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YAML Configuration
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Person-level Split (70/15/15) |

Group Filter (7 dimensions) |
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2.2 PR EL NS

FUNCTION load_and_prepare(stata_path):
df_wide read_stata(stata_path) # 6,8961T x 1,4443%)
df_long = wide_to_long(df_wide) # FAEH1441T (B{T=1004500TR)
df_long = add_derived_fields(df_long) # age_bin, income_bin, econstat_broa
RETURN df_long

FUNCTION build_windows(df_long, window_size=12):
FOR EACH (person, day) IN df_long:
FOR slot IN range(window_size, 144):
window = {
hist_{ch}_{0..W-1}: SIEWHFREEEChE,
y_{ch}: HFIKNERKIEEChE (FUMBAR),
static_features: [sex, age, income, econstat, region, is_weekend]
}
APPEND window
RETURN windows_df

FUNCTION split_by_person(windows, train=0.7, val=0.15, test=0.15):
persons = UNIQUE(windows.mainid)
SHUFFLE(persons, seed=42)
train_persons = persons[:70%]
val persons = persons[70%:85%]
test_persons = persons[85%: ]
ASSERT no_overlap(train_persons, val persons, test_persons)
RETURN Split(train, val, test)

2.3 FHE TR

FUNCTION build_features(windows, input_channels, mode, static_features):
IF mode == "order":
# {RIFEEAR: [chi1_tO, chi_t1, ..., ch2_te, ch2_t1,
# one-hot/G4fE = W x I(EBEEZHIE)
features = CONCATENATE(one_hot(hist_{ch}_ {t}) FOR ch, t)
ELIF mode == "bag":
# (RBIMERNF: [count(chl=v1l), count(chl=v2),
# fE = I(FBEXFE)
features = CONCATENATE(count(hist_{ch}=v) FOR ch, v)

IF static_features:
features = APPEND(features, one_hot_or_scale(static_values))
RETURN features

2.4 R EARBVEHIOARED




CLASS SequenceNet(nn.Module):
embedding[ch] = Embedding(vocab_size + 2, embed_dim=16) # &EiEJHZembedding
slot_embed = Embedding(144 + 2, 8) # B8 E4mhD

FUNCTION forward(sequences, static, slot):
# 1. FEESBembedding ez
embedded = CONCAT([embedding[ch](seq[:,:,ch]) for ch in channels])
# - (batch, window, n_channels x embed_dim)

# 2. FFYYRhD

IF LSTM: h LSTM(embedded, hidden=64, layers=2)[-1]

IF GRU: h GRU(embedded, hidden=64, layers=2)[-1]

IF Transformer: h = projection(TransformerEncoder (embedded, heads=4, layers
# — (batch, hidden_dim=64)

. EEFSEE+ R R B
CONCAT (h, static, slot_embed(slot))

# 4. ©HZ&k: hidden — n_classes
logits = Linear(ReLU(Linear(h)))
RETURN logits

Training: Adam(lr=1e-3), CrossEntropyLoss, early_stopping(patience=3)




3. BUREX

3.1 BURSHBNR
) )3 &
iR UKDA-8741 (UK Time Use Survey CADDI)
Faaius 6,896 1T x 1,444 3|
LMK 3,423 A
VEIBX 6 4 (2014-2023)
IR RLBE FHIFR 10 434
SHER 144 4 (00:00 — 23:50)
SEA% £ 910,000 (window=12)
3.2 MIEIEE

AT ERRENNMER |, M % I8 IE 1L

BE FEER £33l ¢ aX B HHE
Activity pri{i..144} EtA
Enjoyment enj{1..144} 7 ZRREN-7) FMARIOLE R |, B EESE
Location loc{1..144} 3 R TRARAE , RIRBE FERIEX
With_whom  whoa{1..144} 7 FEE—i#C HEXARERE | RIATATLEM

OANEEMAR T BE AR EERR  EENZ) , — D ARPRE T AR A (Activity, Enjoyment,
Location, With_whom)fPQJ54H .

3.3 S AR SIEHE



IHIE L {EH

sex 1=male, 2=female RIS 4R

age %E4%{E ~ young/middle/old A aA
hhincome EL5{E ~ low/mid/high BTRANA
econstat S BB A
region 5KX HIE 7S [R) o 2R
is_weekend 0/1 i LR 4R

3.4 BERISY - MARSE , BrILittiR

YIgk&E: 70% BN (#412,396N)
WUFEE: 15% A (£1513 M)
ME&E: 15% KA (#4514 M)

- BE— N AME BICSIEREME— N EEF
~ verify_no_leak() BIFFATE
- seed=42 RIS

X—RITEXER : REEBEEEILS |, FA— ARARERRES R EIAVGMNRES S
BRESEMARAM ARSI BHAA R |, TES Iz e,



4. REUEK R SVHETER

4.1 RS R (13%h)
el A
HE Majority Vote
HEL Naive Bayes
it Logistic Regression
E5 i3 Ridge
S SGD Classifier
RER, Random Forest
RER GBDT
RERAY XGBoost
AR LightGBM
;2] Markov Chain
RE LSTM
RE GRU
RE Transformer
4.2 VHEFEAMAR

SIEFERF (Activity / Location / With_whom):
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Seq
Seq Dict
Seq Dict

Seq Dict
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o(nd)
o(nd)
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O(V7k)
O(n-h?)
O(n-h?)

O(n2-d)
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Accuracy BRI
Macro-F1 FERTAEFL (XF/NEhUak)
Weighted-F1 SRR INANFL
KL Divergence TS Hm SRR MIES
ECE R R =
Transition Violation Rate RT3 - NS TREE R DL
F8EERR (Enjoyment):
L ViER
MAE / MSE EERE
Within-one Accuracy TNEREXIN
QWK R nlKappa
B3R
FEAR SCME VA
Brier Score 0.1612 HER A HE
Edit Distance 0.015 + 0.002 HFF3mieiE s

LCS Similarity 0.992 + 0.002 KA FFIIFEINE



5. A3 - 2 BBUREE
KSIERAHAIRN | BARRR ISR | SHE RO HMIB R AR R SRR,

5.1 E1: BEEAEE — £1ERxEL (283308)

A-Class Performance by Input/Output Pattern
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92.5
2
>
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—
=1
v}
o
<
87.5
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82.5 B Al (self-self)
B A2 (multi-single)
B A3 (multi-multi)
80.0

Act|V|ty Enjoyment Locatlon With Whom

Bl RRTAXZHXR (ALERIF/A2ISTEIE/ASKETUN) ENNEE _ERHERER, ZEMKINMER
2 e (ALAERA) e THREH (A2BEE) , IMEET—EI5.



