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Aspect: 1 2 3 

Combination
t

<latexit sha1_base64="M69tGcAA1lnLp4kQyPp/YHFHxGE="></latexit>

t
<latexit sha1_base64="M69tGcAA1lnLp4kQyPp/YHFHxGE="></latexit>

t
<latexit sha1_base64="M69tGcAA1lnLp4kQyPp/YHFHxGE="></latexit>

t
<latexit sha1_base64="M69tGcAA1lnLp4kQyPp/YHFHxGE="></latexit>s5

<latexit sha1_base64="YweS8W4NC0xFms7bbpVy6f7HbvM="></latexit>

s6
<latexit sha1_base64="vHx3lLcKn8UlRDCIV9ORuhPfa3Q="></latexit>

s7
<latexit sha1_base64="2OrzsyvguLpA/17qAoFj1En7J9c="></latexit>

s8
<latexit sha1_base64="OwcdDwA3/F8Ik4yjKNsRY5nafU0="></latexit>

s4
<latexit sha1_base64="M4y7biho4niPeNyajpznWChytVc="></latexit>

s3
<latexit sha1_base64="1t5Mw9HR0OYyEFnXlON+/PtWHJ0="></latexit>

s2
<latexit sha1_base64="kLSYXURe7aBSplUTN/mVY2Wbe7M="></latexit>

s1
<latexit sha1_base64="AjHHJVn9YlhaGrA/LlrwMhDQRlM="></latexit>

s1
<latexit sha1_base64="AjHHJVn9YlhaGrA/LlrwMhDQRlM="></latexit>

s2
<latexit sha1_base64="kLSYXURe7aBSplUTN/mVY2Wbe7M="></latexit>

s3
<latexit sha1_base64="1t5Mw9HR0OYyEFnXlON+/PtWHJ0="></latexit>

s4
<latexit sha1_base64="M4y7biho4niPeNyajpznWChytVc="></latexit>

s5
<latexit sha1_base64="YweS8W4NC0xFms7bbpVy6f7HbvM="></latexit>

s6
<latexit sha1_base64="vHx3lLcKn8UlRDCIV9ORuhPfa3Q="></latexit>

s7
<latexit sha1_base64="2OrzsyvguLpA/17qAoFj1En7J9c="></latexit>

s8
<latexit sha1_base64="OwcdDwA3/F8Ik4yjKNsRY5nafU0="></latexit>

t
<latexit sha1_base64="M69tGcAA1lnLp4kQyPp/YHFHxGE="></latexit>

s1
<latexit sha1_base64="AjHHJVn9YlhaGrA/LlrwMhDQRlM="></latexit>

s2
<latexit sha1_base64="kLSYXURe7aBSplUTN/mVY2Wbe7M="></latexit>

s3
<latexit sha1_base64="1t5Mw9HR0OYyEFnXlON+/PtWHJ0="></latexit>

s4
<latexit sha1_base64="M4y7biho4niPeNyajpznWChytVc="></latexit>

s5
<latexit sha1_base64="YweS8W4NC0xFms7bbpVy6f7HbvM="></latexit>

s6
<latexit sha1_base64="vHx3lLcKn8UlRDCIV9ORuhPfa3Q="></latexit>

s7
<latexit sha1_base64="2OrzsyvguLpA/17qAoFj1En7J9c="></latexit>

s8
<latexit sha1_base64="OwcdDwA3/F8Ik4yjKNsRY5nafU0="></latexit>

s9
<latexit sha1_base64="gdWigbEUElDHv7x1SaSJ6UqT7Ug="></latexit>

s10
<latexit sha1_base64="fk4/Zn/fjVnGjytfkHtR8HOyayw="></latexit>

s11
<latexit sha1_base64="rG91kBxw3A9rvLin53J9TaEckVA="></latexit>

s12
<latexit sha1_base64="4gfR/lDg1lr8zN85a0dZrDw9Qis="></latexit>

Meta 
relation 1

Meta 
relation 2

Feed back for next iteration 

(a) Content Transformation (b) Intra Aggregation (c) Inter Aggregation A Toy Example of HIN

A
ttention

A
ttention
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ct,k =
�(W�(t),k · xt)

k�(W�(t),k · xt)k2
<latexit sha1_base64="LpNnekMd3+PUa0MDqIE61tlBFQE="></latexit>

