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Abstract: Due to the increase of university students and recent recession, it is not an easy work for a uni-
versity student to get a job in Japan. Recently, many students use internet portal sites for job hunting which
help them to find suitable job offers easily. Under this background, various kinds of access log data of student
users are now saved in a database and it is desirable to make use of such big data to support universities
and students. The companies managing an internet portal site provide not only a web system on the inter-
net but sevices such as a job hunting seminar for universities and students. Therefore, it is important for
administrators of internet portal sites for job hunting to construct a model to analyze the relation between

the finishing date of job hunting and influence factors.

This study proposes a statistical model to analyze

when job hunting is expected to be finished for each user. Because the period of job hunting may depend on
the students’ personality and the access pattern in a web site for job hunting, we show a statistical model
estimated by using user’s attributes and their access log data on a database. However a simple stochastic
model cannot approximate the given empirical distribution. Therefore, a tree model with the mixed Weibull
distribution is introduced to predict the pattern of finish of job hunting. Through a simulation experiment
by using an actual data set, the effectiveness of the proposed predictive model is clarified.

Keywords: internet portal site, job hunting, business analytics, mixed Weibull distribution, stratification
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Fig. 1 Finishing dates of job-hunting and its cumulative

percentage curve.
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Table 1 Basic variables for stratification analysis.
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Fig. 5 The image diagram of the proposed model.
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HHEE LT, T4 TNVERERKIITay PLTERKDSL N
FE28 mEhHLH. LrL, TOHFEDEBTFETHY,
A2 —FIZKDFEEICHRNETH 720, Kzl
EM7NVIT) ALK BENRT A= DOHfEEEZHNLLD
L35,
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72721,
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Ne=> w (3)
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“ S mp(@alme,m)
K
> wl) =1 (5)
k=1

LT B, T, NT A= my, m ELLFORK (6), (7) 12
LoTHEESNG.

mp = bk (6)
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Nk = (%) (7)
72721,
ag N (8)
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xR 2 HR - BRI LIEEINTLNRT A—F O]
Table 2 An example of estimated parameters for the group of

science and master course.

K4 m mi M2 ma 73 m3
A R 129.82 | 4.64 | 202.69 | 8.67 | 372.68 | 5.79
B K% 136.00 | 10.30 | 190.90 | 7.76 | 347.51 | 5.03
C K%¥ 139.14 | 12.20 | 193.92 | 7.66 | 360.38 | 5.18
D K% 138.88 | 10.55 | 195.15 | 8.05 | 354.04 | 5.01
MR - 5
EEN 138.93 | 9.35 | 198.56 | 8.10 | 362.73 | 5.22

x 3 R - BLICHT pHEE S NRET OB
Table 3 An example of estimated mixed rates for the group of

science and master course.

Kt ™ o 3
A RF 0.20 | 0.32 | 0.48
B K% 0.33 | 0.41 | 0.26
C R 0.39 | 0.38 | 0.23
D K 0.15 | 0.42 | 0.26
B - 54tk | 0.20 | 0.40 | 0.40

1
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Fig. 6 Adaptability of the mixed Weibull distribution to the

data.
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L72BIPAMC Y, s — 2 VA M2 100 4L Eoa—
FA D] 500 DREFET XTI L TASNTZ, ZORHE
Mo, FRFOFEN 2 BG g% TR, RET AT
wﬂﬁ@mnm LoTHHoOTeNLEEZLND.

612K 2I2BIJD AREENRELT, T—H5
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BT A4 TVHH RS, B 6 XYM T A 75
LD, RETA T NVGAE DT DHEERS AT 5 & T
WEDDRRWIERGH DL, Ihers, RETA TV

2R VORI, IR T XA —F m OEIZ X > T8
L. AW CHEE LIRS T A= 5 13T _RTm > 1ThD,

FOBIIEKRE LB WEEZLZENTE L, Lizho
T, UTFTTEEHRAIT A= IZonToHERIZITLEVLDE
5.
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R4 URTATNVHAOTFIEEO—F] (FR - 151L)
Table 4 An example of averages of element Weibull distribu-

tions for the group of science and master course.

