOmw==</latexit><latexit sha1_base64="ztp1CQAuI8bB/Ri2uHzhJB76oDQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLz1WMLaQhrLZbtqlm82yuxFK6I/w4kHFq//Hm//GTZuDtj4YeLw3w8y8SHKmjet+O5W19Y3Nrep2bWd3b/+gfnj0qNNMEeqTlKeqF2FNORPUN8xw2pOK4iTitBtN7gq/+0SVZql4MFNJwwSPBIsZwcZK3fbAC0RYG9QbbtOdA60SryQNKNEZ1L/6w5RkCRWGcKx14LnShDlWhhFOZ7V+pqnEZIJHNLBU4ITqMJ+fO0NnVhmiOFW2hEFz9fdEjhOtp0lkOxNsxnrZK8T/vCAz8XWYMyEzQwVZLIozjkyKit/RkClKDJ9agoli9lZExlhhYmxCRQje8surxL9o3jTd+8tG67ZMowoncArn4MEVtKANHfCBwASe4RXeHOm8OO/Ox6K14pQzx/AHzucPlTOOmw==</latexit>

note[n]
<latexit sha1_base64="pz7eq6swOaBfMbEKPim9jLrGZiA=">AAAB+XicbVBNS8NAEN34WetXqkcvwSJ4KokI6q3oxWMFYwtpKJvtpF262YTdiVpif4oXDype/Sfe/DcmbQ7a+mDg8d4MM/OCRHCNtv1tLC2vrK6tVzaqm1vbO7tmbe9Ox6li4LJYxKoTUA2CS3CRo4BOooBGgYB2MLoq/PY9KM1jeYvjBPyIDiQPOaOYSz2z1kV4xCDMZIww8aRf7Zl1u2FPYS0SpyR1UqLVM7+6/ZilEUhkgmrtOXaCfkYVciZgUu2mGhLKRnQAXk4ljUD72fT0iXWUK30rjFVeEq2p+nsio5HW4yjIOyOKQz3vFeJ/npdieO5nXCYpgmSzRWEqLIytIgerzxUwFOOcUKZ4fqvFhlRRhnlaRQjO/MuLxD1pXDTsm9N687JMo0IOyCE5Jg45I01yTVrEJYw8kGfySt6MJ+PFeDc+Zq1LRjmzT/7A+PwB3umT7w==</latexit><latexit sha1_base64="pz7eq6swOaBfMbEKPim9jLrGZiA=">AAAB+XicbVBNS8NAEN34WetXqkcvwSJ4KokI6q3oxWMFYwtpKJvtpF262YTdiVpif4oXDype/Sfe/DcmbQ7a+mDg8d4MM/OCRHCNtv1tLC2vrK6tVzaqm1vbO7tmbe9Ox6li4LJYxKoTUA2CS3CRo4BOooBGgYB2MLoq/PY9KM1jeYvjBPyIDiQPOaOYSz2z1kV4xCDMZIww8aRf7Zl1u2FPYS0SpyR1UqLVM7+6/ZilEUhkgmrtOXaCfkYVciZgUu2mGhLKRnQAXk4ljUD72fT0iXWUK30rjFVeEq2p+nsio5HW4yjIOyOKQz3vFeJ/npdieO5nXCYpgmSzRWEqLIytIgerzxUwFOOcUKZ4fqvFhlRRhnlaRQjO/MuLxD1pXDTsm9N687JMo0IOyCE5Jg45I01yTVrEJYw8kGfySt6MJ+PFeDc+Zq1LRjmzT/7A+PwB3umT7w==</latexit><latexit sha1_base64="pz7eq6swOaBfMbEKPim9jLrGZiA=">AAAB+XicbVBNS8NAEN34WetXqkcvwSJ4KokI6q3oxWMFYwtpKJvtpF262YTdiVpif4oXDype/Sfe/DcmbQ7a+mDg8d4MM/OCRHCNtv1tLC2vrK6tVzaqm1vbO7tmbe9Ox6li4LJYxKoTUA2CS3CRo4BOooBGgYB2MLoq/PY9KM1jeYvjBPyIDiQPOaOYSz2z1kV4xCDMZIww8aRf7Zl1u2FPYS0SpyR1UqLVM7+6/ZilEUhkgmrtOXaCfkYVciZgUu2mGhLKRnQAXk4ljUD72fT0iXWUK30rjFVeEq2p+nsio5HW4yjIOyOKQz3vFeJ/npdieO5nXCYpgmSzRWEqLIytIgerzxUwFOOcUKZ4fqvFhlRRhnlaRQjO/MuLxD1pXDTsm9N687JMo0IOyCE5Jg45I01yTVrEJYw8kGfySt6MJ+PFeDc+Zq1LRjmzT/7A+PwB3umT7w==</latexit>

Pr(note[n+ 1]|note[1 : n]) =

Pr(dT [n+ 1]|note[1 : n])⇥ ⇡ Pr(dT [n+ 1]|HdT [n])

Pr(T [n+ 1]|note[1 : n], dT [n+ 1])⇥ ⇡ Pr(T [n+ 1]|HT [n], dT [n+ 1])

Pr(P [n+ 1]|note[1 : n], dT [n+ 1], T [n+ 1]) ⇡ Pr(P [n+ 1]|HP [n], dT [n+ 1], T [n+ 1])
<latexit sha1_base64="FiZnAdYh9HR4J6dafegET7jqEEg="></latexit><latexit sha1_base64="FiZnAdYh9HR4J6dafegET7jqEEg="></latexit><latexit sha1_base64="FiZnAdYh9HR4J6dafegET7jqEEg="></latexit>



Probabilis*c	interpreta*on	
Pr(note[1 : N ]) = Pr(note[1])

N�1Y

n=1

Pr(note[n+ 1]|note[1 : n])
<latexit sha1_base64="dh3pj04297RQdZ6ItnMaUkwKnqM="></latexit><latexit sha1_base64="dh3pj04297RQdZ6ItnMaUkwKnqM="></latexit><latexit sha1_base64="dh3pj04297RQdZ6ItnMaUkwKnqM="></latexit>

Pr(note[n+ 1]|note[1 : n]) =

Pr(dT [n+ 1]|note[1 : n])⇥ ⇡ Pr(dT [n+ 1]|HdT [n])

Pr(T [n+ 1]|note[1 : n], dT [n+ 1])⇥ ⇡ Pr(T [n+ 1]|HT [n], dT [n+ 1])

Pr(P [n+ 1]|note[1 : n], dT [n+ 1], T [n+ 1]) ⇡ Pr(P [n+ 1]|HP [n], dT [n+ 1], T [n+ 1])
<latexit sha1_base64="FiZnAdYh9HR4J6dafegET7jqEEg="></latexit><latexit sha1_base64="FiZnAdYh9HR4J6dafegET7jqEEg="></latexit><latexit sha1_base64="FiZnAdYh9HR4J6dafegET7jqEEg="></latexit>