E1l: Model Comparison (Self-Self Prediction)

100.0
97.5 1
95.0
92.5 A
2
>
@ 90.0
—_
S
(9}
(6]
<
87.5 1
85.0 A
Naive Bayes
Sgd
82.5 1 Logistic
Random Forest
Xgboost
80.0 -

Activity Enjoyment Location With_Whom

Fl4 BLRAEARR T TRMEEIVEEISI P SR, PR AT UM Bl — ™ RAGARR — b

LogisticZ|XGBoost , FTBEHEA JLF EER—KE L.

Activity — Activity (RMEEE , 3739

ER Accuracy Macro-F1 Weighted-F1
Majority 30.69% 1.27% 14.41%
Naive Bayes 72.90% 58.59% 72.66%
Logistic 90.89% 85.21% 90.87%
SGD 90.95% 85.53% 90.95%
Random Forest 90.90% 85.02% 90.90%
XGBoost 91.01% 85.65% 90.99%
Markov 90.95% 85.63% 90.95%

Enjoyment / Location /| With_whom



B Majority ~ Naive Bayes RAEE F{iAccuracy

Enjoyment (725) 29.91% 91.83% SGD/XGBoost/Markov 98.02%

Location (3Z%) 82.80% 93.96% Logistic/SGD/XGBoost/Markov 98.60%

With_whom (73%) 40.66% 93.42% XGBoost 98.49%
RERE

A3 5.1.1 — BEMAUMEENHSFEN

B ETNXEEHERF A Activity(91.0%) << Enjoyment(98.0%) < With_whom(98.5%) <

Location(98.6%). XM HIFASMERZERREE !

« LocationFR A STMiN(98.6%) : ARMIE( EFEL00 40 RE_EARBENENE. #RILEAESR | 100454 /E
99%IRIEZ . XRART B EGHE BN —— AR Z= A S

 With_whom»Z(98.5%) : 1t T[S BIEME. #RIEMZKAIZIR , 10545 5 KR IEFth{i 1 4E
—it, MXER—BEL , SN ALSRE.

« Enjoymentis E1EHE(98.0%) : 1HBARRALELM LIRS | {BEbZS BAIAATIAR—— AR
ZEBBLMIES.

o Activity BETIN(91.0%) : TAR AR EUTIMEN. REXRF. RSHKALE—R, RAFEE
SRE , RATREERRM. iR, MXZEYH%. TARAEAEFRTRER sEat MR,

X—RINSPred (2005)% T B % 475 W WIBC S E—5 : FRFMTXRZMRT B SSKK
RBLEM | T RAIT HIEXMEMPEEES).

&I 5.1.2 — IBEGERER " BHEXAR" -

MLogistic RegressionZXGBoostEZ|Markov Chain , $FEZ&M/HAELME/FFI= KB , ActivityHE

R ZEFE{10.12%(90.89% — 91.01%), XABHEEIARELTF , MEBIEFTHAANESECEHRE

MARERIBET T,

BRME  MRKIVEESHME - REES ("EE L") RIA01%HKHEME - BG5S
(TEXANEERE A" - iRt TR - IEERMEES - <0.2% , JLFEARTFE

XEHKEELEMINIS L , —FiMarkov Chain (BFRfa—%) MEBEWHRMN , FERMNETR

EUARAREER LR,

5.2 E4: HAKE — "RERR—S"MBT



Window B RIRS B Activity Acc Macro-F1 SNl

1 1053%h 91.56% 85.71% 292
3 309754 91.45% 85.70% 364
6 1/]NBsf 91.28% 85.62% 472
12 2/} 90.95% 85.53% 688
20 3.3/} 90.78% 84.14% 976
30 57N 90.95% 81.63% 1,336
Window Length vs Prediction Performance o Input Channel Count vs Activity Prediction

©
-

1 \—./‘ 90.962 1

90 ;\3 90.961
>
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& 89 =@~ Accuracy g 90.960 -
v ~# Macro-F1 [+
S optimal w=1 | <
V) 88 - 2 90.959
2
5
O
<
87 90.958 -
864 = W —————————— - 90.957 4
[ SRR EEEETEE »--"
13 6 12 20 30 1 2 3 4
Window Size (time slots x 10 min) Number of Input Channels

E8 ¥ =AM A\ EEEXE (FOKEBER/ESISML) WBRFHIR R, ZFEEWER : BE
AKX , AccuracyBiF TR (BRRSHFFE)  EZIREERMEE.

R

&I 5.2.1 — WERCIZARSE -

W=1(10454) 2 1KIE{E91.56% , W=30(5/Nif) R £ % 90.95%. X i5tHH H & 1T AR 8] B AR LAtk
HiE——MMarkoviE . AT —HATRLFRERT IZIEMA" , MABRRT S XN
BT (HA4"

XS R ESHM" (presentness) #ES—3 : ATBAKM LT EIEEL TERF |, SIEHHE
HBERENAIR. M5HA%HhE"ERE X" (definition of the situation) FFRY : T AR ERE
RFRLANER , MIEHLRR.

BB ARMAFNREATIER | EREFHER &SI NRBEAE |, SRATENSBRETRAE
£

5.3 E6: Order vs Bag — B EIAFFERIREMAER



Feature Mode SGD Accuracy XGBoost Accuracy Z=ib

Order({f£FF) 90.95% 91.01% —
Bag($ii%) 71.45% 80.17% —
Gap 19.50% 10.84% —

Order vs Bag Feature Encoding: Temporal Sequence Matters

A=19.5% A=10.8' pumm Order (temporal)
B Bag (frequency)

80 1

Accuracy (%)
()]
o

N
o
)
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Pc‘\‘j\'d c’i\“\’d
O
oY)

Experiment

E12 B/RT Order(fRFFEF IR SBag (R B IMELIT) JmhBIE SAR R _ERXSLk., ZFER B HR
KR AK—SGD_E51X519.5%,

RERRE

£ 5.3.1—lfF>ARE:

XRBENTHRATPRAMBAL(19.5%) , TRAARAMER. BBRT —MRZIEX  MNEET
A, MEEERENF LEE RET HAF G EERFE.