K4 B4 TN | ETIATV | EZTA T

A R 118.68 191.61 345.06

B K% 129.54 179.51 319.18

C K 133.42 182.33 331.57

D k& 132.42 183.84 325.11
R - Bh4afk 131.79 187.10 333.87
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FEREZEDS LW B KRFETH LI L% ) hbYE
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ST ONEHERE L 5TV S,
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K5 BSRFIHLTER SN T A =8 (&5E)
Table 5 An example of the estimated parameters for each

university (all students).

K4 m mi M2 ma 73 m3
A R% | 134.39 | 5.58 | 206.78 | 8.77 | 373.02 | 5.69
B K% | 136.98 | 7.31 | 199.19 | 8.14 | 350.08 | 5.23
C K% | 134.77 | 5.13 | 195.80 | 8.19 | 339.98 | 5.23
D K% | 136.68 | 6.96 | 203.23 | 8.47 | 367.47 | 5.44

4k | 134.63 | 5.36 | 205.58 | 8.84 | 376.42 | 5.56

R 6 FRFLTHEE S NRE (&%E)
Table 6 An example of the estimated mixed rates for each

university (all students).

K% st T2 3
A R% | 007 | 0.32 | 0.61
B k% | 0.21 | 0.38 | 0.42
CR% | 025 | 0.42 | 0.33
D K% | 0.11 | 0.38 | 0.51

£ 0.09 | 0.33 | 0.58

Th, REROERIROSNDL OO, FEET A TG
AEDINT A —F HEEMEIIBGE - TB Y, I ITFEEEOMEN %
REZENTEL, $4bb, KEMTORBIGEIFE T
oL, Fi2 [RIcKbLL V=T, [P0 % 7
V=71, MG PET I NV—T] O30 7 V—7
DEEDAEBIZELDLBDEEZ LIV TH S,

3.2 BRIARDEBET LI XL
3.2.1 RE

FERIARE, 5 CTRLALD IS, BEREREHWTT—
YR REREMICEN L, KEoE — FiIZEhilsnier—
FHRELZIDLMESNIHERETVEE D B THO
Thhb.

ARIFFECIE, REIAREZER T 5 BRI 247 9 5ok
EFELT, BEVA TVGADOREREHVWLZE T VT
JALRRET S, 3LI2HTRLIZEBY, REESNS
e DTATNBAEDINT A —=FIZZERFTIEE A LED
RS, ?E':Aﬁtﬁ§7(§<m7§ofb>% FDID, 5RO E

RHHT 2720120, BRELEZHWS ZEDRRHTH
é&%z%ﬂa%. ﬂxﬁ)fjfc , BESINDLHADINT A —

B s, REPRECEILTA LI RET L
FHGEL, BUKREFTVOEBTIVT) XL ZRETS.
3.2.2 ERIKREFI

T, BETIENKEFTVOERT VT X LI
DWTHAT S, — BRI B T 2EETIE, M
THEH RO D B HENPIC L > TBRIZHW S 72

DERK RO L. Kl THhH) MEIZBW T, shiGS)
T RO OFERT VRIS ZE DA L 5 & 9 IRl 2479
VEDH L. —T7, TR L7 L) 1S BREERS T O

1196



E3RNIBF AR EE Vol.58 No.5 1189-1206 (May 2017)

BERICKELMBAFT B720, KREMERT B2 %
5£ﬁ®¢matf,@ A TN DIRE AR v
ZENTED.
m<ﬁ#&ﬁﬁfﬁmﬁ&éﬂ1wéﬁﬁk%?w6u
HIZE T D B HEEL S NV OBEESAT DS, % B_LEA &

I A DR L T, ZOFIEOBICHVH NS
&ﬁlzhnz—@&m%ﬁ&tmfﬁﬁfﬁn,:n
ZHZEHTH B BER T NV OEERSA DR Y %3l 5 RE
EoTWD, ARETRTTIVI) ALTIE, TORME
RRETA TVGAORELDPHRIET A LT, 201l
BERORER TV T) X4 L IZIFFRBEOTFIET, BRIA
RS 5.