Softmax Softmax

Pr(dT [n+ 1])
<latexit sha1_base64="a7HJ0+3DL60uRoKtxvrpHa7UrGc=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUhJKIoN6KXjxWaGwhDWWz2bRLN7thdyOU0p/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcaZNq777aysrq1vbJa2yts7u3v7lYPDRy1zRahPJJeqE2FNORPUN8xw2skUxWnEaTsa3k399hNVmknRMqOMhinuC5Ywgo2Vgqaqxa1AnHvhWa9SdevuDGiZeAWpQoFmr/LVjSXJUyoM4VjrwHMzE46xMoxwOil3c00zTIa4TwNLBU6pDsezkyfo1CoxSqSyJQyaqb8nxjjVepRGtjPFZqAXvan4nxfkJrkOx0xkuaGCzBclOUdGoun/KGaKEsNHlmCimL0VkQFWmBibUtmG4C2+vEz8i/pN3X24rDZuizRKcAwnUAMPrqAB99AEHwhIeIZXeHOM8+K8Ox/z1hWnmDmCP3A+fwAfs5AI</latexit><latexit sha1_base64="a7HJ0+3DL60uRoKtxvrpHa7UrGc=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUhJKIoN6KXjxWaGwhDWWz2bRLN7thdyOU0p/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcaZNq777aysrq1vbJa2yts7u3v7lYPDRy1zRahPJJeqE2FNORPUN8xw2skUxWnEaTsa3k399hNVmknRMqOMhinuC5Ywgo2Vgqaqxa1AnHvhWa9SdevuDGiZeAWpQoFmr/LVjSXJUyoM4VjrwHMzE46xMoxwOil3c00zTIa4TwNLBU6pDsezkyfo1CoxSqSyJQyaqb8nxjjVepRGtjPFZqAXvan4nxfkJrkOx0xkuaGCzBclOUdGoun/KGaKEsNHlmCimL0VkQFWmBibUtmG4C2+vEz8i/pN3X24rDZuizRKcAwnUAMPrqAB99AEHwhIeIZXeHOM8+K8Ox/z1hWnmDmCP3A+fwAfs5AI</latexit><latexit sha1_base64="a7HJ0+3DL60uRoKtxvrpHa7UrGc=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUhJKIoN6KXjxWaGwhDWWz2bRLN7thdyOU0p/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcaZNq777aysrq1vbJa2yts7u3v7lYPDRy1zRahPJJeqE2FNORPUN8xw2skUxWnEaTsa3k399hNVmknRMqOMhinuC5Ywgo2Vgqaqxa1AnHvhWa9SdevuDGiZeAWpQoFmr/LVjSXJUyoM4VjrwHMzE46xMoxwOil3c00zTIa4TwNLBU6pDsezkyfo1CoxSqSyJQyaqb8nxjjVepRGtjPFZqAXvan4nxfkJrkOx0xkuaGCzBclOUdGoun/KGaKEsNHlmCimL0VkQFWmBibUtmG4C2+vEz8i/pN3X24rDZuizRKcAwnUAMPrqAB99AEHwhIeIZXeHOM8+K8Ox/z1hWnmDmCP3A+fwAfs5AI</latexit>

Pr(T [n+ 1])
<latexit sha1_base64="i6IX2y1qUMY21zHazretCIncVKw=">AAAB8HicbVBNS8NAEJ3Ur1q/oh69LBahIpREBPVW9OKxQmOLaSib7aZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmhSlnSjvOt1VaWV1b3yhvVra2d3b37P2DB5VkklCPJDyRnRArypmgnmaa004qKY5DTtvh6Hbqt5+oVCwRLT1OaRDjgWARI1gb6bEpay1fnLnBac+uOnVnBrRM3IJUoUCzZ391+wnJYio04Vgp33VSHeRYakY4nVS6maIpJiM8oL6hAsdUBfns4gk6MUofRYk0JTSaqb8nchwrNY5D0xljPVSL3lT8z/MzHV0FORNppqkg80VRxpFO0PR91GeSEs3HhmAimbkVkSGWmGgTUsWE4C6+vEy88/p13bm/qDZuijTKcATHUAMXLqEBd9AEDwgIeIZXeLOU9WK9Wx/z1pJVzBzCH1ifP1/dj5o=</latexit><latexit sha1_base64="i6IX2y1qUMY21zHazretCIncVKw=">AAAB8HicbVBNS8NAEJ3Ur1q/oh69LBahIpREBPVW9OKxQmOLaSib7aZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmhSlnSjvOt1VaWV1b3yhvVra2d3b37P2DB5VkklCPJDyRnRArypmgnmaa004qKY5DTtvh6Hbqt5+oVCwRLT1OaRDjgWARI1gb6bEpay1fnLnBac+uOnVnBrRM3IJUoUCzZ391+wnJYio04Vgp33VSHeRYakY4nVS6maIpJiM8oL6hAsdUBfns4gk6MUofRYk0JTSaqb8nchwrNY5D0xljPVSL3lT8z/MzHV0FORNppqkg80VRxpFO0PR91GeSEs3HhmAimbkVkSGWmGgTUsWE4C6+vEy88/p13bm/qDZuijTKcATHUAMXLqEBd9AEDwgIeIZXeLOU9WK9Wx/z1pJVzBzCH1ifP1/dj5o=</latexit><latexit sha1_base64="i6IX2y1qUMY21zHazretCIncVKw=">AAAB8HicbVBNS8NAEJ3Ur1q/oh69LBahIpREBPVW9OKxQmOLaSib7aZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmhSlnSjvOt1VaWV1b3yhvVra2d3b37P2DB5VkklCPJDyRnRArypmgnmaa004qKY5DTtvh6Hbqt5+oVCwRLT1OaRDjgWARI1gb6bEpay1fnLnBac+uOnVnBrRM3IJUoUCzZ391+wnJYio04Vgp33VSHeRYakY4nVS6maIpJiM8oL6hAsdUBfns4gk6MUofRYk0JTSaqb8nchwrNY5D0xljPVSL3lT8z/MzHV0FORNppqkg80VRxpFO0PR91GeSEs3HhmAimbkVkSGWmGgTUsWE4C6+vEy88/p13bm/qDZuijTKcATHUAMXLqEBd9AEDwgIeIZXeLOU9WK9Wx/z1pJVzBzCH1ifP1/dj5o=</latexit>

0

@
dT [n]
T [n]
P [n]

1

A

<latexit sha1_base64="wVvkYwsa75CNtmHsEyiEz6QSYUY=">AAACFnicbVBNS8NAEN3Ur1q/qh69LBbBU0hEUG9FLx4rNLbQhLLZTNulm03Y3Ygl9F948a948aDiVbz5b9y0RbT1wQ6P92bYmRemnCntOF9WaWl5ZXWtvF7Z2Nza3qnu7t2qJJMUPJrwRLZDooAzAZ5mmkM7lUDikEMrHF4VfusOpGKJaOpRCkFM+oL1GCXaSN2q7YfQZyJPY6Ilux9HzY4IfH9aG0UFEf24lW615tjOBHiRuDNSQzM0utVPP0poFoPQlBOlOq6T6iAnUjPKYVzxMwUpoUPSh46hgsSggnxy1xgfGSXCvUSaJzSeqL8nchIrNYpD02kWHKh5rxD/8zqZ7p0HORNppkHQ6Ue9jGOd4CIkHDEJVPORIYRKZnbFdEAkodpEWYTgzp+8SLwT+8J2bk5r9ctZGmV0gA7RMXLRGaqja9RAHqLoAT2hF/RqPVrP1pv1Pm0tWbOZffQH1sc3xwSggA==</latexit><latexit sha1_base64="wVvkYwsa75CNtmHsEyiEz6QSYUY=">AAACFnicbVBNS8NAEN3Ur1q/qh69LBbBU0hEUG9FLx4rNLbQhLLZTNulm03Y3Ygl9F948a948aDiVbz5b9y0RbT1wQ6P92bYmRemnCntOF9WaWl5ZXWtvF7Z2Nza3qnu7t2qJJMUPJrwRLZDooAzAZ5mmkM7lUDikEMrHF4VfusOpGKJaOpRCkFM+oL1GCXaSN2q7YfQZyJPY6Ilux9HzY4IfH9aG0UFEf24lW615tjOBHiRuDNSQzM0utVPP0poFoPQlBOlOq6T6iAnUjPKYVzxMwUpoUPSh46hgsSggnxy1xgfGSXCvUSaJzSeqL8nchIrNYpD02kWHKh5rxD/8zqZ7p0HORNppkHQ6Ue9jGOd4CIkHDEJVPORIYRKZnbFdEAkodpEWYTgzp+8SLwT+8J2bk5r9ctZGmV0gA7RMXLRGaqja9RAHqLoAT2hF/RqPVrP1pv1Pm0tWbOZffQH1sc3xwSggA==</latexit><latexit sha1_base64="wVvkYwsa75CNtmHsEyiEz6QSYUY=">AAACFnicbVBNS8NAEN3Ur1q/qh69LBbBU0hEUG9FLx4rNLbQhLLZTNulm03Y3Ygl9F948a948aDiVbz5b9y0RbT1wQ6P92bYmRemnCntOF9WaWl5ZXWtvF7Z2Nza3qnu7t2qJJMUPJrwRLZDooAzAZ5mmkM7lUDikEMrHF4VfusOpGKJaOpRCkFM+oL1GCXaSN2q7YfQZyJPY6Ilux9HzY4IfH9aG0UFEf24lW615tjOBHiRuDNSQzM0utVPP0poFoPQlBOlOq6T6iAnUjPKYVzxMwUpoUPSh46hgsSggnxy1xgfGSXCvUSaJzSeqL8nchIrNYpD02kWHKh5rxD/8zqZ7p0HORNppkHQ6Ue9jGOd4CIkHDEJVPORIYRKZnbFdEAkodpEWYTgzp+8SLwT+8J2bk5r9ctZGmV0gA7RMXLRGaqja9RAHqLoAT2hF/RqPVrP1pv1Pm0tWbOZffQH1sc3xwSggA==</latexit>