Bag/mh3{REE T "I X 12/NIFRF |, code=104H I 76X "XEK(ER , BERT "RE—HRE

104" EZNKBES, MIER"RE— MR IESN T EXEA TN, X SEARAILE RENE : W=182
=N, wiRE—S" A RAERAAREER.

XGBoostfEBag {4 T bt SGD4F10%(80.17% vs 71.45%) , WiBARHETLEERS MR SN FFhIZ it —
B ELR LA SHEAE (30 BRI code=104F1code=101IRR") , {BXFhIELME(S ST A0 R B A
IRFASS.
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EE B SHFE Accuracy AR ELIES

baseline T 90.96% —
+sex sex 90.96% 0.000%
+age sex, age 90.96% 0.000%
+income sex, age, income 90.96% 0.000%
+econstat fileconstat 90.96% 0.000%
+region filregion 90.96% 0.000%
+is_weekend 2Ere 90.96% 0.000%

RERRE

R 5.4.1 — SN ER"

BE—IRIN6NESEHE , B AR EFERH20.000%, X AT E—BASI IR L TIRN |
A FLAE A ES%+A R ZERR | AT AEARMEMARE S 2Tk ?

fi#RE XX E , MEMMRRZXMAN.
EMETNER (AZ) |, HASENNFRHMETIRAFIR T BKMEE. #la , —E9:00fiE

code=104(paid work)J A , IREVAFE"FE"thRemployed—— T AFIIASHBE T XME
B. HFHERSSRMINEA SR,

BERANLER (BY) , MANGAR EAS N BRI M BIRENE. XNHAERE
BARIUAR RIS FERE | ARR—REH g bRk .

BARIMARZNTIECER | MRS BERMIAREL MR ZEEAN , MEETHAT
MEERRSHARARERN.
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E2b Channel Ablation: Marginal Contribution to Activity Prediction

Baseline (90.96%)

91.75

91.50

91.25

©
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S
1

90.96% 90.94% 90.94% 90.94%
90.88%

Accuracy (%)

©

I

N

[
1

90.50

90.25

90.00

self only +enjoyment +location +with_whom all 4

B3 DURMEIZH T B EHRLER - FEFUIUActivityl |, Dlactivity B 5 52 AL (90.95%) , Kk
Al A\ enjoyment/location/with_whom@iifRamk. PUSK"MEs" LT TeKF—ahfrimiihTEE R
il

o

E2: 4iEBEWN (RAEa8h%)

Wt EE WA REEER Accuracy
Activity enj+loc+whom Logistic 51.86%
Enjoyment act+loc+whom RF 29.03%
Location act+enj+whom XGBoost 90.53%
With_whom act+enj+loc Logistic 54.08%

E2b: ETEEEM (FBFH%R)



P Activity Acc axtselfs

activity (self only) 90.95% HEL

act + enjoyment 90.88% -0.07%

act + location 90.94% -0.01%

act + with_whom 90.94% -0.01%

act + all others 90.94% -0.01%
enjoyment only (no self) 44.64% —
location only (no self) 48.45% —
with_whom only (no self) 44.,95% —

RERRE

AH5.5.1 — BEEIEFEIER :

FSNBERNELORESMNZE , METEMBER TR MUEEEE. XENNEIE EETR
S, BERENMEEETNE L EIEFIERS,

A 5.5.2 — LocationfR1E1E & a  File: :

E—454M 2 Location®] W fth = 18 # FRNE90.53%, XtBR "R Ay 4 ——e ER X
FEE _ERT AN FEAT AR A fE—S RT3k . 620 , ZnR¢R7Epaid work+with colleagues , 1%
IR AS B (= B HERT R tEworkplace.,

&3 5.5.3 — Enjoymenti"JHIL" :

EnjoymentfESIEETNN29% (HEFEH,) , RBAFMESZREJLEARRENETMRIT MR, R
BB, BARER. BEARTII—EVRR B KIS AN AKIR.



6. B3 : HANENHT

BARR BAMRMBONF . BIX7MEAENANGMIART | FKOVEAT ENEEE
AT ——B R B R T A RN R

6.1 5% : SHARNE

B-Class: Predictability by Group Dimension and Channel

100

sex:female -
sex:male -
age_bin:middle -
98
age_bin:old

age_bin:young -

econstat_broad:employed -

96

econstat_broad:homemaker

econstat_broad:retired -

econstat_broad:student -

- 94
econstat_broad:unemployed_sick
income_bin:high

income_bin:low -

- 92

Accuracy (%)

income_bin:mid
survey_period:covid_and_post -
survey_period:pre_covid - - 90

is_weekend:weekday -

is_weekend:weekend -
region_broad:devolved - 88
region_broad:london -
region_broad:midlands -
region_broad:north

86

region_broad:south -

Activity Enjoyment Location With_Whom

2 LN ERRRR T R BRI ERERA T, RS- AHEEE-ATHN. &3 AT
B 892 IncomeXE EEfACtivity 51— M Lowt R FIHigh#i &, , TEm T BHMTtASEE

6.2 WMASNE | i RIL



Activity Enjoyment Location With_whom N_windows

Low 91.14% 97.85% 98.78% 98.64% 816,552

Mid 89.84% 98.03% 97.95% 98.03% 72,336

High 85.88% 97.67% 98.06% 97.97% 21,384

Gap 5.26% 0.36% 0.83% 0.67% —
RERRE

A3 6.21 — "RERBH"MEIEE :

IR =4 T a4 E P RRRARZERE(5.26%) , B A : WARE - Activity Ul R
BE - BEIT BT,

X—AIMATANZ NS AIRL

1. BEEERIA SN FEMNERFENTETHE (RN, BETR, BEiAl) . Kik
ANEEL NEETEHEE NS | BB TA& S L.

2. HRZEMAR  SWABFTESLSTRIENESHUNES SMERE . IRIT. THIER)
MR E X RTHRIESE | EEE A,

3. BourdieulRS 1A : AR EMhabitusF=4 A B Sk 25 18] " (space of practices), L AMZRE
MIGMEEMRK , P LN BRI SE SR,

4. EERHA  SWABHARITAFSIMES— T —H A E L T6eM. 91.14%7F185.88% 2 [A)H
ZIE , BEARRAE - IR BHERRIT AIR24000.5 bits/step , SHRAFHAL]70.9 bits/step,

KEEEE : Activity R Z IR AIIBIE (5.26%) |, T Location/With_whom/Enjoymentfi ZFE#B<1%.
BRI BRI A RIS e R RRE—£", X5
Bl —B—BSR AR AR EEERSKIER , ERAETMER—TRRNHHEEARE.