J = RERBHTAEICEZBIIICH TR JEORE
MWHT% Fy, By, - Fyy oo, Fp &350 BHIRT F; ©
o M; BoKiEE L], L, -+, L, -, LY, &ET. &
L5 —=FsiCHOMTHENTWETFT—95% N, &35,
= F s IZHYBTRET A TNV ORGSR T 7

Li

tFLEEE (B=1,2,---,K), /— FslZBUJARAME
HKOL Y baE— I(s) 138 (10) TRHE SN 5.
K
I, ==Y mlog, (10)
=1
uﬂumév47w“ﬁ®mnﬁ+®&%@%%¢ﬁ
EBoTBY, KREVITE—KESAIC MEWITEL
DDA TV DR AR <@# vk gy

fiehoTwa, WE, BHIAKE LTI, ic%f\< A3l &
N/ — FECTRAET A TV MOREHERIZEDL S X

ABBINNLE L WEEZ DL ENTE LS,

W+ F; TR 7zRokiE LI TEHY LT/ —FD
TR N, LA F, TO/—NICHY L TRR
EIA TV RORE T wi,m EEBT A BT F 12X
DIgRI SNzt / — FOtEHE I,(F;) 23 (11) TEtE
T 5.

M;

L(F) ==Y

m=1

NS DOfFHEEZHWT, RERIZBITLFEEHT VI

AL EFPLHET, B, BIARZEESETNCZ

EWRETH 5.

DTS, BRIARDART IV T) X LERT.

[BRIARDERT7ILT X L]

Stepl) V—F/—=Fs DAL LLIREMHEE T 5.
ET=F &=t/ = FsiZHDHET, Ny=N &
T5.

Step2) X (11) 12XV, §_RTDE — F s XL T I

S

K
N g " logy T (11)
k=1

Y RRBRAT-O I,(F)) %75
Step3) (I, — I,(F;))N; ﬁﬂik&
T 5.

Stepd4) Stepd) THERN SN2/ — F s lZBWT,
I, — L(Fy) DMk d Fy 28R, F; L5 5.
Step5) ERLAEHET F12kh /= FEGIL, %

T/ —FNIBETA27—% %KD, /- FJS BT
— ¥ Ny 2RD 5,
Step6) TSR SR UE, Step2) ICR A

B (j=1,...,J).
éﬂ/—ﬁs% SN

O
AT BT BT HMEE, BHADE — FIJET 5
T = Y R EENCRE Y A BIMEE Tl o 72 a & L7z,

CHLTHROLNIEHIARDKIE — FIZIiE, BRETA TNV
DRI GENTVWE, £/ —FIE, V= —F»b
BYAEIC L > THREEH SN TELFEDO I V- T, K
LTBY, &7V —FI2 LT 1 2DRET A TIVAA4H
REESNZET L E L > TV,

4. BT 2D FER

RETIE, RELLOGEIZL ST, K=FVHFA O
ET =5 RGN, BIET VML LHREZRT.

4.1 HHT—4

WRETFEOHENMZ R T2, K= VH A b EO%E
T=5 e O THIEiTv, ETVOTFEREIZ DOV THR
FEERATH . BARIIZIE, 2012 EED R — 7 )V A FFIHE
DL, RBIEEE TR 2 AT LcaS¥ 0T —5 %
FHF—F E L TCTFHMETVEHEL, BETHDH 213
FEEOT—% (FAMT—=%) #FHIL, ZOTHKEZ
ﬂ%wfﬂf’r%%‘w%@mﬁ?é FHIHATW R WT A b

XL TH FHRENS 20 THIUE, SHET
wktf®%mﬁ§§mwt%xé EWTEL. FD)
2T, BOENETFTNVICOVWTELELE2 5,

EWF— 713 2012 EEFIHFED K — 5 VA4 L0y
15 B OFET—%, FUKELZNL 2007 A 7 —
Z13 2013 FEEFIHFELE DR — 7 VA4 MY 15 TR5 D
ETF—5ThHbH, Thabb, 2012FEFMOT— 5 i
L, 2013 SEFER O FAEDOBHIRIEHH THE FHT5 b D &
T, B, TITHNTWVS 2013 EERD T — 512D
W, BRI LT ER—DbDE % ->T
WhZEITFEE SN,

F72, BANEATD) 720 DOFMEKE uw = (5, LI,
FR7IAL) & L7z R, FEENRFRE,E R
FTEH, CHIILRPERP T RTERTH L. Fr T

13 RE 747»6}% BWTC, BESNBERT A TNGAiHEE
DY, REENEDEDLLHEVEWD ZEIE, 2040 (BRI
Iz ;cf\#ﬁ#ﬂktam_t%%uﬂ&a‘é BERIC 2 B T
MBS R 7 5 & 9 @I L.