dT [n+ 1]
<latexit sha1_base64="1Ktd/qzKsanpGSZxO+Zsy5piVSo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoignorevFYobGFNJTNZtMu3Wzi7kYooX/CiwcVr/4eb/4bN20O2vpg4PHeDDPzgpQzpW3726qsrK6tb1Q3a1vbO7t79f2DB5VkklCXJDyRvQArypmgrmaa014qKY4DTrvB+Lbwu09UKpaIjp6k1I/xULCIEayN1As7njhz/Nqg3rCb9gxomTglaUCJ9qD+1Q8TksVUaMKxUp5jp9rPsdSMcDqt9TNFU0zGeEg9QwWOqfLz2b1TdGKUEEWJNCU0mqm/J3IcKzWJA9MZYz1Si14h/ud5mY6u/JyJNNNUkPmiKONIJ6h4HoVMUqL5xBBMJDO3IjLCEhNtIipCcBZfXibuefO6ad9fNFo3ZRpVOIJjOAUHLqEFd9AGFwhweIZXeLMerRfr3fqYt1ascuYQ/sD6/AEXv47h</latexit><latexit sha1_base64="1Ktd/qzKsanpGSZxO+Zsy5piVSo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoignorevFYobGFNJTNZtMu3Wzi7kYooX/CiwcVr/4eb/4bN20O2vpg4PHeDDPzgpQzpW3726qsrK6tb1Q3a1vbO7t79f2DB5VkklCXJDyRvQArypmgrmaa014qKY4DTrvB+Lbwu09UKpaIjp6k1I/xULCIEayN1As7njhz/Nqg3rCb9gxomTglaUCJ9qD+1Q8TksVUaMKxUp5jp9rPsdSMcDqt9TNFU0zGeEg9QwWOqfLz2b1TdGKUEEWJNCU0mqm/J3IcKzWJA9MZYz1Si14h/ud5mY6u/JyJNNNUkPmiKONIJ6h4HoVMUqL5xBBMJDO3IjLCEhNtIipCcBZfXibuefO6ad9fNFo3ZRpVOIJjOAUHLqEFd9AGFwhweIZXeLMerRfr3fqYt1ascuYQ/sD6/AEXv47h</latexit><latexit sha1_base64="1Ktd/qzKsanpGSZxO+Zsy5piVSo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoignorevFYobGFNJTNZtMu3Wzi7kYooX/CiwcVr/4eb/4bN20O2vpg4PHeDDPzgpQzpW3726qsrK6tb1Q3a1vbO7t79f2DB5VkklCXJDyRvQArypmgrmaa014qKY4DTrvB+Lbwu09UKpaIjp6k1I/xULCIEayN1As7njhz/Nqg3rCb9gxomTglaUCJ9qD+1Q8TksVUaMKxUp5jp9rPsdSMcDqt9TNFU0zGeEg9QwWOqfLz2b1TdGKUEEWJNCU0mqm/J3IcKzWJA9MZYz1Si14h/ud5mY6u/JyJNNNUkPmiKONIJ6h4HoVMUqL5xBBMJDO3IjLCEhNtIipCcBZfXibuefO6ad9fNFo3ZRpVOIJjOAUHLqEFd9AGFwhweIZXeLMerRfr3fqYt1ascuYQ/sD6/AEXv47h</latexit>

H1[n]
<latexit sha1_base64="ztp1CQAuI8bB/Ri2uHzhJB76oDQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLz1WMLaQhrLZbtqlm82yuxFK6I/w4kHFq//Hm//GTZuDtj4YeLw3w8y8SHKmjet+O5W19Y3Nrep2bWd3b/+gfnj0qNNMEeqTlKeqF2FNORPUN8xw2pOK4iTitBtN7gq/+0SVZql4MFNJwwSPBIsZwcZK3fbAC0RYG9QbbtOdA60SryQNKNEZ1L/6w5RkCRWGcKx14LnShDlWhhFOZ7V+pqnEZIJHNLBU4ITqMJ+fO0NnVhmiOFW2hEFz9fdEjhOtp0lkOxNsxnrZK8T/vCAz8XWYMyEzQwVZLIozjkyKit/RkClKDJ9agoli9lZExlhhYmxCRQje8surxL9o3jTd+8tG67ZMowoncArn4MEVtKANHfCBwASe4RXeHOm8OO/Ox6K14pQzx/AHzucPlTOOmw==</latexit><latexit sha1_base64="ztp1CQAuI8bB/Ri2uHzhJB76oDQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLz1WMLaQhrLZbtqlm82yuxFK6I/w4kHFq//Hm//GTZuDtj4YeLw3w8y8SHKmjet+O5W19Y3Nrep2bWd3b/+gfnj0qNNMEeqTlKeqF2FNORPUN8xw2pOK4iTitBtN7gq/+0SVZql4MFNJwwSPBIsZwcZK3fbAC0RYG9QbbtOdA60SryQNKNEZ1L/6w5RkCRWGcKx14LnShDlWhhFOZ7V+pqnEZIJHNLBU4ITqMJ+fO0NnVhmiOFW2hEFz9fdEjhOtp0lkOxNsxnrZK8T/vCAz8XWYMyEzQwVZLIozjkyKit/RkClKDJ9agoli9lZExlhhYmxCRQje8surxL9o3jTd+8tG67ZMowoncArn4MEVtKANHfCBwASe4RXeHOm8OO/Ox6K14pQzx/AHzucPlTOOmw==</latexit><latexit sha1_base64="ztp1CQAuI8bB/Ri2uHzhJB76oDQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLz1WMLaQhrLZbtqlm82yuxFK6I/w4kHFq//Hm//GTZuDtj4YeLw3w8y8SHKmjet+O5W19Y3Nrep2bWd3b/+gfnj0qNNMEeqTlKeqF2FNORPUN8xw2pOK4iTitBtN7gq/+0SVZql4MFNJwwSPBIsZwcZK3fbAC0RYG9QbbtOdA60SryQNKNEZ1L/6w5RkCRWGcKx14LnShDlWhhFOZ7V+pqnEZIJHNLBU4ITqMJ+fO0NnVhmiOFW2hEFz9fdEjhOtp0lkOxNsxnrZK8T/vCAz8XWYMyEzQwVZLIozjkyKit/RkClKDJ9agoli9lZExlhhYmxCRQje8surxL9o3jTd+8tG67ZMowoncArn4MEVtKANHfCBwASe4RXeHOm8OO/Ox6K14pQzx/AHzucPlTOOmw==</latexit>

