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RL simulated [h]
14.69

1.67

6.13

0.93

0.59

BLTWADIZRIIS

[FXTEEICRBATETCNSEEZD
BADSMHIEGEN, FfEHIRGEZEE
TL%

EHEEE [h/B)

&38 vs RLEEE T L (period1: pre-COVID)

=

. R

BN RL simulation

H (home)

S (shop/dine) W (commute/work) W2 (business)

other)
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MDCEV vs RL

mADETILIGEBIRFHME S DBEIREZH T
MDCEV; BAfFER = E Yk b RFHHAKRIE
FHTETILARLGS-O ., BEELEXTELRVD, NSA—20OFE L FE0H
MEEDEDOBER ( p_k, a k) E—HT S
MDCEV RL

param estimate std_err t_value

psi_S -0.7392 0.0506 -14.62

psi_W 0.0295 0.0465 0.63

psi_W2 -1.7580  0.0701 -25.09

psi_O -1.9597 0.0758 -25.86
log_gamma_S 1.1533 0.0736 15.67
log_gamma_W 2.2314 0.0722 30.91
log_gamma_W2 1.8356 0.1202 15:27
log_gamma_O 1.3246 0.1281 10.34

param estimate std_err t_value

alpha_S -0.2119  0.0102 -20.79
alpha_W -0.0341 0.0062 -5.49
alpha_W2 -0.3249 0.0141 -22.97
alpha_O -0.4137 0.0182 -22.79
delta_stay 3.6363 0.0251 145.12
delta_morn 2.3296 0.0608 38.35
delta_eve 2.3148 0.0592 39.08

0]
1
2
3
4
%
6
7




QR

RPN LD i (B2 7 —

Z)

RICWDEFE X0 T RH &R (ERTEGELKDLELSTHDL) TREIRRERGO>TNNS

[ ]
o =, BIFRITEILL:

o  ORFEHIENSERLEEEALSAUY—ERDERIZEY . RETOHENFOLIDEDS

e Business(E) . a0 BRFHIER~BEDORIINTTERBLTWNARIENHLNEN BED
MIZIETTDKEIZEFTLTLND

o EBULVWIESHRB0NEEEMLT

o BEEREAFH-TOVNTAR > THEBRIAER 1= 7

Phase1

a0FAT
ST 6532
observed 14.23
H(home)
observed 1.65
S(shop/dine)
observed 6.61
W(commute/work)
observed 0.59

O(other)

Phase2
a0FRHER

2299

14.77

1.84

6.54

0.44

Phase3
anF#g%

1394

15.49

1.77

5.56

0.77

Phase4
a0 &M

1581

15.45

2.19

4.73

0.63
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RLET )LD /NTA—H LA

o I0OF3RFHIE WorkDafEIZTHA>TLVS

o 2I0FHAFHIER.3.IOFRIZEVWT. EDRRMUENTHA-OTNNSIENDHIDS
o OAFZERITTEHEIHIER. SABMNFEOTLNV=ELERD

o 4 0T EMOFERFRALHOERICET AEIAIOF FiIELLLERBETHASTILNS
o OOFERTIE—RTI—VDOERIZEYSHETEADEEHNTA-ENRS

o /\TA—ATRTEShoppingDafElFPLAKELALE-TLVS

param estimate

param estimate std_err

param estimate std_err t_value param estimate std_err
alpha_S -0.2225 0.0097 -22.91 alpha_S -0.2339 0.0102 alpha_S -0.1874
alpha_ W  -0.0580  0.0061 -9.47
alpha_W2 -0.5551 0.0237 -23.42
alpha_O -0.5360 0.0227 -23.57
delta_stay 3.5142 0.0251 140.11
delta_morn 2.3911 0.0611 39.12

delta_eve 2.0468 0.0593 34.52

alpha_S -0.2119  0.0102
alpha_W -0.0341 0.0062
alpha_W2 -0.3249 0.0141
alpha_O -0.4137  0.0182
delta_stay 3.6363 0.0251
delta_morn 2.3296  0.0608
delta_eve 2.3148 0.0592

alpha W  -0.0825 0.0066 alpha W -0.0906
alpha_W2  -0.5482 0.0238 alpha_W2  -0.3376
alpha_O  -0.4069  0.0167 alpha_O  -0.4351
delta_stay 3.5265 0.0257 delta_stay 3.5514
delta_morn 2.2846 0.0630 delta_morn 2.0919

delta_eve 2.1253 0.0618 delta_eve 2.1750

std_err
0.0089
0.0067
0.0137
0.0179
0.0240
0.0598
0.0592

EMSJEIZPhase 1,2,3,4
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25 — X LRLT —HZ DA