Type-specific Transformation 

t
<latexit sha1_base64="M69tGcAA1lnLp4kQyPp/YHFHxGE="></latexit>

s5
<latexit sha1_base64="YweS8W4NC0xFms7bbpVy6f7HbvM="></latexit>

s6
<latexit sha1_base64="vHx3lLcKn8UlRDCIV9ORuhPfa3Q="></latexit>

s7
<latexit sha1_base64="2OrzsyvguLpA/17qAoFj1En7J9c="></latexit>

s8
<latexit sha1_base64="OwcdDwA3/F8Ik4yjKNsRY5nafU0="></latexit>

s4
<latexit sha1_base64="M4y7biho4niPeNyajpznWChytVc="></latexit>

s3
<latexit sha1_base64="1t5Mw9HR0OYyEFnXlON+/PtWHJ0="></latexit>

s2
<latexit sha1_base64="kLSYXURe7aBSplUTN/mVY2Wbe7M="></latexit>

s1
<latexit sha1_base64="AjHHJVn9YlhaGrA/LlrwMhDQRlM="></latexit>

t
<latexit sha1_base64="M69tGcAA1lnLp4kQyPp/YHFHxGE="></latexit>

s1
<latexit sha1_base64="AjHHJVn9YlhaGrA/LlrwMhDQRlM="></latexit>

s2
<latexit sha1_base64="kLSYXURe7aBSplUTN/mVY2Wbe7M="></latexit>

s3
<latexit sha1_base64="1t5Mw9HR0OYyEFnXlON+/PtWHJ0="></latexit>

s4
<latexit sha1_base64="M4y7biho4niPeNyajpznWChytVc="></latexit>

s5
<latexit sha1_base64="YweS8W4NC0xFms7bbpVy6f7HbvM="></latexit>

s6
<latexit sha1_base64="vHx3lLcKn8UlRDCIV9ORuhPfa3Q="></latexit>

s7
<latexit sha1_base64="2OrzsyvguLpA/17qAoFj1En7J9c="></latexit>

s8
<latexit sha1_base64="OwcdDwA3/F8Ik4yjKNsRY5nafU0="></latexit>

s9
<latexit sha1_base64="gdWigbEUElDHv7x1SaSJ6UqT7Ug="></latexit>

s10
<latexit sha1_base64="fk4/Zn/fjVnGjytfkHtR8HOyayw="></latexit>

s11
<latexit sha1_base64="rG91kBxw3A9rvLin53J9TaEckVA="></latexit>

s12
<latexit sha1_base64="4gfR/lDg1lr8zN85a0dZrDw9Qis="></latexit>

(a) Content Transformation A Toy Example of HIN

s4
<latexit sha1_base64="M4y7biho4niPeNyajpznWChytVc="></latexit>

s4
<latexit sha1_base64="M4y7biho4niPeNyajpznWChytVc="></latexit>

Aspect: 1 2 3 
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t
<latexit sha1_base64="M69tGcAA1lnLp4kQyPp/YHFHxGE="></latexit>