H2[n]
<latexit sha1_base64="Mu+O3mVp8+pJLuuuVb/xQzG0dbw=">AAAB7XicbVBNS8NAEJ31s9avqkcvi0XwVJIiqLeilx4rGFtIQ9lsN+3SzSbsboQS+iO8eFDx6v/x5r9x0+agrQ8GHu/NMDMvTAXXxnG+0dr6xubWdmWnuru3f3BYOzp+1EmmKPNoIhLVC4lmgkvmGW4E66WKkTgUrBtO7gq/+8SU5ol8MNOUBTEZSR5xSoyVuu1B05dBdVCrOw1nDrxK3JLUoURnUPvqDxOaxUwaKojWvuukJsiJMpwKNqv2M81SQidkxHxLJYmZDvL5uTN8bpUhjhJlSxo8V39P5CTWehqHtjMmZqyXvUL8z/MzE10HOZdpZpiki0VRJrBJcPE7HnLFqBFTSwhV3N6K6ZgoQo1NqAjBXX55lXjNxk3Dub+st27LNCpwCmdwAS5cQQva0AEPKEzgGV7hDaXoBb2jj0XrGipnTuAP0OcPlrqOnA==</latexit><latexit sha1_base64="Mu+O3mVp8+pJLuuuVb/xQzG0dbw=">AAAB7XicbVBNS8NAEJ31s9avqkcvi0XwVJIiqLeilx4rGFtIQ9lsN+3SzSbsboQS+iO8eFDx6v/x5r9x0+agrQ8GHu/NMDMvTAXXxnG+0dr6xubWdmWnuru3f3BYOzp+1EmmKPNoIhLVC4lmgkvmGW4E66WKkTgUrBtO7gq/+8SU5ol8MNOUBTEZSR5xSoyVuu1B05dBdVCrOw1nDrxK3JLUoURnUPvqDxOaxUwaKojWvuukJsiJMpwKNqv2M81SQidkxHxLJYmZDvL5uTN8bpUhjhJlSxo8V39P5CTWehqHtjMmZqyXvUL8z/MzE10HOZdpZpiki0VRJrBJcPE7HnLFqBFTSwhV3N6K6ZgoQo1NqAjBXX55lXjNxk3Dub+st27LNCpwCmdwAS5cQQva0AEPKEzgGV7hDaXoBb2jj0XrGipnTuAP0OcPlrqOnA==</latexit><latexit sha1_base64="Mu+O3mVp8+pJLuuuVb/xQzG0dbw=">AAAB7XicbVBNS8NAEJ31s9avqkcvi0XwVJIiqLeilx4rGFtIQ9lsN+3SzSbsboQS+iO8eFDx6v/x5r9x0+agrQ8GHu/NMDMvTAXXxnG+0dr6xubWdmWnuru3f3BYOzp+1EmmKPNoIhLVC4lmgkvmGW4E66WKkTgUrBtO7gq/+8SU5ol8MNOUBTEZSR5xSoyVuu1B05dBdVCrOw1nDrxK3JLUoURnUPvqDxOaxUwaKojWvuukJsiJMpwKNqv2M81SQidkxHxLJYmZDvL5uTN8bpUhjhJlSxo8V39P5CTWehqHtjMmZqyXvUL8z/MzE10HOZdpZpiki0VRJrBJcPE7HnLFqBFTSwhV3N6K6ZgoQo1NqAjBXX55lXjNxk3Dub+st27LNCpwCmdwAS5cQQva0AEPKEzgGV7hDaXoBb2jj0XrGipnTuAP0OcPlrqOnA==</latexit>

note[n]
<latexit sha1_base64="pz7eq6swOaBfMbEKPim9jLrGZiA=">AAAB+XicbVBNS8NAEN34WetXqkcvwSJ4KokI6q3oxWMFYwtpKJvtpF262YTdiVpif4oXDype/Sfe/DcmbQ7a+mDg8d4MM/OCRHCNtv1tLC2vrK6tVzaqm1vbO7tmbe9Ox6li4LJYxKoTUA2CS3CRo4BOooBGgYB2MLoq/PY9KM1jeYvjBPyIDiQPOaOYSz2z1kV4xCDMZIww8aRf7Zl1u2FPYS0SpyR1UqLVM7+6/ZilEUhkgmrtOXaCfkYVciZgUu2mGhLKRnQAXk4ljUD72fT0iXWUK30rjFVeEq2p+nsio5HW4yjIOyOKQz3vFeJ/npdieO5nXCYpgmSzRWEqLIytIgerzxUwFOOcUKZ4fqvFhlRRhnlaRQjO/MuLxD1pXDTsm9N687JMo0IOyCE5Jg45I01yTVrEJYw8kGfySt6MJ+PFeDc+Zq1LRjmzT/7A+PwB3umT7w==</latexit><latexit sha1_base64="pz7eq6swOaBfMbEKPim9jLrGZiA=">AAAB+XicbVBNS8NAEN34WetXqkcvwSJ4KokI6q3oxWMFYwtpKJvtpF262YTdiVpif4oXDype/Sfe/DcmbQ7a+mDg8d4MM/OCRHCNtv1tLC2vrK6tVzaqm1vbO7tmbe9Ox6li4LJYxKoTUA2CS3CRo4BOooBGgYB2MLoq/PY9KM1jeYvjBPyIDiQPOaOYSz2z1kV4xCDMZIww8aRf7Zl1u2FPYS0SpyR1UqLVM7+6/ZilEUhkgmrtOXaCfkYVciZgUu2mGhLKRnQAXk4ljUD72fT0iXWUK30rjFVeEq2p+nsio5HW4yjIOyOKQz3vFeJ/npdieO5nXCYpgmSzRWEqLIytIgerzxUwFOOcUKZ4fqvFhlRRhnlaRQjO/MuLxD1pXDTsm9N687JMo0IOyCE5Jg45I01yTVrEJYw8kGfySt6MJ+PFeDc+Zq1LRjmzT/7A+PwB3umT7w==</latexit><latexit sha1_base64="pz7eq6swOaBfMbEKPim9jLrGZiA=">AAAB+XicbVBNS8NAEN34WetXqkcvwSJ4KokI6q3oxWMFYwtpKJvtpF262YTdiVpif4oXDype/Sfe/DcmbQ7a+mDg8d4MM/OCRHCNtv1tLC2vrK6tVzaqm1vbO7tmbe9Ox6li4LJYxKoTUA2CS3CRo4BOooBGgYB2MLoq/PY9KM1jeYvjBPyIDiQPOaOYSz2z1kV4xCDMZIww8aRf7Zl1u2FPYS0SpyR1UqLVM7+6/ZilEUhkgmrtOXaCfkYVciZgUu2mGhLKRnQAXk4ljUD72fT0iXWUK30rjFVeEq2p+nsio5HW4yjIOyOKQz3vFeJ/npdieO5nXCYpgmSzRWEqLIytIgerzxUwFOOcUKZ4fqvFhlRRhnlaRQjO/MuLxD1pXDTsm9N687JMo0IOyCE5Jg45I01yTVrEJYw8kGfySt6MJ+PFeDc+Zq1LRjmzT/7A+PwB3umT7w==</latexit>



Probabilis*c	interpreta*on	
Pr(note[1 : N ]) = Pr(note[1])

N�1Y

n=1

Pr(note[n+ 1]|note[1 : n])
<latexit sha1_base64="dh3pj04297RQdZ6ItnMaUkwKnqM="></latexit><latexit sha1_base64="dh3pj04297RQdZ6ItnMaUkwKnqM="></latexit><latexit sha1_base64="dh3pj04297RQdZ6ItnMaUkwKnqM="></latexit>

Pr(note[n+ 1]|note[1 : n]) =

Pr(dT [n+ 1]|note[1 : n])⇥ ⇡ Pr(dT [n+ 1]|HdT [n])

Pr(T [n+ 1]|note[1 : n], dT [n+ 1])⇥ ⇡ Pr(T [n+ 1]|HT [n], dT [n+ 1])

Pr(P [n+ 1]|note[1 : n], dT [n+ 1], T [n+ 1]) ⇡ Pr(P [n+ 1]|HP [n], dT [n+ 1], T [n+ 1])
<latexit sha1_base64="FiZnAdYh9HR4J6dafegET7jqEEg="></latexit><latexit sha1_base64="FiZnAdYh9HR4J6dafegET7jqEEg="></latexit><latexit sha1_base64="FiZnAdYh9HR4J6dafegET7jqEEg="></latexit>