NI

EARMICEDHID TR OVWTELHERE S

ADETORFHDT ROV T HEEZ0SHiEEEKRRELAERAH 1=
ADETORPADT—RIZDOVT WiEE) - EF20.5hiZEE<RELHERIZH 1=
SELVI W2EFFLOZEDMITONTIEEBH THIMEE TTFAITETL:

observed [h] RL simulated [h] observed [h] RL simulated [h]
14.77 15.25
1.84 1.83

H (home) 14.23 14.69 H (home)

S (shop/dine) 1.65 1.67 S (shop/dine)
W (commute/work) 6.61 6.13 W (commute/work) 6.54 6.10
W2 (business) 0.92 0.93 W2 (business) 0.42 0.38
)

O (other) 0.59 0.59 O (other 0.44 0.44

observed [h] RL simulated [h]
15.49 15.88

observed [h] RL simulated [h]
15.45 15.84

219 2.26 EE AE . ET.ATDIE

H (home
S (shop/dine

H (home

)
)
) 1174/ 1.78 S (shop/dine)
W (commute/work) 5.56 5.19 W (commute/work) 473 4.99 (: E%,ﬁﬂ 0)1 2 3 4
K 1“9~
) )
) )

W2 (business
O (other

0.99 1.00
0.63 0.60

0.43 0.41 W2 (business
0.74 0.74 O (other







MDCEV-ETF /L Dforecast

Bhat (2008) M Forecasting Algorithm GREHIGRIBEL 7)) ZREL . BUAITIHELERT S

2o =11 ;5] | 2w - (11 s o] - -1

&8l vs MDCEV vs RL #EE 7l (period1: pre-COVID)

MDCEV pred (obs active set) [h]

-0.000 -14.2

2 . 5 . R
MDCEVETILTIE. WGEE). {£3F) |
< RELHERLHD :
RLETILDAMS, W2, 0D EENRFE ;
FLYEREICRIELRIENTETNS “

ey
iy

d
N
1

iy
o
1

T [h/B]
o o
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Day-to Day Dynamics

History_window-1BH Q& FHDREZICITo-AMoDFBBKLEEICAND
Ui(i — j) = |baseline| + 6. - recency,(a(j)) ot e

T (h/B]

history (recency) feature shape: (1500, 5)
recency mean per activity: [1.11 3.31 2.32 4.26 4.3 ]

#38 vs RLEEE 7L (period1: pre-COVID)

param estimate std_err t_value
14 4 - R
aIpha_S -0.1449 0.0109 -13.27 RL simulation
12 4
alpha_W 0.0065 0.0068 0.96
alpha W2  -0.2210 0.0156  -14.13 @ 0]
alpha_O  -0.3076 0.0194  -15.89 &E: 81
delta_stay 36110 0.0251 14414 ﬁ 6
delta_morn 2.3335 0.0606 38.52 4
delta_eve 2.3115 0.0592 39.04 2
theta_recency  -0.0387 0.0028 -13.84 0 . -
H (home) S (shop ‘dine) W (commute/work) W2 (business) O (other)

Orec < 0:20DT, BEEOLHEVEBITIFRLEFNIKMERLNHEEEZD
recéhéfé]\h?":?’i?ﬁ‘\NG)E%F'aE]I:’JL\’CJ:L)Eﬁl:ﬁi?é:aﬁf—eg—a\f:



[EENTEEE T & ODay-to Day Recency® & A

,EEJJ EDEBDINGA—EDBAZITN, FEBCEICEVWERS
—rZEICHANELGLDTNEDELZSMAEBEHRCET—A—ADERAE
0)41(&!-'%1’)’@7‘—4“'EE%/,\'l*énJrﬁ

param estimate std_err t_value

0 alpha_S -0.1269  0.0192 -6.61
1 alpha_W -0.0118 0.0121 -0.97 :E7_:)|/0)/ \VU EA[iE _Ml,b'r')i")
2 alpha_W2 -0.0618  0.0262 -2.36 I.:_J F L—CL\EL\ (tlz%ru\ﬂ:)
4 2lpha=0 oot ios> 282 &8 vs RLEEE T (period1: pre-COVID)
4 delta_stay 3.5902 0.0251 142.85 i —
5 delta_morn 23178 0.0605  38.31 12 ] T
6 delta_eve 2.2871 0.0592 38.65 @]
7 theta_rec_H (home)  -0.0246  0.0081  -3.03 E ]
8 theta_rec_S (shop/dine) -0.0401 0.0055 -7.34 i j
9 theta_rec_W (commute/work) -0.0233 0.0035 -6.64 21
10 theta_rec_W2 (business)  -0.0833  0.0073 -11.46 i S Bhosyiing] Wicommiltojwory Wo'buEess) ~ -0'Bifed
" theta_rec_O (other) -0.0770 0.0094 -8.16
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LLM®DF

Gemini Z %I

o HFEYpdfDEFEHAAILFIETIEELEIR

o THXRAMDARYLIAZE>THADEREERMIZ, GEBTZEDITTHEFRLTEH
2NoY =

o I—FE{EKRDAEREZRBDI—FDIRETZLTHLDT-
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Phase2

init nll: 10890.555931534715

final nil: 8507.33267208852 SEENRIDIEBERIEC D (period2: COVID restrictions just lifted) 5 %5 D EEHERLLL (period2)
1.0 1 5
param estimate std_err t_value 14 ;'((Shhzt%me]
psi_S -0.6443 0.0497 -12.97 12 08 1 W (commute/work)
— B W2 (business)
psi_W 0.0678 0.0464 1.46 @ 10 + BB == 0 (other)
< n '
psi_W2  -2.3397 0.0891 -26.27 = 8- =
: & # 04
psi_O -2.1295 0.0813 -26.20 ﬁ 6 5
log_gamma_S 1.1581 0.0721 16.05 T 4- 02
log_gamma_W 2.1685 0.0710 30.55 24
0- 0.0 -
log_gamma_W2 fadse Ulels & H (home) S (shop/din&)(commute/woWP (business) O (other) 0 5 10 15 20
log_gamma_O 1.1338 0.1355 8.37 hour
RI
i . &8l vs RL #EE 7 ) (period2: COVID restrictions just lifted
init nll: 55525.60797897643 - A (P J )
final nll: 13148.424309336024 -
14 1 B RL simulation
param estimate std_err t_value 12
alpha_S  -0.2225 0.0097 -22.91 [ERTE LG ] e B
alpha W  -0.0580  0.0061 047 =g Hihome) bl e
& S (shop/dine 1.84 1.83
alpha W2  -0.5551 00237 -23.42 [ (Shiokidine)
ey 64 W (commute/work) 6.54 6.10
alpha_O -0.5360 0.0227 -23.57 N W2 (business) 0.42 0.38
delta_stay 3.5142 0.0251 140.11 0 (other) 0.44 0.44
delta_morn 2.3911 0.0611 39.12 27
delta_eve 2.0468 0.0593 34.52 0-

H (home) S (shop/dine) W (commute/work) W2 (business) O (other)




Phase3s

init nll: 9935.593574231236
final nll: 8166.035244104343

param

psi_S

psi_W

psi_W2

psi_O
log_gamma_S
log_gamma_W
log_gamma_W2

log_gamma_O

estimate
-0.4367
-0.2779
-2.2657
-1.5168
0.8527
2:5337,
1.3659
1.0053

init nll: 51601.79834846211
final nll: 12502.848997724122

param
alpha_S
alpha_W
alpha_W2
alpha_O

delta_stay

delta_morn

delta_eve

estimate

-0.2339
-0.0825
-0.5482
-0.4069
3.56265
2.2846
2.1253

std_err
0.0497
0.0480
0.0897
0.0665
0.0680
0.0842
0.1500
0.1045

std_err
0.0102
0.0066
0.0238
0.0167
0.0257
0.0630
0.0618

t_value

-8.78
-5.79
=25.27.
-22.82
12.54
30.09
9.10
9.62

t_value
-22.85
-12.46
-23.03
-24.29
137.35
36.25
34.41

i3 (h/B)

FigF5HE (h/B)

SEENRI DB S (period3: post-COVID winter)

BFZIB DEEEM L (period3)