t
<latexit sha1_base64="M69tGcAA1lnLp4kQyPp/YHFHxGE="></latexit>

t
<latexit sha1_base64="M69tGcAA1lnLp4kQyPp/YHFHxGE="></latexit>

s5
<latexit sha1_base64="YweS8W4NC0xFms7bbpVy6f7HbvM="></latexit>

s6
<latexit sha1_base64="vHx3lLcKn8UlRDCIV9ORuhPfa3Q="></latexit>

s7
<latexit sha1_base64="2OrzsyvguLpA/17qAoFj1En7J9c="></latexit>

s8
<latexit sha1_base64="OwcdDwA3/F8Ik4yjKNsRY5nafU0="></latexit>

s4
<latexit sha1_base64="M4y7biho4niPeNyajpznWChytVc="></latexit>

s3
<latexit sha1_base64="1t5Mw9HR0OYyEFnXlON+/PtWHJ0="></latexit>

s2
<latexit sha1_base64="kLSYXURe7aBSplUTN/mVY2Wbe7M="></latexit>

s1
<latexit sha1_base64="AjHHJVn9YlhaGrA/LlrwMhDQRlM="></latexit>

s1
<latexit sha1_base64="AjHHJVn9YlhaGrA/LlrwMhDQRlM="></latexit>

s2
<latexit sha1_base64="kLSYXURe7aBSplUTN/mVY2Wbe7M="></latexit>

s3
<latexit sha1_base64="1t5Mw9HR0OYyEFnXlON+/PtWHJ0="></latexit>

s4
<latexit sha1_base64="M4y7biho4niPeNyajpznWChytVc="></latexit>

s5
<latexit sha1_base64="YweS8W4NC0xFms7bbpVy6f7HbvM="></latexit>

s6
<latexit sha1_base64="vHx3lLcKn8UlRDCIV9ORuhPfa3Q="></latexit>

s7
<latexit sha1_base64="2OrzsyvguLpA/17qAoFj1En7J9c="></latexit>

s8
<latexit sha1_base64="OwcdDwA3/F8Ik4yjKNsRY5nafU0="></latexit>

Meta 
relation 1

Meta 
relation 2

(b) Intra Aggregation 

A
ttention

A
ttention

n ����
$���k�%�
ekt,s = ReLU(↵T

 (e) · [z
(i�1)
t,k k cs,k]),

<latexit sha1_base64="lJJgEikzeytcn+Y7NLFi4gpTk/A="></latexit>

e (e)t,s =
KX

k=1

r(i�1)
 (e),k · ekt,s ,

<latexit sha1_base64="caF5zcVYH9z3gk2OIsc25wbRlow="></latexit>

n �����!&�

z (e)t,k = �(
X

s2N (e)

↵ (e)t,s · cs,k).
<latexit sha1_base64="u+NJTYLsgYk7Z5T6/TKJ9rvdWMc="></latexit>

↵ (e)t,s =

exp(e (e)t,s )

P
s02N (e)

exp(e (e)t,s0 )

,

<latexit sha1_base64="dmR25uf32A3OUN/zva1yfAicxNg="></latexit>

r(0) (e),k = 1/K
<latexit sha1_base64="ZnaLBE4RXT3kvEE3UNb0Qux54Zo="></latexit>
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Aspect: 1 2 3 

Combination
t

<latexit sha1_base64="M69tGcAA1lnLp4kQyPp/YHFHxGE="></latexit>

t
<latexit sha1_base64="M69tGcAA1lnLp4kQyPp/YHFHxGE="></latexit>

t
<latexit sha1_base64="M69tGcAA1lnLp4kQyPp/YHFHxGE="></latexit>

s1
<latexit sha1_base64="AjHHJVn9YlhaGrA/LlrwMhDQRlM="></latexit>

s2
<latexit sha1_base64="kLSYXURe7aBSplUTN/mVY2Wbe7M="></latexit>

s3
<latexit sha1_base64="1t5Mw9HR0OYyEFnXlON+/PtWHJ0="></latexit>

s4
<latexit sha1_base64="M4y7biho4niPeNyajpznWChytVc="></latexit>

s5
<latexit sha1_base64="YweS8W4NC0xFms7bbpVy6f7HbvM="></latexit>

s6
<latexit sha1_base64="vHx3lLcKn8UlRDCIV9ORuhPfa3Q="></latexit>

s7
<latexit sha1_base64="2OrzsyvguLpA/17qAoFj1En7J9c="></latexit>

s8
<latexit sha1_base64="OwcdDwA3/F8Ik4yjKNsRY5nafU0="></latexit>

(c) Inter Aggregation 

A
ttention

A
ttention

n ����
�k� �

r̂(i) (e),k = qT (e) · tanh(Wz (e)t,k ),
<latexit sha1_base64="xU7OtNBzCMwaEd/rizAbN8kO+tQ="></latexit>

r(i) (e),k =

exp(r̂(i) (e),k)
PK

k0=1 exp(r̂
(i)
 (e),k0)

,

<latexit sha1_base64="3cLniWDcmnRaS7aPEPzFVTsLr9Q="></latexit>

n ��!���"�

z(i)t,k =
ct,k +

P
 (e)2 t

r(i) (e),kWz (e)t,k

kct,k +
P
 (e)2 t

r(i) (e),kWz (e)t,k k2
,

<latexit sha1_base64="zeZ2pBd2hd6PBC0uHIFIEtVQlBs="></latexit>

Feed back for next iteration 
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