Softmax SoftmaxSoftmax

Pr(dT [n+ 1])
<latexit sha1_base64="a7HJ0+3DL60uRoKtxvrpHa7UrGc=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUhJKIoN6KXjxWaGwhDWWz2bRLN7thdyOU0p/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcaZNq777aysrq1vbJa2yts7u3v7lYPDRy1zRahPJJeqE2FNORPUN8xw2skUxWnEaTsa3k399hNVmknRMqOMhinuC5Ywgo2Vgqaqxa1AnHvhWa9SdevuDGiZeAWpQoFmr/LVjSXJUyoM4VjrwHMzE46xMoxwOil3c00zTIa4TwNLBU6pDsezkyfo1CoxSqSyJQyaqb8nxjjVepRGtjPFZqAXvan4nxfkJrkOx0xkuaGCzBclOUdGoun/KGaKEsNHlmCimL0VkQFWmBibUtmG4C2+vEz8i/pN3X24rDZuizRKcAwnUAMPrqAB99AEHwhIeIZXeHOM8+K8Ox/z1hWnmDmCP3A+fwAfs5AI</latexit><latexit sha1_base64="a7HJ0+3DL60uRoKtxvrpHa7UrGc=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUhJKIoN6KXjxWaGwhDWWz2bRLN7thdyOU0p/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcaZNq777aysrq1vbJa2yts7u3v7lYPDRy1zRahPJJeqE2FNORPUN8xw2skUxWnEaTsa3k399hNVmknRMqOMhinuC5Ywgo2Vgqaqxa1AnHvhWa9SdevuDGiZeAWpQoFmr/LVjSXJUyoM4VjrwHMzE46xMoxwOil3c00zTIa4TwNLBU6pDsezkyfo1CoxSqSyJQyaqb8nxjjVepRGtjPFZqAXvan4nxfkJrkOx0xkuaGCzBclOUdGoun/KGaKEsNHlmCimL0VkQFWmBibUtmG4C2+vEz8i/pN3X24rDZuizRKcAwnUAMPrqAB99AEHwhIeIZXeHOM8+K8Ox/z1hWnmDmCP3A+fwAfs5AI</latexit><latexit sha1_base64="a7HJ0+3DL60uRoKtxvrpHa7UrGc=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJUhJKIoN6KXjxWaGwhDWWz2bRLN7thdyOU0p/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcaZNq777aysrq1vbJa2yts7u3v7lYPDRy1zRahPJJeqE2FNORPUN8xw2skUxWnEaTsa3k399hNVmknRMqOMhinuC5Ywgo2Vgqaqxa1AnHvhWa9SdevuDGiZeAWpQoFmr/LVjSXJUyoM4VjrwHMzE46xMoxwOil3c00zTIa4TwNLBU6pDsezkyfo1CoxSqSyJQyaqb8nxjjVepRGtjPFZqAXvan4nxfkJrkOx0xkuaGCzBclOUdGoun/KGaKEsNHlmCimL0VkQFWmBibUtmG4C2+vEz8i/pN3X24rDZuizRKcAwnUAMPrqAB99AEHwhIeIZXeHOM8+K8Ox/z1hWnmDmCP3A+fwAfs5AI</latexit>

Pr(T [n+ 1])
<latexit sha1_base64="i6IX2y1qUMY21zHazretCIncVKw=">AAAB8HicbVBNS8NAEJ3Ur1q/oh69LBahIpREBPVW9OKxQmOLaSib7aZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmhSlnSjvOt1VaWV1b3yhvVra2d3b37P2DB5VkklCPJDyRnRArypmgnmaa004qKY5DTtvh6Hbqt5+oVCwRLT1OaRDjgWARI1gb6bEpay1fnLnBac+uOnVnBrRM3IJUoUCzZ391+wnJYio04Vgp33VSHeRYakY4nVS6maIpJiM8oL6hAsdUBfns4gk6MUofRYk0JTSaqb8nchwrNY5D0xljPVSL3lT8z/MzHV0FORNppqkg80VRxpFO0PR91GeSEs3HhmAimbkVkSGWmGgTUsWE4C6+vEy88/p13bm/qDZuijTKcATHUAMXLqEBd9AEDwgIeIZXeLOU9WK9Wx/z1pJVzBzCH1ifP1/dj5o=</latexit><latexit sha1_base64="i6IX2y1qUMY21zHazretCIncVKw=">AAAB8HicbVBNS8NAEJ3Ur1q/oh69LBahIpREBPVW9OKxQmOLaSib7aZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmhSlnSjvOt1VaWV1b3yhvVra2d3b37P2DB5VkklCPJDyRnRArypmgnmaa004qKY5DTtvh6Hbqt5+oVCwRLT1OaRDjgWARI1gb6bEpay1fnLnBac+uOnVnBrRM3IJUoUCzZ391+wnJYio04Vgp33VSHeRYakY4nVS6maIpJiM8oL6hAsdUBfns4gk6MUofRYk0JTSaqb8nchwrNY5D0xljPVSL3lT8z/MzHV0FORNppqkg80VRxpFO0PR91GeSEs3HhmAimbkVkSGWmGgTUsWE4C6+vEy88/p13bm/qDZuijTKcATHUAMXLqEBd9AEDwgIeIZXeLOU9WK9Wx/z1pJVzBzCH1ifP1/dj5o=</latexit><latexit sha1_base64="i6IX2y1qUMY21zHazretCIncVKw=">AAAB8HicbVBNS8NAEJ3Ur1q/oh69LBahIpREBPVW9OKxQmOLaSib7aZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmhSlnSjvOt1VaWV1b3yhvVra2d3b37P2DB5VkklCPJDyRnRArypmgnmaa004qKY5DTtvh6Hbqt5+oVCwRLT1OaRDjgWARI1gb6bEpay1fnLnBac+uOnVnBrRM3IJUoUCzZ391+wnJYio04Vgp33VSHeRYakY4nVS6maIpJiM8oL6hAsdUBfns4gk6MUofRYk0JTSaqb8nchwrNY5D0xljPVSL3lT8z/MzHV0FORNppqkg80VRxpFO0PR91GeSEs3HhmAimbkVkSGWmGgTUsWE4C6+vEy88/p13bm/qDZuijTKcATHUAMXLqEBd9AEDwgIeIZXeLOU9WK9Wx/z1pJVzBzCH1ifP1/dj5o=</latexit>

Pr(P [n+ 1])
<latexit sha1_base64="BWieucDb7tEaK2U4YhYGV9eFt5c=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBahIpSkCOqt6MVjBGOLaSib7aZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmhSlnStv2t1VaWV1b3yhvVra2d3b3qvsHDyrJJKEeSXgiOyFWlDNBPc00p51UUhyHnLbD0c3Ubz9RqVgi7vU4pUGMB4JFjGBtpEdX1l1fnDnBaa9asxv2DGiZOAWpQQG3V/3q9hOSxVRowrFSvmOnOsix1IxwOql0M0VTTEZ4QH1DBY6pCvLZxRN0YpQ+ihJpSmg0U39P5DhWahyHpjPGeqgWvan4n+dnOroMcibSTFNB5ouijCOdoOn7qM8kJZqPDcFEMnMrIkMsMdEmpIoJwVl8eZl4zcZVw747r7WuizTKcATHUAcHLqAFt+CCBwQEPMMrvFnKerHerY95a8kqZg7hD6zPH1m5j5Y=</latexit><latexit sha1_base64="BWieucDb7tEaK2U4YhYGV9eFt5c=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBahIpSkCOqt6MVjBGOLaSib7aZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmhSlnStv2t1VaWV1b3yhvVra2d3b3qvsHDyrJJKEeSXgiOyFWlDNBPc00p51UUhyHnLbD0c3Ubz9RqVgi7vU4pUGMB4JFjGBtpEdX1l1fnDnBaa9asxv2DGiZOAWpQQG3V/3q9hOSxVRowrFSvmOnOsix1IxwOql0M0VTTEZ4QH1DBY6pCvLZxRN0YpQ+ihJpSmg0U39P5DhWahyHpjPGeqgWvan4n+dnOroMcibSTFNB5ouijCOdoOn7qM8kJZqPDcFEMnMrIkMsMdEmpIoJwVl8eZl4zcZVw747r7WuizTKcATHUAcHLqAFt+CCBwQEPMMrvFnKerHerY95a8kqZg7hD6zPH1m5j5Y=</latexit><latexit sha1_base64="BWieucDb7tEaK2U4YhYGV9eFt5c=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBahIpSkCOqt6MVjBGOLaSib7aZdutmE3Y1QQv+FFw8qXv053vw3btsctPXBwOO9GWbmhSlnStv2t1VaWV1b3yhvVra2d3b3qvsHDyrJJKEeSXgiOyFWlDNBPc00p51UUhyHnLbD0c3Ubz9RqVgi7vU4pUGMB4JFjGBtpEdX1l1fnDnBaa9asxv2DGiZOAWpQQG3V/3q9hOSxVRowrFSvmOnOsix1IxwOql0M0VTTEZ4QH1DBY6pCvLZxRN0YpQ+ihJpSmg0U39P5DhWahyHpjPGeqgWvan4n+dnOroMcibSTFNB5ouijCOdoOn7qM8kJZqPDcFEMnMrIkMsMdEmpIoJwVl8eZl4zcZVw747r7WuizTKcATHUAcHLqAFt+CCBwQEPMMrvFnKerHerY95a8kqZg7hD6zPH1m5j5Y=</latexit>
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T [n]
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<latexit sha1_base64="wVvkYwsa75CNtmHsEyiEz6QSYUY=">AAACFnicbVBNS8NAEN3Ur1q/qh69LBbBU0hEUG9FLx4rNLbQhLLZTNulm03Y3Ygl9F948a948aDiVbz5b9y0RbT1wQ6P92bYmRemnCntOF9WaWl5ZXWtvF7Z2Nza3qnu7t2qJJMUPJrwRLZDooAzAZ5mmkM7lUDikEMrHF4VfusOpGKJaOpRCkFM+oL1GCXaSN2q7YfQZyJPY6Ilux9HzY4IfH9aG0UFEf24lW615tjOBHiRuDNSQzM0utVPP0poFoPQlBOlOq6T6iAnUjPKYVzxMwUpoUPSh46hgsSggnxy1xgfGSXCvUSaJzSeqL8nchIrNYpD02kWHKh5rxD/8zqZ7p0HORNppkHQ6Ue9jGOd4CIkHDEJVPORIYRKZnbFdEAkodpEWYTgzp+8SLwT+8J2bk5r9ctZGmV0gA7RMXLRGaqja9RAHqLoAT2hF/RqPVrP1pv1Pm0tWbOZffQH1sc3xwSggA==</latexit><latexit sha1_base64="wVvkYwsa75CNtmHsEyiEz6QSYUY=">AAACFnicbVBNS8NAEN3Ur1q/qh69LBbBU0hEUG9FLx4rNLbQhLLZTNulm03Y3Ygl9F948a948aDiVbz5b9y0RbT1wQ6P92bYmRemnCntOF9WaWl5ZXWtvF7Z2Nza3qnu7t2qJJMUPJrwRLZDooAzAZ5mmkM7lUDikEMrHF4VfusOpGKJaOpRCkFM+oL1GCXaSN2q7YfQZyJPY6Ilux9HzY4IfH9aG0UFEf24lW615tjOBHiRuDNSQzM0utVPP0poFoPQlBOlOq6T6iAnUjPKYVzxMwUpoUPSh46hgsSggnxy1xgfGSXCvUSaJzSeqL8nchIrNYpD02kWHKh5rxD/8zqZ7p0HORNppkHQ6Ue9jGOd4CIkHDEJVPORIYRKZnbFdEAkodpEWYTgzp+8SLwT+8J2bk5r9ctZGmV0gA7RMXLRGaqja9RAHqLoAT2hF/RqPVrP1pv1Pm0tWbOZffQH1sc3xwSggA==</latexit><latexit sha1_base64="wVvkYwsa75CNtmHsEyiEz6QSYUY=">AAACFnicbVBNS8NAEN3Ur1q/qh69LBbBU0hEUG9FLx4rNLbQhLLZTNulm03Y3Ygl9F948a948aDiVbz5b9y0RbT1wQ6P92bYmRemnCntOF9WaWl5ZXWtvF7Z2Nza3qnu7t2qJJMUPJrwRLZDooAzAZ5mmkM7lUDikEMrHF4VfusOpGKJaOpRCkFM+oL1GCXaSN2q7YfQZyJPY6Ilux9HzY4IfH9aG0UFEf24lW615tjOBHiRuDNSQzM0utVPP0poFoPQlBOlOq6T6iAnUjPKYVzxMwUpoUPSh46hgsSggnxy1xgfGSXCvUSaJzSeqL8nchIrNYpD02kWHKh5rxD/8zqZ7p0HORNppkHQ6Ue9jGOd4CIkHDEJVPORIYRKZnbFdEAkodpEWYTgzp+8SLwT+8J2bk5r9ctZGmV0gA7RMXLRGaqja9RAHqLoAT2hF/RqPVrP1pv1Pm0tWbOZffQH1sc3xwSggA==</latexit>