6.3 £FPIRES B | SIEHARMESAER



Activity Enjoyment Location With_whom N_windows

Employed 91.71% 98.48% 98.57% 98.57% 607,728
Student 90.26% 97.01% 99.28% 98.91% 31,944
Homemaker 88.26% 97.91% 98.99% 98.42% 47,388
Retired 90.06% 98.26% 98.65% 98.67% 149,688
Unemp./Sick 89.03% 98.26% 99.39% 98.62% 56,232
Gap 3.44% 1.47% 0.82% 0.49% —
RERE

A 6.3.1 — BAVERIR" 1T HAIZE" :

EmployedZH 91.71%f BActivity AT FUMME 2 & . XA MEIRAE : 9-5 TR B — R A% OB ERE
EER—ES L, BENENSEETE  BHEHEIRNRABRERNE. RUGIERIAAMESRE
FIE BRI &,

&3] 6.3.2 — Homemakerf{"JESI EHEH" :

HomemakerfH2\88.26% 1 B AL (Activity4EfE) , BI"sAR TN, XEMRER—KEFHR
MEMERS . BT, BRI ? BXRXAET | REFHRFINDEIEMNNETH. K
AT AT |, aTRAR MR AT AR EAAR. SR SMERES RIFLI LS R AR E =)
TS B E KA AT T

£ 6.3.3 — StudentFlunemployedf{ifFikLocationtEz, :

Student(99.28%)F1Unemployed(99.39% )¢ Locationa] Tl K& & & TFEmployed(98.57%). [RH
RAJBER : FAKREANEEFREES (MR—%) , KEXHOEER—AMIRNTEE
FuE EHEEE SR, ERAERMIT AR TR R K.

6.4 XN =



Activity Enjoyment Location With_whom

London 92.73% 98.72% 98.74% 98.69%

South 91.52% 97.98% 98.77% 98.63%

Midlands 90.26% 97.96% 98.69% 98.77%

North 91.37% 98.29% 98.79% 98.64%

Devolved 90.68% 98.00% 98.89% 98.60%

Gap 2.47% 0.76% 0.20% 0.17%
RERE

&I 6.4.1 — London¥ ¥ :

LondonPA92.73% BE ST H X (Z£1E2.47%) , X5LondonfEALBRIETH MM —3 : BK
KB ENETIE), BEARAEAIARS L T/E. EabbAISEIRm—FrFEm FoRpBTaHI Btk 1BBA
R—XBOE 8- TE-BE-R S AR E.

FiBR;E , Devolved(7iig =/B/RT/ALE/RZ) AN AT TN (90.68%)
M, S HMEFETRSXEEE KA.

XX KT RN S A4S

6.5 HAhER

ETHONE TR

PEAZRTERERNELR , HH,

Age Middle(91.52%) 01d(90.55%) 0.97% "
Sex Male(91.31%) Female(90.85%)  0.46% < ﬁﬂﬁgi@wfﬁw LR
EEDr
FiE A EF——imAE T4
Survey COVID+(91.03%) Pre(90.64%) 0.39%

BT EHRER

Weekend  Weekday(91.36%) Weekend(91.08%) 0.28% TEBEME , BEE/NTFRHA

6.6 4 EEMHER



Which Grouping Dimension Explains Most Variance in Predictability?

.26%

Income

Econ. Status

Age

Sex

Survey Period

0 1 2 3 4 5
Activity Accuracy Spread (max — min) in percentage points

BE10 7N iR Activity MERRZRZAR) ZEEHEFF. IncomeFNEconstatiTiZ4ist , M T SB—HA ;
RegionJiidy 55 Z#8FA ; Age/Sex/Survey/WeekendZFEE1%AR |, FIRLEE=H#60A.

He2 $®E Gap figix
1 Income 5.26%
2 Econstat 3.44% BEARE  HWARERE
3 Region 2.47% TRILER © KEFTIVSH A
4 Age 0.97% HBHER
5 Sex 0.46% illizEhe)
6 Survey 0.39% 752 BHA
7 Weekend 0.28% BETE

BelEE® : EHFRA(Income) MBI E (4 &(Econstat) & B ETATTHIMMESAENRERR | imif
. MR, MXEHMAER, EHAREERET  XERE | RS ORI RES bR
EARL H"EE XEL ERZMBERNAETNR,

6.7 TR MEIE

Bootstrap 95%E{5X[H]



100 Prediction Accuracy by Income (95% Cl) % Activity Prediction by Economic Status (95% Cl)

92 1
90
88
86
84 A
82 -
\o\l

\;de“ ma\‘e P&x\(e e

98 4

96

941

92 . Activity s Location

%0 s Enjoyment . With_Whom

Accuracy (%)

88 1

Activity Accuracy (%)

86

84

82 -

Mid
Income Group

Economlc Status

El5 RR T K44 ERBootstrap 95% E(SXE]., BAFHAMNBERE SRR , RELARREEX
],

IncomeZEfF : Low [90.99, 91.29]. Mid [89.26, 90.45], High [84.73, 87.00—=4ACIT2ARE
& EEAESIt LS EEE.

Econstat4tf : Employed [91.53, 91.89] vs Homemaker [87.56, 89.01]—CIAEE , ZE %,
{BStudent [89.41, 91.08]'5Retired [89.68, 90.48|F/EEE , HEAXFAMEEAAB R E .,

HABiEH)

HATRARVIGEBMER/NMNNA/N , BIEERRRRTHAEARN

W FitGap ¥=ihl/aGap &
Income 5.26% 4.53% (0. 73% (BN KIRE
Econstat 3.44% 3.47% JVFARA
Region 2.47% 2.47% FTEERE

BABRREIEMSER. 124 /GIncomez=E )\ 5.26% %2 4.53%—FR{EER 4> B F R LowHi) | ZrkE A
MBI BEILS T SBUERNIR ., %0210 (4.53%)E BRIt SLEMENY .