© 2017 Information Processing Society of Japan

4 K E OIS T Tv A MDL (Minimum Descrip-
tion Length) 2:#£%> AIC (Akaike Information Criterion), BIC
(Bayesian Information Criterion) 7 & @€ 7))V IR IEHE % ]
WHZLLHRETHS.
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Table 7 The estimated parameters for all data

(no stratification).

H—TA TN AT EETIA T
INTG A =% m mi 72 mo n3 ms
e AH 134.63 | 5.36 | 205.58 | 8.84 | 376.42 | 5.56
SFHE 124.11 194.52 347.73

®8 ET—FIILTHEESNRAL
Table 8 The estimated mixed rates for all data

(no stratification).

INT A =% T T T3
HEEqE 0.09 | 0.33 | 0.58
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DHFHETF VAR L TWAE 2D, REETFVEEATLIED
RUPEF RIS B 720DR—AT A4 LT, BEE LGVE—
DIATVGAOREE XY LTS, BETA TVGATIE, 73
TA—Y DR, ETNVPEHLL TWab720, I EmEg
ThNE, FAEEIHILTLETTHL.
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Fig. 7 Stratification tree structure estimated by the data of
the 2012 academic year.
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Table 9 Prediction accuracy.

STl A REFE ST
SERg S R 25.07 53.12

KL 1&$hE 120.48 547.24
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Fig. 8 Mean absolute error of the median on each leaf node.
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Fig. 10 The estimated mixed Weibull distribution for the

group of Science, Master course, and Clusterl.
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Fig. 11 The estimated mixed Weibull distribution for the

group of Science, Master course, and Cluster2.
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£ 10 FHEOK 7 I A5 ORAL LI
Table 10 The mixed rates and characteristics of each cluster

(undergraduate students).
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Table 11 The mean of each cluster (undergraduate students).
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Fig. A-1 The curve of finishing dates of job hunting calculated
by the estimated single Weibull distribution.
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Fig. A-2 The scatter plot diagram between early entries and
the finishing date of job hunting.

AL I SN0, PICBWTRE BRI
EDEPELTLE 72720 THHEEZLNL. b
b, BB EAE TR, BT A4 TV TR
PTERWw/cw, LH)ERIBDOEOHERETIVEEAT
BB D 5.

A2 EARDFOFBR

LIFTid, £1IRLA, &0MEED ) 5, BBIEE)
TSR E BN RO NP o ZHBIZOWT, £
DGR E RS,

A21 BHIC MNIRICLZHHMOMER
BHOBEBETEL L OMEICT Y M) LTWB2RER, 5t
BB CELTH D, BB TR R v o Tl 2w
NEVIREFHO D &, RHOEBTOI Y MY LBk
B TR & OBRICOWTO T 4T o 2. AT,
20124E 3 H 1 HURICAT o 72> MY 2R > by
FEFEL. T2, 1008 oy M) BISEEMEE L
THERR L7, A2 1F, A KFOFAEORBOT Y M)
B & MBS R TR OB EHAN E LTELZDDT
B 5. FRENTRBRE B T RS, #EEiE 201243 A 1 H
FCOFEDEFEANOLY N EEZRL TS, X A2 K
D, BHlo > M) & RBIEE#E TN R & 2 AHBI

1204



1BRIEF=EmEE Vol.58 No.5 1189-1206 (May 2017)

RN hol, 2oLy, BEio > M) KIIHRT
RN B 2 52 w2 Vo 7.