dT [n+ 1]
<latexit sha1_base64="1Ktd/qzKsanpGSZxO+Zsy5piVSo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoignorevFYobGFNJTNZtMu3Wzi7kYooX/CiwcVr/4eb/4bN20O2vpg4PHeDDPzgpQzpW3726qsrK6tb1Q3a1vbO7t79f2DB5VkklCXJDyRvQArypmgrmaa014qKY4DTrvB+Lbwu09UKpaIjp6k1I/xULCIEayN1As7njhz/Nqg3rCb9gxomTglaUCJ9qD+1Q8TksVUaMKxUp5jp9rPsdSMcDqt9TNFU0zGeEg9QwWOqfLz2b1TdGKUEEWJNCU0mqm/J3IcKzWJA9MZYz1Si14h/ud5mY6u/JyJNNNUkPmiKONIJ6h4HoVMUqL5xBBMJDO3IjLCEhNtIipCcBZfXibuefO6ad9fNFo3ZRpVOIJjOAUHLqEFd9AGFwhweIZXeLMerRfr3fqYt1ascuYQ/sD6/AEXv47h</latexit><latexit sha1_base64="1Ktd/qzKsanpGSZxO+Zsy5piVSo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoignorevFYobGFNJTNZtMu3Wzi7kYooX/CiwcVr/4eb/4bN20O2vpg4PHeDDPzgpQzpW3726qsrK6tb1Q3a1vbO7t79f2DB5VkklCXJDyRvQArypmgrmaa014qKY4DTrvB+Lbwu09UKpaIjp6k1I/xULCIEayN1As7njhz/Nqg3rCb9gxomTglaUCJ9qD+1Q8TksVUaMKxUp5jp9rPsdSMcDqt9TNFU0zGeEg9QwWOqfLz2b1TdGKUEEWJNCU0mqm/J3IcKzWJA9MZYz1Si14h/ud5mY6u/JyJNNNUkPmiKONIJ6h4HoVMUqL5xBBMJDO3IjLCEhNtIipCcBZfXibuefO6ad9fNFo3ZRpVOIJjOAUHLqEFd9AGFwhweIZXeLMerRfr3fqYt1ascuYQ/sD6/AEXv47h</latexit><latexit sha1_base64="1Ktd/qzKsanpGSZxO+Zsy5piVSo=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoignorevFYobGFNJTNZtMu3Wzi7kYooX/CiwcVr/4eb/4bN20O2vpg4PHeDDPzgpQzpW3726qsrK6tb1Q3a1vbO7t79f2DB5VkklCXJDyRvQArypmgrmaa014qKY4DTrvB+Lbwu09UKpaIjp6k1I/xULCIEayN1As7njhz/Nqg3rCb9gxomTglaUCJ9qD+1Q8TksVUaMKxUp5jp9rPsdSMcDqt9TNFU0zGeEg9QwWOqfLz2b1TdGKUEEWJNCU0mqm/J3IcKzWJA9MZYz1Si14h/ud5mY6u/JyJNNNUkPmiKONIJ6h4HoVMUqL5xBBMJDO3IjLCEhNtIipCcBZfXibuefO6ad9fNFo3ZRpVOIJjOAUHLqEFd9AGFwhweIZXeLMerRfr3fqYt1ascuYQ/sD6/AEXv47h</latexit>

T [n+ 1]
<latexit sha1_base64="7qsityv991ZxbGVC/ktWqp+08Yo=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSIIQklEUG9FLx4rNLaQhrLZbtqlm82yuxFK6I/w4kHFq//Hm//GTZuDtj4YeLw3w8y8SHKmjet+Oyura+sbm5Wt6vbO7t5+7eDwUaeZItQnKU9VN8Kaciaob5jhtCsVxUnEaSca3xV+54kqzVLRNhNJwwQPBYsZwcZKnXYgzr2w2q/V3YY7A1omXknqUKLVr331BinJEioM4VjrwHOlCXOsDCOcTqu9TFOJyRgPaWCpwAnVYT47d4pOrTJAcapsCYNm6u+JHCdaT5LIdibYjPSiV4j/eUFm4uswZ0JmhgoyXxRnHJkUFb+jAVOUGD6xBBPF7K2IjLDCxNiEihC8xZeXiX/RuGm4D5f15m2ZRgWO4QTOwIMraMI9tMAHAmN4hld4c6Tz4rw7H/PWFaecOYI/cD5/AFjZjnM=</latexit><latexit sha1_base64="7qsityv991ZxbGVC/ktWqp+08Yo=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSIIQklEUG9FLx4rNLaQhrLZbtqlm82yuxFK6I/w4kHFq//Hm//GTZuDtj4YeLw3w8y8SHKmjet+Oyura+sbm5Wt6vbO7t5+7eDwUaeZItQnKU9VN8Kaciaob5jhtCsVxUnEaSca3xV+54kqzVLRNhNJwwQPBYsZwcZKnXYgzr2w2q/V3YY7A1omXknqUKLVr331BinJEioM4VjrwHOlCXOsDCOcTqu9TFOJyRgPaWCpwAnVYT47d4pOrTJAcapsCYNm6u+JHCdaT5LIdibYjPSiV4j/eUFm4uswZ0JmhgoyXxRnHJkUFb+jAVOUGD6xBBPF7K2IjLDCxNiEihC8xZeXiX/RuGm4D5f15m2ZRgWO4QTOwIMraMI9tMAHAmN4hld4c6Tz4rw7H/PWFaecOYI/cD5/AFjZjnM=</latexit><latexit sha1_base64="7qsityv991ZxbGVC/ktWqp+08Yo=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSIIQklEUG9FLx4rNLaQhrLZbtqlm82yuxFK6I/w4kHFq//Hm//GTZuDtj4YeLw3w8y8SHKmjet+Oyura+sbm5Wt6vbO7t5+7eDwUaeZItQnKU9VN8Kaciaob5jhtCsVxUnEaSca3xV+54kqzVLRNhNJwwQPBYsZwcZKnXYgzr2w2q/V3YY7A1omXknqUKLVr331BinJEioM4VjrwHOlCXOsDCOcTqu9TFOJyRgPaWCpwAnVYT47d4pOrTJAcapsCYNm6u+JHCdaT5LIdibYjPSiV4j/eUFm4uswZ0JmhgoyXxRnHJkUFb+jAVOUGD6xBBPF7K2IjLDCxNiEihC8xZeXiX/RuGm4D5f15m2ZRgWO4QTOwIMraMI9tMAHAmN4hld4c6Tz4rw7H/PWFaecOYI/cD5/AFjZjnM=</latexit>