7. B R AT : R SRR

EARPBRAFERHEN ST, EEZT —DREMEH  HEREMKE TN B & 7A08 2
REEER" LR ?

El
IE
=
=

&
7.1 Wit

HMAEF ST EAMERBFT LR, X A&

. Stay ($£%) :y_t=y_{t-1}, BI"FIRIA—#"
« Transition () :y tzy {t-1}, Bl T —/ESh"

DATERN T _ERHERR.

2 458 : Stay = 100% , Transition = 0%

Overall vs Transition Accuracy by Channel State Transition Rate by Channel & Window
100
] . W=1
- . W=6
8 e W=12
80
S
$ 601 Y 6
> —@~ Activity overall ~8~ With_Whom overall | 2
g =@~ Enjoyment overall -+ Transition acc = 0% c
5 ~®~ Location overall o
g 40 R
< c
£
204 21
0 1 ¥ v y . -
- T T 0-
1 6 12 Activity Enjoyment Location With_Whom
Window Size (time slots) Channel

Ele ZAMIFTR & "RIFE W—3KE, T4 (Stay Accuracy) B—HKTEMNLI00%EL ; THEEH

(Transition Accuracy) R—&KTEMRO%NELZ. UNEETT—HISN,
W=1 FEELER
BE HiRR Overall Acc Stay Acc
Activity 8.44% 91.56% 100.00% 0.00%
Enjoyment 1.87% 98.13% 100.00% 0.00%
Location 1.30% 98.70% 100.00% 0.00%

With_whom 1.42% 98.58% 100.00% 0.00%



w=12 TELER

y 5i=8 K Overall Acc Stay Acc
Activity 9.04% 90.96% 100.00% 0.00%
Enjoyment 1.98% 98.02% 100.00% 0.00%
Location 1.40% 98.60% 100.00% 0.00%
With_whom 1.51% 98.49% 100.00% 0.00%
7.3 RERIE

K 7.3.1 — "SEMEVEGTERMER

91%MACtivity AR TTLET1 - transition_rate(8.44%) = 91.56%, =2 , HEEVHE| M —ERE
MR TUUA_E—BTR—EE". BRI T BRI R (H91.56%) , {BEMAMN k" t2EE
%,

AR RRR RN xR MR, A TRIEAHT | "BE L — S HERAARE
K7k, (EARETUNEE R =R, BRI/ (8.44%) |, Bi&fTHEStay EICHEHKAH.
AI 7.3.2 — HEHRERIH LAY

BBENHEREAGHEETENHHAFAIN

miE R aX
Activity 8.44% T L2 IR (2/ N ) Y — R TR BN
Enjoyment 1.87% 342445 53N IA(8.8/ NN A S AR
Location 1.30% SFAALAG 7T R (12.8/ N e — AN
With_whom 1.42% LA TONBSRR (1 1. 7/ NI At AT

Activity (%3 3%(8.44%) 2 Location(1.30%))6. 5 —— A TR A SRR T & T VI Ealidt3E
BIRIRR, XFEIREMET 5. 1A T ARRARNMEMARE,

£ 7.3.3 — BFEFIRRIONE R :

B MEERNEREEEFN

Overall Accuracy = Stay_rate x 1.0 + Transition_rate x 0.0 = Stay rate = 1 - Transi

Activity: 1 - 0.0844 = 0.9156 v
Location: 1 - 0.0130 = 0.9870 v



XEKE N EERTUIMEER T2 DUAERERRE. Locationz FTIL"A 5)"(98.6%) , 4ikEE
R BT U (1.3%). ActivityZ FTRU'ME"(91%) , AR R AEsh VIR E (8.4%). HERRTRE
SRR ES | JTCHM.

7.4 SR BEHTE

EINMNEMARINEE —ERREERNRFRIZ—.

W RAXEEE R - B 4SS T FUUME(91-98%) FIESk B EFE EETIRR |, T2 ka1
5. MMIKERS M AR A — B ——X S E B E AENAR. FHam " BE M
(dailiness) , FEXFMEMEMILSFRIEK.

EXARNBIRBARIZERME. KIRN B ER(91.14%) M SR\ & E55(85.88%) , AR
BHAMA TR "M E"RR—B L ARG SR EIRIK |, HEMa TN ; BLe ARG E
WK, REMEZ A,




8. REMAVEE : IESMEIZHR

8.1 £ERG—XLL

Unified Model Comparison: Activity Channel (All 12 Models)

100

W Baseline
W Linear
. Tree
Wmm Sequence
- mmm Deep

Activity Accuracy (%)

< &

N R N
S © < &
\1&\0?\ \“Vg\ v

EO L ERI2FMERY (B2 + M3 + W4 + FHI1 + IRE3) 7EActivity @i g —sftk, X2
BRI R E R

HERIRIE i) Accuracy VIIZRHE ]
2-254 Majority 30.69% —
HE Naive Bayes 72.90% =
541 Logistic 90.89% ~2s
5 SGD 90.95% ~60s

) Random Forest 90.90% ~30s

) XGBoost 91.01% ~15s
3 Markov 90.95% ~4s
RE LSTM 90.98% ~293s
R GRU 91.00% ~427s
R Transformer 90.88% ~455s



AW 8.1.1 — "HEFTEREHE"

HEREL ST | 10FMERY K Accuracy > #i7E[90.88%, 91.01%]X[E]HN , £FE{N0.13%, X ZEEFEST
1t EARBZE (Bootstrap CITeE%40.3%) .

XENZRF ISR R B i —FA 18 % 2 Transformer, LSTME" 52k 18R K Logistic
Regression, {BERNMIFHTEARL. BEERERIETHHZOEI : YRMAKBHME EE L—

B W, i R BIFREEERL U EIR—RME. Logistic Regression &M EF AT ARE—1
BfREKIone-hotiH i i KANE" , Transformer fiEE NAHIFEENT RFEHARTE—IRERE 3.

