h R FEBERE R ST AT
47:1 (2016), 67-106

I T VE AR 2 i —
Sk LTk 2 FAC R ) L e 49 ol B 5 Y
Weibull 73 #7

~ £
R
S R B RSV R 22
L ERVA RN Gy

BAS2EE: U TIEFEE. Weibull FHED . SRR, LLBIE B
JEL D¥AfER: 124, J53, J63

*OBRRIEE: LB E, R EEAET R, 20T 115 EE RS B 128 %, B
(02) 2782-2791 53#% 312; A (02) 2785-3946; E-mail: fjiang@econ.sinica.edu.tw,



B B

ATARIBEA S E R0, et [RURIAEFE | ot [IRESFE | X TRA
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I[]

1. Hi

[FRERFEE | (tenure with current employment), X [3E; T/E4EE | (cur-
rent job tenure) B [ BRI TIEHAM ], BIE1ER255 8% 15 B mi BT 2
BHRFERE, RBEENSIE, BEEENINAKENE THENRE
7E M £ IETER

RS E) IR B RS TR [8LEEM] (vintage) 2 A JTE AR
By, B RE A A B A RE R BAYFTEE . {H2, Clark and Ogawa
(1992) KU FEAItLEE R, Bt E. (BEZ S B DA N ERERiT 5
EEAANE, BOE MRS B R B MR IR MEES X, 0 H, thifTthigdExe e
E M A, BERFRIERRE, REttARNEREENRFEER
TLORBHATRRRE, ALl BTHEENRE, EEEEmAREKRE [N
LEITYS ] NS E RN, BERBEINE B TH [EL3E8E 7] (employability)
BRI LT,

TE NSRRI B, B LR AR RN, 558 AR MERERIRE
BRI 4 S B TR R4 e  MERE AR IETHRY 2, Horh DL TUEE A
] (agency theory) i E KM, BIEZHER, MEBES B LTI TIFER
Wi B B, #E B TERR R, it B T TEMERIE. BEPH
BIg8EE D, BREFEGMRZ B LEZIGIIMAT, BRRIEE
RPAEISMARE, BEE R EGRREEE THEREE . &
MEFH AR RIR L Em FRER: AR5 BIE R [ 4 ar HIRIFAM & ] (total of life-
time stream), 7RE[ [ & aEHS BN RS E Z IORE L, HERH [ amE 4
ENWREZ IR, SRR F G FIE rTIRIGERE [HIIR R, BEAT] 2
TREK

B [ T8 T2 3 | (theories of delayed payment contracts), 5
#1H Lazear (1979, 1981) f&H, ##&E Harris and Holmstrom (1982) #1
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Holmstrom (1983, 1999) FtHEA . 1845 Lazear (1979, 1981) Z &m3t, {E
B B TIEE R 2N HELHEETRE, URZHE—% 1€ ] (up-
front money) f& R, B0 R E B EER [E% ] (bonds); B, Mk
[#BZEH{E ] (excess compensation) AR, (Tt E THHEAEBLEENES
W&, HREEHEESPR B TNEEEE NN L ZENSEGH R
ZAEF, BB TRK, REBRUESNARERE B THES. HE, HETIL
SESCEER, AINENMERHEE RGN E, R RICEEN &, BT
HFET-EHRESE. FTHCRELRKESL, SNMEEREERKE
REAMERE, A BRI 5= 1A 42 7 ) BRI RE 1TRYEE ST, B White (1993) #F
EENEBE [EMES ] (performance bonds),

i, B 1980 FERAHALIK, LHMITEBRRZBEN4EEERE (GDP) H
# (55 B34 ) AlE# T ¥, Karabarbounis and Neiman (2014) &%
B R AP EHEHE (information technology, IT) 4 FIE i #c.
HEEWMIER, 5B 0E NEF, 8- EAR: B2 IT EEEE
REEE, SR 4 ERBEMEIHER, REREEREVIRMHN R, SHE#
B EEHE BB KIERTT, REMEEMRE VRSB OET
WA, S R BLEA R o B AR A R R I S B R SR i G AR SR AU RE, 1
M GDP & &% TRk, & A M7%H_LF . Karabarbounis and Neiman
(2014) WEF, EREABEENRMEE, —HHEEHEERREEREM
HE R HEE LERRBRE, 5— T HBALESEEFESREE . KE
FEERNIEEE, B gmES IR L. 7T R, EE2REEHHE T IFNES,
BREE T HEE R EE EEZRERE, H, B THENRPRE D
Ef R e,