A2.2 AREEADIL MIERIZLZDHOIER

— I ANREENDO T Y P EIEDE L EmeEAld
RAZER D <, SEBIHBIFE TR 2% < 2 2 W ge ks
HoHEEZLNTVE., ZOBEBUEIIELV DL DO % TR
T57:0, NGEENORI O b 1) 38 G Eh#E T
B OWT OO EFT - 72, S HOGHONEIT IV D
SRR EFE—Thb. ZI2T, FEI,SOZ Y Y ED
10,000 L Eo 3% NSk e L, RoEO= > MY
&, AT IV ERBRIC 2012 4E 3 A L HBLgTO = > b)) &%
FL7- B A3 ICARFOFAEDREIPO NGAFE~D T
M) R R TR O BE X A2 R, AR
IEEISIT U7z, #tlid 20124E 3 H 1 HE TOAK
EADIT PYREZRLTWA. A3 LML
FTIENTE o7z, THUTEY, NEA¥E~DT Y+
) RSB TR IZB RS v £ 2 5, AR
WL DTy MY BifFo/2 b LT OBIRIEEIAE L %
LEWRRLLWZ EGH 5.

A3 TATILDHEDOELHTE

WCHEEMIELLTFOFIETRD NS, WE, N EOE]
WTF—% a1, 20, -, oy PEONT2E ZONEBRBL %3\
(A3) TrHT 2.

N
l/::IIf(xﬂW%U>V) (Ain
=1
LA ERDm, n, v 28T, S0L) g Es
m, §, 4 LR, Ihrilifics LR @FIE L OK
KEZFET L L, logL OMEEET I L IZFMETH 5
EARE LT, KO R

Olog L o m m
5 = E ——{1=z"),=0 (A.4)
" —~ 1 7
.
«
05 Eox X x
« S x  x
0a o Wb X L% ng
P Lk o x Box 385000 TR
o R
|
< os
S
H o y
< 04
k2 X
5 03 X
02 «
2
0.1 RN
) R RE

2011/9/14 2011/12/23 2012/4/1 2012/7/10 2012/10/18 2013/1/26 2013/5/6

FABUE BN T B

A3 ANREFEANDOIT Y b EGRIBIEEFE TR O #A X
Fig. A-3 The scatter plot diagram between the entry rates for
popular companies and the finishing date of job hunt-

ing.
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S LI Lo TIREEERERODL I ENTE A, T-
2L,
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THY, A (A4)—(A6) IO IR DT, I
R AHEEEZ N TR I LD TES, =2— b [36]
% EORER) % Bk LFIEAH S5,

B, AETETTICBERTnDLEBY, (IE/ T
A=F1F0 & LTHEZT ) BR2LSE y=0 & LTZD1H
DT A= FHEEELT). Thbb, X (A3), (A7)IIB
Ja~y%0&L, HHAELTK (AL, (A5 2HVS.

A4 K=3LSNDREETATIAHEHTEL
&R

KT, BETATNVAHOBETITIK=3L1LT
SR ED TN, T TIEIBEETIS, K 2L 1HLE60
BEBRTFT-FITF T AEEHRLE LT, K=20%6%
RA2I1Z, K=4D45%FK A3 1IRT.

I KEKRELL, 728213, K=10 L LB E0O%
EET A TVGAOEHL, AEVHTRSIEIC, 158.04,
177.81, 255.72, 269.20, 269.42, 289.78, 291.24, 296.59,
319.17, 44151 &2 > TB Y, FHMEITIE A% Y L7
BHETA TVHARERINTLE-o TS (728 21T,
269.20 & 269.42 % &). K 2SKEWEEIE, BEIA4 7
VAT O ERIRT A LML b LR 5.

RA2 BYRT-IPOEESININT A=Y (K =2)
Table A-2 The estimated parameters learned by all data

(K =2).
B A4 T | ETIAL TV
n 289.40 317.64
m 2.96 3.13
Sy 258.26 284.19

R A3 RFFTFT—IPOMWEENINT A=Y (K=4)
Table A-3 The estimated parameters learned by all data

(K = 4).
EB—TIA TNV E_TATIVNEZTALTIV|ENTA TV
n 183.90 300.07 329.83 351.06
m 6.58 3.24 3.39 4.19
Ty 171.47 268.94 296.27 319.04
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