&I 8.1.2 — WABRNHT :

ot Accuracy VIR B] 30174
Markov Chain 90.95% 4% 0oooo

SGD 90.95% 60Fb 0ooo
Transformer 90.88% 455% i

Markov ChainlL4Fbi)ll kB (A5 215 Transformer(455F) MR AR, AR R SSOEETN ,
Markov ChainRER{iEE.

8.2 RS R L IHSSED

8 Activity: Transition-Point Accuracy by Model 03 Activity: Overall Accuracy (Stay + Transition)
—8— SGD e W=1
74 —&— Markov . W=6
~0— LSTM e W=12
6 —e— GRU 921
= —8— Trans. —
g . 2
g >
© g 91 4
g 2
< v}
c 34 ‘_(
2 T 90+
w (4
c 24
g 3
1 P — 89 |
/ hd
o{ & - 8
-1 T T 88 -
1 6 12 SGD Markov LSTM GRU Trans.
Window Size Model

11 bk T SGD/Markov/LSTM/GRU/Transformerfe54#k /= (Transition)_E 13RI, SGDFIMarkoviy
Transition Accuracy=4&£0% , TIRERIE I T RHESHIETE.

W=12, Activityi#i



:-Eil} Overall Stay Yl ZREsHa)

SGD 90.96% 100.00% 0.00% ~60s
Markov 90.95% 99.99% 0.00% ~4s
LSTM 90.98% 99.95% 0.66% 108s
GRU 90.99% 99.94% 0.93% 184s
Transformer 90.97% 99.99% 0.20% 192s
R AR

£H 8.2.1 — REMMTRE" M et , AILVFTETNE

GRUZEW=120F1X%1)0.93%K] Transition Accuracy—— X ZkEFE12, 526 MNE#E 4 |, GRUIEAHTR
WT41174, BR%0TLEES , BXfFEZETTEN.

BEXNMIEHESASFIFCHE : EIEAFIIPHRFEREBRIIIE (IActivity FF3 15 R AL
%) REXAAIMESHRHMES , WIEESEIR.

&3 8.2.2 — GRU > LSTM > TransformerRESMNEFF :

FETransitionTii_E , GRU(0.93%) > LSTM(0.66%) > Transformer(0.20%), Transformerx &
#. "WaelRA : Transformerft BIEENHHIE R S SMstaytE"k 51", MGRURI TEHLHIR]
BEE E T FS PSS HES.

8.3 REEENEIFHME : BISART 0

Deep Models Performance by Income Group (Activity Prediction)

91.1%  91.2%  91.2% 59.8%  90.1%  90.1% s 895%

80

Accuracy (%)
3

ey
o
L

204

mm SGD
m LSTM
mm Transformer

Low Income Mid Income High Income
Income Group



#MEES1 B/R T SGD/LSTM/GRU/TransformerfEIncome =40 _FIsttL, Z=HLB&EFEHighsl,

Income434A
Group SGD LSTM GRU Transformer
Low 91.14% 91.15% 91.15% 91.16% +0.02%
Mid 89.84% 90.07% 90.06% 90.13% +0.29%
High 85.88% 88.00% 88.82% 89.45% +3.58%
Econstat44A
Group SGD Transformer Lift
Employed 91.71% 91.70% -0.01%
Student 90.26% 90.89% +0.63%
Homemaker 88.26% 88.80% +0.54%
Retired 90.06% 90.17% +0.11%
Unemp./Sick 89.03% 90.41% +1.38%

RERRE

&3 8.3.1 — FEHEBNERMAINRNE

XEBNMRESBSPREENAI  REERMRARESSIN , MESEEPIERE K
E.

 High IncomeZf : Transformerjg 7+3.58% ( ;) 85.88% — 89.45%)

o Employed4H : Transformerig #-0.01% (JLFAZE)

HENTEMT : ATEMAMRREHA | REFETUETHE K ; ATEMAENEHEK | RERTIZTTME.

£ 8.3.2 — RANKIR : LT HER -

SRR T A 308 B R FAN K L RBNER E—5", MEXMTIE2/N

B - 25 - 8 - SN XHNEHER, LMEHERR ﬁE EIJ RS - TNk g g T

Transformerf] UBE" THE - @5 - ... -~ B E AR HKFEKE,

XEZ T F6HHORE  BRAERAETEER (RAl) |, AXFHERMPasIEddLEm
(THREEEEAHIR) . "EMEaEK

KROZEF AR ER R,




&I 8.3.3 — "WARESNTEERE" :

YTEmployedZHM S , SGDE£91.71% , Transformen & B2 F. XEF AR HE KT HERX R
LM —— PV R T VE. SRRSRINZAR . THERRIZRK——M Markovih & 4R X F i
K. ZREOEEREHRAE TR ARGES.

EE-NMRZIMEM A X BIEAAR AT AR, 2 TR AR R, REEL
RESN , ARTAZ RIS SRR A BRI EE M.



9. ZEFFISEEEXR

9.1 KWt

ZAESF S (Multi-Task Learning) iz IMBRIZE « HEETUNZ NEE T USRI 22 R E R RER
7N, NTMAEEIGES. a0RActivityMLocationF L EHIEERE (0" TIEER") , ABAFKE VIR Y
TR,

AL T =FPECE : - Independent LSTM : NEEFNY|Z5—LSTM - Multitask LSTM : —
AHZLSTMYREESE + 4743263k - Multitask GRU : —/MNHEZEGRUYREESE + 44N har 3363k

9.2 45 R

Multi-Task Learning vs Independent Models
100 1 98.0%  97.7%  98.0% 98.6%  98.6%  98.6% 98.5%  98.3%  98.5%

91.0% 90.8%

80

60

Accuracy (%)

40

20

B Independent LSTM
B Multi-Task LSTM
e Multi-Task GRU

Activity Enjoyment Location With_Whom
Channel

FIEES2 KB =FECE L PIIEE _EIFHERT L.