H1[n]
<latexit sha1_base64="ztp1CQAuI8bB/Ri2uHzhJB76oDQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLz1WMLaQhrLZbtqlm82yuxFK6I/w4kHFq//Hm//GTZuDtj4YeLw3w8y8SHKmjet+O5W19Y3Nrep2bWd3b/+gfnj0qNNMEeqTlKeqF2FNORPUN8xw2pOK4iTitBtN7gq/+0SVZql4MFNJwwSPBIsZwcZK3fbAC0RYG9QbbtOdA60SryQNKNEZ1L/6w5RkCRWGcKx14LnShDlWhhFOZ7V+pqnEZIJHNLBU4ITqMJ+fO0NnVhmiOFW2hEFz9fdEjhOtp0lkOxNsxnrZK8T/vCAz8XWYMyEzQwVZLIozjkyKit/RkClKDJ9agoli9lZExlhhYmxCRQje8surxL9o3jTd+8tG67ZMowoncArn4MEVtKANHfCBwASe4RXeHOm8OO/Ox6K14pQzx/AHzucPlTOOmw==</latexit><latexit sha1_base64="ztp1CQAuI8bB/Ri2uHzhJB76oDQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLz1WMLaQhrLZbtqlm82yuxFK6I/w4kHFq//Hm//GTZuDtj4YeLw3w8y8SHKmjet+O5W19Y3Nrep2bWd3b/+gfnj0qNNMEeqTlKeqF2FNORPUN8xw2pOK4iTitBtN7gq/+0SVZql4MFNJwwSPBIsZwcZK3fbAC0RYG9QbbtOdA60SryQNKNEZ1L/6w5RkCRWGcKx14LnShDlWhhFOZ7V+pqnEZIJHNLBU4ITqMJ+fO0NnVhmiOFW2hEFz9fdEjhOtp0lkOxNsxnrZK8T/vCAz8XWYMyEzQwVZLIozjkyKit/RkClKDJ9agoli9lZExlhhYmxCRQje8surxL9o3jTd+8tG67ZMowoncArn4MEVtKANHfCBwASe4RXeHOm8OO/Ox6K14pQzx/AHzucPlTOOmw==</latexit><latexit sha1_base64="ztp1CQAuI8bB/Ri2uHzhJB76oDQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLz1WMLaQhrLZbtqlm82yuxFK6I/w4kHFq//Hm//GTZuDtj4YeLw3w8y8SHKmjet+O5W19Y3Nrep2bWd3b/+gfnj0qNNMEeqTlKeqF2FNORPUN8xw2pOK4iTitBtN7gq/+0SVZql4MFNJwwSPBIsZwcZK3fbAC0RYG9QbbtOdA60SryQNKNEZ1L/6w5RkCRWGcKx14LnShDlWhhFOZ7V+pqnEZIJHNLBU4ITqMJ+fO0NnVhmiOFW2hEFz9fdEjhOtp0lkOxNsxnrZK8T/vCAz8XWYMyEzQwVZLIozjkyKit/RkClKDJ9agoli9lZExlhhYmxCRQje8surxL9o3jTd+8tG67ZMowoncArn4MEVtKANHfCBwASe4RXeHOm8OO/Ox6K14pQzx/AHzucPlTOOmw==</latexit>

H2[n]
<latexit sha1_base64="Mu+O3mVp8+pJLuuuVb/xQzG0dbw=">AAAB7XicbVBNS8NAEJ31s9avqkcvi0XwVJIiqLeilx4rGFtIQ9lsN+3SzSbsboQS+iO8eFDx6v/x5r9x0+agrQ8GHu/NMDMvTAXXxnG+0dr6xubWdmWnuru3f3BYOzp+1EmmKPNoIhLVC4lmgkvmGW4E66WKkTgUrBtO7gq/+8SU5ol8MNOUBTEZSR5xSoyVuu1B05dBdVCrOw1nDrxK3JLUoURnUPvqDxOaxUwaKojWvuukJsiJMpwKNqv2M81SQidkxHxLJYmZDvL5uTN8bpUhjhJlSxo8V39P5CTWehqHtjMmZqyXvUL8z/MzE10HOZdpZpiki0VRJrBJcPE7HnLFqBFTSwhV3N6K6ZgoQo1NqAjBXX55lXjNxk3Dub+st27LNCpwCmdwAS5cQQva0AEPKEzgGV7hDaXoBb2jj0XrGipnTuAP0OcPlrqOnA==</latexit><latexit sha1_base64="Mu+O3mVp8+pJLuuuVb/xQzG0dbw=">AAAB7XicbVBNS8NAEJ31s9avqkcvi0XwVJIiqLeilx4rGFtIQ9lsN+3SzSbsboQS+iO8eFDx6v/x5r9x0+agrQ8GHu/NMDMvTAXXxnG+0dr6xubWdmWnuru3f3BYOzp+1EmmKPNoIhLVC4lmgkvmGW4E66WKkTgUrBtO7gq/+8SU5ol8MNOUBTEZSR5xSoyVuu1B05dBdVCrOw1nDrxK3JLUoURnUPvqDxOaxUwaKojWvuukJsiJMpwKNqv2M81SQidkxHxLJYmZDvL5uTN8bpUhjhJlSxo8V39P5CTWehqHtjMmZqyXvUL8z/MzE10HOZdpZpiki0VRJrBJcPE7HnLFqBFTSwhV3N6K6ZgoQo1NqAjBXX55lXjNxk3Dub+st27LNCpwCmdwAS5cQQva0AEPKEzgGV7hDaXoBb2jj0XrGipnTuAP0OcPlrqOnA==</latexit><latexit sha1_base64="Mu+O3mVp8+pJLuuuVb/xQzG0dbw=">AAAB7XicbVBNS8NAEJ31s9avqkcvi0XwVJIiqLeilx4rGFtIQ9lsN+3SzSbsboQS+iO8eFDx6v/x5r9x0+agrQ8GHu/NMDMvTAXXxnG+0dr6xubWdmWnuru3f3BYOzp+1EmmKPNoIhLVC4lmgkvmGW4E66WKkTgUrBtO7gq/+8SU5ol8MNOUBTEZSR5xSoyVuu1B05dBdVCrOw1nDrxK3JLUoURnUPvqDxOaxUwaKojWvuukJsiJMpwKNqv2M81SQidkxHxLJYmZDvL5uTN8bpUhjhJlSxo8V39P5CTWehqHtjMmZqyXvUL8z/MzE10HOZdpZpiki0VRJrBJcPE7HnLFqBFTSwhV3N6K6ZgoQo1NqAjBXX55lXjNxk3Dub+st27LNCpwCmdwAS5cQQva0AEPKEzgGV7hDaXoBb2jj0XrGipnTuAP0OcPlrqOnA==</latexit>