1.0
15.0 H (home)
- S (shop/dine)
12.5 A 0.8 1 W (commute/work)
W2 (business)
4 O (other)
10.0 2 0.6 -
B
7.5
*® 0.4 A
501
251 0.2
00~ 0.0
H (home) S (shop/din¥)(commute/woW (business) O (other) 0 5 10 15 20
hour
#38 vs RLEEE 7L (period3: post-COVID winter)
167 i -
14 B RL simulation
12 observed [h] RL simulated [h]
10 H (home) 15.49 15.88
8 S (shop/dine) 1577, 1.78
64 W (commute/work) 5.56 5.19
4 W2 (business) 0.43 0.41
5 O (other) 0.74 0.74
H (home) S (shop/dine) W (commute/work) W2 (bulsiness) O (other)




Phase4

init nll: 10823.3149929502
final nll: 9115.559942920154 SEENRI DI I9EFEECS (period4: post-COVID autumn) BB DSEEEMLL (period4)

param estimate std_err t_value 15.0

H (home)
mam S (shop/dine)

psi_S -0.3567 0.0472 -7.55 125 1 0.8 B W (commute/work)
psi_W -0.4403 0.0471 -9.34 o B W2 (business)
) = 100 06 - BN O (other)
psi_W2 -1.5730 0.0653 -24.10 = n .
psi_O -1.7439 0.0697 -25.04 E 75+ E o]
log_gamma_S 1.0076 0.0655 15.39 ﬁ 50 -
log_gamma_W 2.5348 0.0844 30.05 254 0.2 A
log_gamma_W2 1.6116 0.1093 14.75 )
0.0 - 0.0 -
log_gamma_O 11814 0.1119 10.56 H (home) S (shop/di¥)(commute/woVKR (business) O (other) 0 5 10 15 20
hour
RL
init nll: 55525.60797897643 8l vs RL #EE 5 )L (period4: post-COVID autumn)
final nll: 14071.805016517683 16 — ]
14 B RL simulation
param estimate std_err t_value
12 4
alpha_S -0.1874 0.0089 -21.09 @ 10 4 observed [h] RL simulated [h]
alpha_W -0.0906 0.0067 -13.59 ;: o H (home) 15.45 15.84
E o
alpha_W2 -0.3376 0.0137 -24.62 ﬁ 64 S (shop/dine) 2.19 2.26
alpha_O -0.4351 0.0179 -24.24 2l W (commute/work) 4.73 4.29
delta_stay ~ 3.5514 0.0240  148.00 5] W2 bysiness) 220 100
delta_morn 20919 00598  34.99 ol — — O (athen) 063 060

H (home) S (shop/dine) W (commute/work) W2 (business) O (other)
delta_eve 2.1750 0.0592 36.76 55




REHA I o0 il

985 (h/B)

i85 (h/B)

&8l vs RLEEE 7L (period2: COVID restrictions just lifted)

88 vs RLEEE T )L (period1: pre-COVID) e
] I+
B RL simulation 14 1 BN RL simulation
12 4
@ 104
=
= 8
g
BT
44
24
0- T T
H (home) S (shop/dine) W /work) W2 (busi O (other) H (home) S (shop/dine) W 'work) W2 (busi O (other)
8l vs RL #EE 7L (period3: post-COVID winter) Rl vs RL#EEE )L (period4: post-COVID autumn)
- 161 -
BN RL simulation 14 4 BN RL simulation
12 4
D 10
=
= 4
& 8
44
24

H (home) S (shop/dine) W /work) W2 (busi O (other) H (home) S (shop/dine) W 'work) W2 (busi: O (other)




MDCEV forecastiZ331FARLE D LH#L (Phase2,3,4)

I
#3f vs MDCEV vs RL #E € 5L (period1: pre-COVID) i #R38 vs MDCEV vs RL #E €7 )L (period2: COVID restrictions just lifted)
- R L]
A s MDCEV 14 4 == MDCEV
mmm RL simulation mmm RL simulation
12 4
12 -
= 10 4 @ 10 4
z z
m ° = 8-
& &
2 6 oy
B+ B 6
44 2]
24 5]

Bl 5 jod3: - i — X
B8 vs MDCEV vs RL#EE 7L (period3: post-COVID winter) £138) vs MDCEV vs RL #E €7 )L (period4: post-COVID autumn)
16 A LI ] 16 4 - A
s MDCEV = MDCEV
144 mmm RL simulation 144 mmm RL simulation
121 12
@ 10 @ 104
< £
= g @ g |
£° £ °
B 64 B 64
4 4
2 2
0- H (home) S (shop/dine) W (commute/work) W2 (business) O (other)
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