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Abstract:

In this paper, we present low-dimensional embedding methods for interbank trans-

action networks. To address one important problem: how to obtain latent representations that

well capture the structual properties of a given directed network, we propose a new network em-

bedding model, Co-Variational Autoencoder (Co-VAE). Co-VAE simultaneously learns network

embedding focusing on the links going into each node and that focusing on the links coming out

of each node, attempting to reproduce the original adjacency matrix. Thereby, we can learn the

Co-VAE network embedding model, simultaneously capturing both the latent representations of

lender patterns and those borrower patterns. Using both latent representations, we can predict

interest rates of interbank transactions.
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5. o, REBEHIZEOHEENEDLL ZEBEZ NS
728, WO RET — X TiHli 217\, ZTDVEE >
TV v FHIFHEOFHtE & 3 5.

7V R—VIERIERERE 7 v B — VIR AHBIEREL 7
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THRLIN, 195 1 FTOHWPOMEEIS. |7| HK
EVIFEROHBEYH S & 2RT.
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7—207 =2k BUFHNCEE U BETY &G
DFMNCEE LB AR T e hTE B
U FHIDBEEATHI DT 2 N IVIZEEIR I DRI, 15 0
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fAat bt % ConfigID THFLT 5. 77, RERIIZE
FIEE LT, EFNT A =XKL, RIS T A —
R HIFE, WiE OMASLED 3 EETERZ TS D3,
FNZ 1, Config ID OEERIZ v1, v2, v3ZMA B Z
L THRELT 5.

# 1: % Config ID 2R § IEFML TR & 0@ DIEME
{LBAE DA G DE.

Config IDs | IEHUbLFIE | HJ1JE DTG LRIE
Config 01 min-max linear
Config_02 softsign, linear
Config_03 softsign, sigmoid
Config_04 softsigngs sigmoid
Config_05 softsigngs relu

% Config ID T, ELUFEHET I, FOFEHT
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B9 5.
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* 2: BEIHIIICB 28 LFE Y FRKEHET )V
DERE TDEGENA 78—=/3F A —& & Kendall’s tau.

Config IDs | po |ps | FET—X MREE T — &

Config 01 0.900 | 1 | 0.182 £ 0.015 | 0.166 £ 0.015
Config_02 0.999 | 40 | 0.279 4+ 0.025 | 0.251 £ 0.024
Config_03 0.999 | 10 | 0.283 4+ 0.026 | 0.252 £ 0.024
Config_04 0.999 | 10 | 0.282 4+ 0.026 | 0.252 £ 0.024
Config_05 0.999 | 10 | 0.588 4+ 0.019 | 0.461 £ 0.027

£ 3: VU TPHEHMEICB 2B LUFE Y FEEBET IV
DEBRETORGHENA /8—/3F A — & & Kendall’s tau.

Config IDs | p. | ps | MEET—X

Config 01 0.900 | 80 | 0.278 £ 0.025
Config_02 0.900 | 80 | 0.278 £+ 0.029
Config_03 0.990 | 80 | 0.299 + 0.027
Config_04 0.990 | 80 | 0.347 £+ 0.034
Config_05 0.990 | 80 | 0.335 4+ 0.034

F 4 ) PHFEMIZB TR EHET IV TCORM
NAIIN—=INT A —& ¥ Kendall’s tau.
Models Pa | Pp | BGET—ZX TANT—X&
SUFEH | 09 | 80 | 0.312 £ 0.045 | 0.335 4+ 0.034
fEoFEH | 09 | 80 | 0.327 £ 0.039 | 0.342 &+ 0.059
CiliEF=4=| 0.99 | 80 | 0.335 4+ 0.034 | 0.375 + 0.026
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FAaG Y (v3) DRSSk % Config 05 DFETIT.
ZOMREBLUFEVFEHETVOAK 5 ITRT.
JEERN 5 A — ZGIRIE (v2) BERETH - 72, BRI %
ERT 5 L THIEBKRIZPPETLTVWSE DD,
RX 2N U720 fe L 2R 2 DD FETH 5.

BRBIZ, BoNEERBEEAVZIGHE LT, =a—
Ity N7 =22 KB EEE TV EAWZERH T
DFEBREITS. Tk, AN, e, KOO 3 ET
MkEns., Ay b7 —28DIAARIZ L ->THES



% b
Kendall’s tau.

SIG-FIN-024

V2o FRIFHE T D &R RIIFZRIEICNT 2E LU FED FRKEHETIVOBRBENA N—NF A =2

Config IDs Pa | P8 | Py MREE T — & TANTF—2X
Config 05_v1 | 0.999 | 40 - 0.290 £ 0.028 | 0.265 &+ 0.032
Config 05_v2 | 0.999 | 20 | 1000 | 0.325 + 0.042 | 0.345 + 0.025
Config 05.v3 | 0.990 | 10 | 100 | 0.296 + 0.045 | 0.322 + 0.024
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