H3[n]
<latexit sha1_base64="ZPVosBgRxDbf3vaOm8oyFPkWSx0=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KokK6q3opccKxhbSUDbbTbt0dxN2N0IJ/RFePKh49f9489+4aXPQ1gcDj/dmmJkXpZxp47rfzsrq2vrGZmWrur2zu7dfOzh81EmmCPVJwhPVjbCmnEnqG2Y47aaKYhFx2onGd4XfeaJKs0Q+mElKQ4GHksWMYGOlTqt/Eciw2q/V3YY7A1omXknqUKLdr331BgnJBJWGcKx14LmpCXOsDCOcTqu9TNMUkzEe0sBSiQXVYT47d4pOrTJAcaJsSYNm6u+JHAutJyKynQKbkV70CvE/L8hMfB3mTKaZoZLMF8UZRyZBxe9owBQlhk8swUQxeysiI6wwMTahIgRv8eVl4p83bhru/WW9eVumUYFjOIEz8OAKmtCCNvhAYAzP8ApvTuq8OO/Ox7x1xSlnjuAPnM8fmEGOnQ==</latexit><latexit sha1_base64="ZPVosBgRxDbf3vaOm8oyFPkWSx0=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KokK6q3opccKxhbSUDbbTbt0dxN2N0IJ/RFePKh49f9489+4aXPQ1gcDj/dmmJkXpZxp47rfzsrq2vrGZmWrur2zu7dfOzh81EmmCPVJwhPVjbCmnEnqG2Y47aaKYhFx2onGd4XfeaJKs0Q+mElKQ4GHksWMYGOlTqt/Eciw2q/V3YY7A1omXknqUKLdr331BgnJBJWGcKx14LmpCXOsDCOcTqu9TNMUkzEe0sBSiQXVYT47d4pOrTJAcaJsSYNm6u+JHAutJyKynQKbkV70CvE/L8hMfB3mTKaZoZLMF8UZRyZBxe9owBQlhk8swUQxeysiI6wwMTahIgRv8eVl4p83bhru/WW9eVumUYFjOIEz8OAKmtCCNvhAYAzP8ApvTuq8OO/Ox7x1xSlnjuAPnM8fmEGOnQ==</latexit><latexit sha1_base64="ZPVosBgRxDbf3vaOm8oyFPkWSx0=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KokK6q3opccKxhbSUDbbTbt0dxN2N0IJ/RFePKh49f9489+4aXPQ1gcDj/dmmJkXpZxp47rfzsrq2vrGZmWrur2zu7dfOzh81EmmCPVJwhPVjbCmnEnqG2Y47aaKYhFx2onGd4XfeaJKs0Q+mElKQ4GHksWMYGOlTqt/Eciw2q/V3YY7A1omXknqUKLdr331BgnJBJWGcKx14LmpCXOsDCOcTqu9TNMUkzEe0sBSiQXVYT47d4pOrTJAcaJsSYNm6u+JHAutJyKynQKbkV70CvE/L8hMfB3mTKaZoZLMF8UZRyZBxe9owBQlhk8swUQxeysiI6wwMTahIgRv8eVl4p83bhru/WW9eVumUYFjOIEz8OAKmtCCNvhAYAzP8ApvTuq8OO/Ox7x1xSlnjuAPnM8fmEGOnQ==</latexit>

note[n]
<latexit sha1_base64="pz7eq6swOaBfMbEKPim9jLrGZiA=">AAAB+XicbVBNS8NAEN34WetXqkcvwSJ4KokI6q3oxWMFYwtpKJvtpF262YTdiVpif4oXDype/Sfe/DcmbQ7a+mDg8d4MM/OCRHCNtv1tLC2vrK6tVzaqm1vbO7tmbe9Ox6li4LJYxKoTUA2CS3CRo4BOooBGgYB2MLoq/PY9KM1jeYvjBPyIDiQPOaOYSz2z1kV4xCDMZIww8aRf7Zl1u2FPYS0SpyR1UqLVM7+6/ZilEUhkgmrtOXaCfkYVciZgUu2mGhLKRnQAXk4ljUD72fT0iXWUK30rjFVeEq2p+nsio5HW4yjIOyOKQz3vFeJ/npdieO5nXCYpgmSzRWEqLIytIgerzxUwFOOcUKZ4fqvFhlRRhnlaRQjO/MuLxD1pXDTsm9N687JMo0IOyCE5Jg45I01yTVrEJYw8kGfySt6MJ+PFeDc+Zq1LRjmzT/7A+PwB3umT7w==</latexit><latexit sha1_base64="pz7eq6swOaBfMbEKPim9jLrGZiA=">AAAB+XicbVBNS8NAEN34WetXqkcvwSJ4KokI6q3oxWMFYwtpKJvtpF262YTdiVpif4oXDype/Sfe/DcmbQ7a+mDg8d4MM/OCRHCNtv1tLC2vrK6tVzaqm1vbO7tmbe9Ox6li4LJYxKoTUA2CS3CRo4BOooBGgYB2MLoq/PY9KM1jeYvjBPyIDiQPOaOYSz2z1kV4xCDMZIww8aRf7Zl1u2FPYS0SpyR1UqLVM7+6/ZilEUhkgmrtOXaCfkYVciZgUu2mGhLKRnQAXk4ljUD72fT0iXWUK30rjFVeEq2p+nsio5HW4yjIOyOKQz3vFeJ/npdieO5nXCYpgmSzRWEqLIytIgerzxUwFOOcUKZ4fqvFhlRRhnlaRQjO/MuLxD1pXDTsm9N687JMo0IOyCE5Jg45I01yTVrEJYw8kGfySt6MJ+PFeDc+Zq1LRjmzT/7A+PwB3umT7w==</latexit><latexit sha1_base64="pz7eq6swOaBfMbEKPim9jLrGZiA=">AAAB+XicbVBNS8NAEN34WetXqkcvwSJ4KokI6q3oxWMFYwtpKJvtpF262YTdiVpif4oXDype/Sfe/DcmbQ7a+mDg8d4MM/OCRHCNtv1tLC2vrK6tVzaqm1vbO7tmbe9Ox6li4LJYxKoTUA2CS3CRo4BOooBGgYB2MLoq/PY9KM1jeYvjBPyIDiQPOaOYSz2z1kV4xCDMZIww8aRf7Zl1u2FPYS0SpyR1UqLVM7+6/ZilEUhkgmrtOXaCfkYVciZgUu2mGhLKRnQAXk4ljUD72fT0iXWUK30rjFVeEq2p+nsio5HW4yjIOyOKQz3vFeJ/npdieO5nXCYpgmSzRWEqLIytIgerzxUwFOOcUKZ4fqvFhlRRhnlaRQjO/MuLxD1pXDTsm9N687JMo0IOyCE5Jg45I01yTVrEJYw8kGfySt6MJ+PFeDc+Zq1LRjmzT/7A+PwB3umT7w==</latexit>



Training	|	Forward	pass	
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Training	|	Forward	pass	
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Training	|	Epoch	performance	
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Training	|	BackProp	through	*me	
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Training	|	Update	parameters		
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Training	|	Update	parameters		
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Training	|	End	
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Training	|	Modali*es	
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te
[n
]	 ¨  TBPTT	with	128	notes	

trunca*on	
¨  Recurrent	cells	are	stateful	

¤ Hidden	state	is	maintained	ajer	
trunca*on	

¨  Adam	op*mizer		
¤ Weighted	(dT:	0.1,	T:	0.3,	P:	0.6)	
cross-entropy	loss	func*ons		



Training	|	Learning	Curves	
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Genera*on	

START	 Pr(note[1])	



Genera*on	

Pr(note[1])	START	 Pr(note[2])	



Genera*on	
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Genera*on	

Pr(note[n+1])	note[n]	

END	



Evalua*on	|	Intervals	



Evalua*on	|	Originality	



Evalua*on	|	Diversity	



Evalua*on	|	Human	VS	Machine	



Generated	corpora	
hlps://sites.google.com/view/
bachprop/	
	
hlps://www.youtube.com/
watch?v=c_gj3VV0VbY	(uneven	
numbers	from	BachProp)	



Live	interpreta*on	of	generated	scores	
AI	Quartet	[Ken	Lila	Ashan*,	Xavier	Melan,	Thomas	Simonet,	Florian	Colombo]	
Scores	arranged	for	string	quartet	by	Isabelle	Sierro	



		

Thanks	for	your	alen*on!	

NCL

Wulfram	Gerstner	 	 	Johanni	Brea	 	 	 	
	 	 	Samuel	P.	Muscinelli 	 		