£ EIIFERYE, 1990 FRDIZK, B REEARS B ECARER T A B IRH
sEMEE A, DAET S S S B 23K, iR M58 ] 5

U BT RIER B AR, 1A, SR sz 5E T, BAEENEHES Rie), R
F4 MEEWIETRT ] (non-portable) EIRIRY TIEEFT, BUEEESHES [FEREMFESE] (non-
invested pension). Kz, % & THESFIETIF, BMAEREZESWKE [T SHETIES
i, AETEESWRE (M4 4 | (portable pension) B [%& M4 4 | (invested pension)o

70



EETR T ERA & R T — BN K LI B B R B & B Weibull 537 (L& S

KR, BEUER [HARZE | B H AR, TR, B, =Etk.
R, WO, RIKEA NS E R TRl ] R IRE IR
(LEE, 2011), REEFHE [ ANERFEEHRS 1, J6= 2008 £ 2013 &
R, 2R IGEA STEFIRRA TEABEIH 497 T AHZE 589 T A,
HRIESTF 19%; EA DL 15 2 29 JREFGIEE K, #3T 30%. £ 2013 £,
BRI LRI AU R A B IR R &, R B FZEFE T
FAO (10,967 FA) £ 9.02%.

FEHAU R R B A FTERRI IR, ZEBTHEEST, WEREX
HHSERMET AR, Bt SR, AR, HERZEE
IR E B B RIS R R B E, DURE TIERE, HEPrirErRE
B, B IETHEAALE. BIREMZEEREEAHME. IGEEMKF]
IKET. IKE LEER T2 Z0FE%, ZSRATEERE,

MR FIRE TAF 25 B 22 A0 TRERRE | B8 FIRE S /1R [EK
NF ZESRE, BUEANKGE TR B R BHE, SRR . K, BIRA
AR AT A B B/E, 28 NRERKRE |; (H2, IRERBIER
Bt EE BN, HAERENENER, BUKE LEFBLHE R E R ER
f. FrlA, Bl BRI EIRA FENKE S LRSS B R R A8, Al LR E R
HRIRE 25 /12 18 s (B IR B ANFE /A R THERY K, — R AT e fF
55 TE ARG, TH, IGES TSN H AR IR E R HEEE X,
— R R B YR B AE BT B 25 B B, BOHEAR B % ] 22 HIR,
HEERITANMHEBEESR, R ER. BEES, h—fAETK, RUEL
R (SSENELHERR) 55 842 B B T TEEEH 2B HERE | ZHE.

RIFE BB L SR ARG N I B G [T (piece pay) Rk, #am BA
MR HEE KR AR R 3. Bayo-Moriones et al. (2004) & &5
faH, RAVEEAG N HIR R, B &Y B TIREUGAETENRY [ EUE
(explicit incentive) W&, HHIHY, fATEAER TS DA S & TRE B RS SR AER
R FABIf%. White (1993) Z B HEE, S Lazear (1979, 1981)
Frigaiy [Fa 1B 324 ) (implicit incentive contract) 2 & #i1E FHIEE, #&
NEREE Az (5T B A#G 1 il B

71



EEIRETEHIEESR 47:1 (2016)