Independent LSTM MT LSTM MT LSTM Lift MT GRU MT GRU Lift

Activity 90.96% 90.84% -0.12% 90.99% +0.03%
Enjoyment 98.03% 97.69% -0.34% 98.02% -0.01%
Location 98.60% 98.57% -0.03% 98.61% +0.01%
With_whom 98.49% 98.25% -0.24% 98.49% 0.00%

9.3 JRERRIE



R 9.3.1 — ZEFFI"KM'T , BRBEZERI

Multitask LSTMAE T P98 & _E&METIRLYI1ZKR , JLHEnjoyment(-0.34%)#1With_whom(-0.24%)
FIRBAE. Multitask GRUEAIFT,

XANRWCEMIE T $55.5 T IR E T ERLES « POAMBIEATUNE L EILFIERr, 20088 2 (At
ZFRERR , ZEFFIN L IEMELS, BN ATEER G, W -

1. EEEBPIRERIR : MtAa. MR, MEE—, BZinEl—XOMNAHEAELONER
E_ERBEIIE.

2. HEHIAE AT KB A — iR EE MR EE A4 T (negative
transfer), LSTMAEAR(hidden=64) , #8EFER Z [E)HF |, L5 RPN EMEALT.

3. GRUEE# : GRUSHE /D SMERNE , ANZEFTIE/N , EAFFE,

AT 9.3.2 — ISP ERTE

X—AMERSIF T — M EENIER K - BEERNUMERRHSE—HN" BETE"ERIN ,
R & B I AR L.

EHAYh | B—FWAIANEE EIEFH R (ifestyle) XM — L ———ARE—NITH. KT
FE, BRMNMEBIERDE , ERNNRIREQ0N4) L, EFARAR—IM—& , TEN4ERT
P BIE I TEST, X SLahire (2011)5%F"Z TTiTEhE" (plural actor) (KB —FH——MEAEARR
HE FATAEIMA—FHE.



10. i FIBOE : AR SEREHED

10.1 £ AR
Fik

FABERNAYIZkEMarkov Chain , STHFE BHEKAFAE K UK — X" (14410 8HR). SN EHRAEMRS
FIEHUFFS .

Simulated Daily Activity Timeline by Role

o y)_ ‘ I -
o y)_ I| ‘ I I IH I
o - . I | -

Student (Weekda y)I I ‘ . I I | I I ‘ ‘ . l
o w-I ‘ ‘ -I-
Empwmegmm_ I ‘l ‘ . ‘ I
O I

Time of Da) y

F13 IR T 6/ BER MO A%, S4R0200:00-23 50144 M R , BREARTREIE
. BV, :

. ERBH(THR) | KEFEER (TH) |, FSaaet (RFmE)

o FA(THR) : AUBRES. VRIS — DR S LA

. BHEIHE) : CHRBRABLEREE S ERNEETE



Activity Diversity by Role Activity Transitions per Day by Role

Employed Male (Weekday) 7 Employed Male (Weekday) 11

Employed Female (Weekday)

19 Employed Female (Weekday)

Retired (Weekday)

Retired (Weekday)
Student (Weekday) 23 Student (Weekday) 40
Homemaker (Weekday)

Homemaker (Weekday)

Employed Male (Weekend) 23 Employed Male (Weekend)

T T T T I T T T T T T T T
5 10 15 20 0 5 10 15 20 25 30 35 40
Number of Distinct Activities Number of Activity Transitions

E14 64 EHRITE RN S AEME (unique activities/ ) FIEEH ¥ (transitions/ K ) B LT L.,

FERFE EERRRE

x x

REM(T
= ;)( fF 11.2 17.2 RBEE—T e 1EEK
ERRLE (T 1k 0.8 338 PLEIRBM SIS — RS+ LIEWNER

H) ' ' L)
B#®rEBTER) 15.4 21.2 EEZHE—ABCHN S
4 (T4R) 23.0 40.2 BEH+BEA
= S I
mfﬁ“?( fF 12.0 17.2 SERH B FERS TR
TEIRBHE(ER) 15.6 23.8 b T #EA 2 AE0+40%
EEME

A3 10.1.1 — M55 TAYHORE H) B

FEAR B M (11. 2Fh)vsFERR M (20 . 8F4) BN FH S Z BB IR A —— M B2 INEE R LB B
B, XSEASH T Ik (second shift, Hochschild 1989)f£2 #iif 5t —2% : BR\V &t
ETEZ FKABARABLAINZK S, SBERELE. MR, BIZF. BEZ BRI,
BT EAR " Rea EX—KNBNER—E3) ; TN TEAR " BE R ER—NEEZ
MEsNE R, XFEFIERMAINTFEAEN 4R FRAEZR L.

&M 10.1.2 — FANEHRMEER"

FHR 23T RTENZHMEALEE L. XBEINTFE—FAEREBTREKRARDG ? BRK AL IERSH
BfE) , HANBEFARESEEEN (BARZRETT) . WEZENBERESFENTENER
—H32. BEF, ¥, BE—EAT SEEREES ZEMBTE.




A3 10.1.3 — THERvs AR B8 :

E—NEIREM" |, THERIESIIL.2F/4AE417.2)% |, BARIENE]15.659/23.8)k —Z BEMEIE N4
40%, FEXRZE LIEEFRZRNITALAERN"BRIE".

10.2 fR&EIBIEAD
ik

A R1ENNE £ BiC R FENLIER 10%/30%/50% SRR |, {E AT (ETSAMFTS0) Eiks%k
B , VHEBAMNERE,

Imputation Accuracy vs Missing Rate

100.0
.. —C=—
97.5 A —— -
—9
§ 95.0 A
>
® 92.5
5
9
< 90.04
C
.
© 87.5-
=}
3
= 8507 o Activity
=@— Enjoyment
82.51 —@— Location
=@— With_Whom
80.0 T T T
10 30 50

Missing Rate (%)

E7 BRT MR EE=FPER R R T a4 MERZRAIZL, Location/With_whom/Enjoyment=2%%4k JL
TR (TEAR/N) , REActivityZ B R T,

Activity Enjoyment Location With_whom
10% 90.51% 97.86% 98.56% 98.51%
30% 88.32% 97.47% 98.20% 98.18%
50% 83.92% 96.49% 97.39% 97.21%
A(50%-10%) -6.59% -1.37% -1.17% -1.30%

REIXITL



BiE SGD XGBoost XGBoost{£H

Activity 88.8% 89.6% +0.8%

Enjoyment 97.2% 97.2% 0.0%

Location 98.0% 98.0% 0.0%

With_whom 97.4% 97.4% 0.0%
RERE

A3 10.2.1 — EER ARG ANMME

RP{E50% KB fRER& , Location/With_whom{J3BELLO7 %+ ERR AN, X AERTB){E AT R EIE
BIAPEEENAME—RETE LKERKE (FAEICES) |, MERJUUSEEFEES
b L,

£ 10.2.2 — Activity RIESSHE :

Activity R R ZRIEIN T [ IR (6.59%) , FINACtivity R R 15 (8.44%) . TRARAIBSIRFPANRIGLF
BERE R, BN ITER E ERRFTRE. MLocation/With_whom###t RN 1-1.5% , FRKHS
REEHHR QIR RK , AERERE.

