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Time series imputation
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Time series imputation
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METHODOLOGY

PoGeVon (Position-awareGraph Enhanced Variational Autoencoders)
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Figure 3: The model architecture of the proposed PoGeVon.
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METHODOLOGY
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Multi-Task Learning Framework

B EMERMIAEDHNTS imputation 2R A ZEFF Mz, BNERTTREA (1) .
(1)

max[I(A, X;z) — Bl(z; Gr.rsnt)]

IABEER, GUAR-t+ARINTSEHEE SN E O NEEER AR, BANBHERT .

HAZHBRIAE,
BIART BN EBEHFEAF I UBIEERTERNENEENEE.
MRA 1(AX2) NRRTVAERNEBLES, @A (2) .
(A X:2) =I(A;2) +1(X;2) —I(A; X; 2) (2)

BAlR, SAMXMBEIRIZE, &i1FE (3)

b

=]
700N

il

REESNET AN E B2 DR
(3)

I(AX;2) =H(A,X) —H(A X|z)
= H(A) + H(X) — H(A|z) - H(X|z) = I(A;2) + I(X; 2)



METHODOLOGY

2z ERPIR, TANM DR A

(1) HHEBH =AM R, AT RO i E T 2 B 8] I A E B9 2R E (Eq. (3));

()8, AEEFFRNAT, TRFEMESMETSMEERIKANGIRED), EXMERLT, TREFEHEATE
WA < [8) o] BE 7 AE A B 1858 AUV (EQ.(4))

BN TRRME T MM REBNLER, JUESRITHTZEI SRSEIESREDN NTS RiDss- FEESR.

[(A; X;z) = [(A;2) — [(A; 2| X) =1(X;2) — [(X; 2| A)  (4)

X F4RAas, Eq.(5)FRMA, BFRTBIBADEE )N E R HBESESE BT S HHEE S (RIEq.(5)AIVAE
MU R EA 28 A91E B £ (RIEQ.(5)BICVAEER D).

tF s, RATBRE—M=MEINTTZE, FEEAN)EEEF(EAN)T ST XD 3IEAK
It B9 5% A (RIEQ.(5)AICVAERB D)

2-I(A,X;2) = I(A;2) + [(X;2) + [(X; 2| A) + I(A; 2|1 X)  (5)

.

VAE Conditional VAE



METHODOLOGY

Encoder
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Decoder
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Decoder
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Decoder
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Experiment:
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Dataset # of # of average # of | time length
entity nodes edges

COVID-19 50 a0 1344.75 346

AQ36 36 36 341.57 8729

PeMS-BA 1632 64 675.45 25920

PeMS-LA 2383 64 1095.54 25920

PeMS-SD 674 64 1295.11 25920
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Experiment:

COVID-19 AQ36
Models MAE MSE MRE MAE MSE MEE
Mean | 3.081+0.000 10707 £+0.000 0.284 +0.000 | 62299 £0.000 6525709+ 0.000 0.835 = 0.000
MF | 0276+0026  0.165+0.025 0026+0002 | 39582 +0.189 4545596+ 61411  0.531 + 0.002
MICE | 0077+0.005 0013 +0002 0007 +0.000 | 38389 +0.268 4314435+ 20617  0.521 = 0.003
BRITS | 0.386+0.006  0.293+0.009 0036 +0.001 | 23393 +0.802 1276226 + 102.916  0.314 £ 0.011
rGAIN | 0579+ 0069 0571 +0.106 0055 +0.006 | 25032 +1.426 1358134+ 152361 0335+ 0.019
SAITS | 0.466+0.010 0366 £0.019 0.043 +0.001 | 51097 £0.625 5026475 +75.120  0.685 + 0.008
TimesNet | 0.028+0.002 0002 +0.000 0.003+0.000 | 40700 +0.278  3383.554 £+49.499  0.545 + 0.004
GRIN | 0319+0.038  0.165+0040 0029+0.004 | 29420 +0.231 2050726 + 56.028  0.394 + 0.003
NET® | 0547 +0.004  0.682+0006 0.051+0.000 | 34755 +0.497 2473718 = 37.461  0.466 = 0.007
POGEVON | 0.007 +0.001  0.000 £0.000 0.001+0.000 | 19.494 + 1.101  1213.474 + 125529 0.261 + 0.015
PeMS-BA PeMS-LA PeMS-SD
Models MAE MSE MEE MAE MSE MRE | MAE MSE MERE
Mean | 192047 £0.000 47504159+ 0.000 0474 +0.000 | 2166810000 62664657+ 0.000 0406 +0.000 | 208.192+0000 55780.002+ 0.000  0.529 +0.000
MF | 57.265+1.148 8091407 +185.123 0.141+0.003 | 77.339+0.699 15202678 + 156.348  0.145+0.001 | 45811 +0318 6044345+ 72976  0.117 + 0.001
MICE | 50.861+0.765 6724148+ 109.829 0126 +0.002 | 64018 +1015 10822355+ 405410 0.120 +0.002 | 38978+ 103 4771186+ 92.335  0.100 + 0.003
BRITS | 30.274+0095 2942411+ 16511 0.075+0.000 | 36.921+0.133 3681.595 + 21.635 0.069+0.000 | 21.232+0.059 1563.234 + 28.300  0.054 + 0.000
rGAIN | 38.862+0752 3422914+ 61281 0.096+0.002 | 49.611+1.083 5533964 £ 234335  0.093+0.002 | 33.212+1475 2341466+ 98314  0.085 + 0.004
SAITS | 46567 +0.530 5412574 + 161.132  0.115+0.001 | 61.896+0.892  10998.854 + 204345 0.116+0.002 | 34117+0.886 4101397 + 152.141  0.087 + 0.002
TimesNet | 25859 £ 0.115 1676.843 + 16.144  0.064 +0.000 | 27.452 +0.114 2058.227 £ 6.213 0052 +0.000 | 21.583 + 0.085 1284300 + 21.839  0.055 + 0.000
GRIN | 30.057 + 1.073 1922072+ 74327 0074 +0.003 | 47.835+2.059 4561512+ 298.533 0.090+0.004 | 41.001+1.543 3000012 + 201.018  0.105 + 0.004
NET? | 35671+ 0.111 2735574+ 6138  0.009 +0.000 | 37.652+0.113 3416784 + 6765 0.071+0.000 | 34111+0.184 2487581+ 9.798  0.087 + 0.000
POGEVON | 22.194+0.046 1248681+ 4.297 0.055+0.000 | 23.905+0.245 1714962+ 31035 0.045+0.000 | 18990 +£0.112  951.559+ 8.261 0.M48 = 0.000
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Experiment:
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