LB E RS ETHSMEE, AN ERRNA = — (EXEhEEY
RN TIFEER T REE S, —. B ERIEA, SRS L r] s B E
ANBRTIEEBEERERE . B K BURE B, HRMEASR T /EHIH
RECER, MEER MG WEE, HER TEREE, GRE
| R/ INB(ERBOBECZ R, 7REN: FERBOECE L, A im B T/ B
BIRENABRS . AinBRENABR D, BASHEEERA [TWeibull B9E &
FOH BRI R ERLL |, (R E LR MR R TR . = KX
#t Weibull HIf&ET 53R 35S, MR ESURBR AL R, RRAH IR
BIE R AGE 5 R E S, DUR LA R B A D ok Bkl | 82 TEEBI A
b | <z PR AR

R EHTEHIERET, ITREH DU 5 MR RERS €
ANERE R, TR HRFEEHBEEE AR LERERR. =/
BETTH, H5S [Weibull B RIECHBOR MR B | B, K Tn#E
S | 82 TEEBIEER | AR &R ERRH], B B EE . HBRfiRd
R R EE

2. BRIFFE. BMEBEANEFREZERSE

2.1 REBI{FEEHESEHHERNKE

HPHBRE NG [ —REANER ] EREANEREENERN, A FHE
AMTEEANNEROBE A, FrLOUR BN B ARERL, #ERE A
NEREE AT REAZBZ RS T EYE, A ZHMEEYE (Ben-
Porath, 1967; {LE ', 2008). A, & B TAH#EERN F ERKGEBL—MIEA
NER, Qg T TIFRE, 808 A HERER, REHREifasn
[E&E BT (replaced workers) 77 BiEEREIIRE AR, H—FHH, KiEHE
N JTE AT A I R, SGE 48 B T TIER R 8 (K, ATLL, F
BT, BEETHHENFERREBRR —REATIER, R R R R 5
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TR, BB EHIRRE LR T2 (turnover rate) P
Ko AN, FRFE e B L1, Rt H RSy £ E B Bk, | R FRHER (&
B KA | (replacement costs), FI40: EHHEE B TH [FEERKA ] (recruiting
costs) BRAIBRECAR, T8 LLpli A G HA o B2 E R E B T Bi; 5—
JiHE, KA RS B E B 4 EEEh B HIRE, BoE B TR EH 51/ s L
7, g BRI ERY [[EEE] (barriers), {ETMIHE B TREN B, FIt, —
e N & AR BN 2 RS BB E LR EN EERE T, #ik
BT,

Rz, REBRERL TREREANER] EBEANERRENE
i, BUMBEAREE A NERAME SRR ERKA (Hutchens, 1989).
FT A, AIERRISUR, ¥ R E AN N ERW R EBEGIIRAR, & EHBH
iR 245 TH[F 48 (Hashimoto, 1981, 2001).% — /71, R#EFEEKH#E
HET, ML ANENEENHTETRAR ~HER2HIEEANTER
HRERAR, H—H, XKEEANER TR (BERA) @R
7, BB TE TR REER A, bl H—S T ENEEEEZBR
REFEREE AN NEAR, BB R e R B 2R (R, B E BRI ks
TAER BRI, SO E TR EEHEERES i, HH%
FEERE AN EARAEH [TERFIFE] (on-the-job training, OJT) B [F§ L
{EE2% | (learning by doing) 4 2% | (post-school) A TEARRE /A
B, BI5E Lbimult th ik i 55 SOk B DA TEREREZE ] (tenure with current em-
ployment) fERREREANERFERNBEREE (proxy) Z£K (Abra-
ham and Farber, 1987; Dustman and Meghir, 2005; Zwick, 2008), Krause

2 SRR ERERE AN EARE RSB [HFERER] (shared investments), HH
HANT: HPHPBADERZER [SRAEREES ] (capturability of returns) ZF L H T, B
BRGBAGLE, WES. &% 7575 7S B i R R e A 18 A1 B 1 AR S St 7 2 A= A sl
I, MGG [ AHEE M |, DA B e i R 38 s RN BB RO, T3 38 30 8 7 ER N e B T AU
[$L[FI#%E | ;84 N JIE A (share the investments in the human capital), #1527, KB A B AH
BHRINE [FE#R =R T | (components of random error) Z 3 EEAEFEE HEZR 0 K [E{L)
(degenerate), MR B B TH PS5 R IRE HEIER(RIFHE [V (separate) FTETEE]
B, (et MRS B TR [HR[R]) AdEE e A T B AR B E A (Hashimoto, 1981, p. 480).