&30 10.2.3 — XGBoost{XfEActivity_E TS AH(+0.8%) :
S5E1MERAEES —B— IS OB MRS , BiAERLFAEE.




11. R ENMEER

11.1 BB RD T

Error Rate by Sex Error Rate by Income Error Rate by Economic Status
95%

12.2%

= I
@ 5 S

Error Rate (%)
o

Error Rate (%)
Error Rate (%)

IS

~
~

FFEES3 RN T SRRERE AL ST,

Activity BB SR IR/ NEEIT

BB FRE BB FRR
08:00 16.05% 15:00 8.46%
09:00 14.21% 16:00 9.78%
10:00 10.00% 17:00 13.73%
11:00 9.00% 18:00 14.11%
12:00 12.24% 19:00 11.98%
13:00 12.02% 20:00 8.05%
14:00 8.67% 03:00 0.73%
RERRE

A 11.1.1 — SEEEPE"EF VRN
FARTFERT TEWH = eLEH

« JRI£(08:00, 16.05%) : ik - itk ~ B& - PR VI 4E

o 4FiE(12:00, 12.24%) : TE- 4% - TRV

o Mpide(17:00-18:00, 13-14%) : THE - B - FII5K - KA ESHEES T



ZIEN RN T BEEFEN = FE"HBERZ" (phase transition)—— A N —FhE=EFZREYIH
FB—Fh, & 2(03:00)588 R FK(N0.73% , KAJLFFB AEMEMES | IREHTRAL.

EXEETHTRHRRAANTE —8  IERR-HRRMER , MR ETHEEET RN,

11.2 JREIRAS T
Top 10 JB&EXS
HE# k- Tl /% BIUER
1 104105 608 RNEZEL TAETRBNR)RE
2 103-101 485 MAIFHE - BESE (R \EEL R )
3 127104 478 RIR - Tt (BERETEREEETHATE")
4 101-127 432 HEDE — PR (“"RELR 4R YmAD A AR
5 104-103 315 THE-DAFHE (TERSEEFEF)
6 105104 210 THEBEREIRIE
7 117104 176 x5 - T (BERIMDFAER)
8 104127 163 TE- kA (E@a/FHhaR)
9 106 - 104 160 g - THE (FSTAERIREM)
10 104-101 147 TE-MEDE (INBEEEHENRE)
B

£ 11.2.1 — REXHER TESNA R EMHE" -
RIENFRELIIVARR :

1. TYEPNERIEME(104 - 105) : RETAEEAIEIARANE , FTRERIR T & SRADAMENIME.

2. BEYE - PR(101 - 127) : #UK. BFH. FTERE—HRESCAMARMN R4S 7 E B,

3. THE - $kiA(104 - 127) : FRIMARA , TAEMIKIRRKES 210 R B 288584,
BERANUEEEIN R, ERIRT BN RERESHERIRME. 372EFRDE A A
B EZER , BHSKTPREIRIESRK. BEEKN. 2NN,
£ 11.2.2 — KEPS"FER" BIE SUHBARRY

Top 10RIEXS , JLFFEBREEEVHENENZ B—IE- T, BEX KR, T{E-XK
%, AR/ S RFIA AT IEE XHEREEAE R, XA BATUETUNASIR R B



by, {BXFTR_EREIEH.

11.3 FHAMRERER
H®E S REA fRFERERA
Sex Female(9.52%) Male(8.50%) 1.02%
Age 0Old(9.84%) Young(8.14%) 1.70%
Income Low(12.60%) High(8.51%) 4.09%
Econstat Unemp.(12.19%) Student(8.03%) 4.16%

A 11.3.1 — SRR KR THHUMEK RE

Income-LowHIF#IRZR (12.60%) FHAFE AR A BT HE TRAL —FEBASRF A TE R AT TN
(91.14%). XEH"LowFEHEIREIRENHTFRMHEFKIncome-LowTF &, SERFEERIEERE
ZFEFHAER/NEEAE.

11.4 MEERS
gt =1
S AMA% 513
RRENATES 90.95%
PREE 4.87%
K 37.88%
5255 100.00%
{3 91.67%
RERE

£ 11.4.1 — BUCOHERS T EXMMAF Y :

90.95% I BHA T R 5 |, ARHEEIR4.87% , HR2=62%(37.88% — 100%). {F1EHERAZR100%M)
ME (BEXME—HE ? e RERKET?) FEE37.88%HAME (REAMEBREFEN) .

BARBRELA) « (EMEHAEKANESEBR T MAS I, BIEXK P Income-High#AK85.88%;E
HHKIAE , BRFELSWANMEATREEE R (>95%) , H—LA R EAAE(<70%).

K 11.4.2 — IRMEFSHENMEES:



il 34 REE N
Male 91.42% 5.46% 222

Female 90.38% 4.46% 251

FAMRIPRAEZ(5.46%0) = T XM (4.46%)—BHRHARNK MAR R E R, XTsERIR T BHEIRY
NAENE (NENFHEISE) | MRS AHIFA E R R R,



12. BOBEEE I SO

12.1 RIAR : =Bt

F—F : BREENEER

) bo& e DUEE e

F1 POt FE UM AER$ 22 91-98.6% El: 283534 B 4 TR 61474  (routinization)

F2 PR E M RE AR (22 57<0.2%) 124ERIS$EE oW £ REBIERE , IFERIE

F3 W=1(105344) Bl L& O E4: 6% 0 TR —HMarkovi it
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