S BE L WMEEEA B AL T E A RS E, K5E B TR TE LR F AR B A e i,
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(2012) AIFBHE B TAIEFEZ | (current job tenure) 5% [FHk T/ERAR I,
K ERIIEERPE— [FE | M RENR R E,

A2, B — B AN E R SR H R R EGE e B AN N ER
BRERCHH (Ben-Porath, 1967; {LE &, 2008), AIFEEANEARE
AT, s LEAS BTSSR ERERES DR TIFNGEHELVESE,
HEHEBRSE2HEN 4 aEE [ RHE | (non-intermittent) &, H;EHE A
HERF KA [HZ ] (time path) AT (Jiang, 1987a, 1987b, 1992;
Mincer and Polachek,1974; Polachek, 1975). A, BB DL [£1%45
B ke ], Bl (il — EREEFE — o), (ERERIZENE —& 1T
ANNEBERFEENBREE, Krause (2012) G HEMRES [FRERE: ] (career
experience), RIERZENE TR [1IEX () FE22(E | (formal schooling)
%, EAGETSERIE [MEA] R 2R RE. X, 1R# Ben-
Porath (1967), & —#% M\ J1E AR 77 220 518 B S Bry 38 i LUE
VB SR, 5 Mincer (1974) #% [ dm BRI DB AL eS| R EBS
BhTi5R B KR [FM ] (downward concave) AJ {43 B #L,

22 HERRIFFECIERSR

RS E N\ D AN AR R R R B & TRV — TR B AERY. AR 4R Polachek
(1980) #y TBIRRfE e8|, H R LHENEBEANEAEERS, BREY
EEANNBEABRANTREK, A EE GG THENRS, S8 E
ERABHABRA R, (M5 a RIa%, B34 E2RrHE
BRD, ERERT, BEEEE THERE AMKE, BTH T HHEE
R KRR, EMERESERAEERE (time or planning horizon).
TH, REREREANERERORKEHEE, AERNHEFEDTER
B TR EHF TR ] (enterprise-specific knowledge stock) Z B2, i
H (K EHRFEZ ] (sustainable competitive advantage), k& & A& S
B T 1285 2 IR ] AT SRA KRB AN HE Y BT B 2, IR, AR 22 3, S8 RE
Pt R BLE B TR RIA A KR fRo
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Krause (2012) &, BB NRERAVERLE, REERAKIEEE
HEBRK B —, HEFEREE/HHE. $ITHEERANEZE TR
&, MEANFEEERARERERNRESNE, HEEGERETR, RSRE
BT HER 25 B HRE, (B MR (A B A [REM% ), D3E
— P Eb 8 TRTERADERE R EE [ E2E iR (learning
curve unique to nursing home); At &3 F(E7EHERARZLA R
SEIN FRATE] iR, SITHREESRERANERRS, AIHEER
AURGE R B ESR T ot RS, MEEEEE R B LFFEE I
R i, B FECHBLIFFEE B ERE RN RELE 2R
TR iz, 8 HE FER TIEBEAR RS, A G B [ N2 EER
(quality meltdown), RfERF—RI TIE#E T, HFEEH [BrANFE | et
A NE AR G RBE RS B B R EEG R, T RCR R 2
iy T | 2 AJTEAR (ILEE, 2008),

EHUARRELZHNAERE, BMEREANER, AR REEEEA
EEREFTEEEN [HEREEER] (quasi-fixed factors), &R HEEHET
4 (O], 1962). ARMEREANERT TR (B5E2T) #EHPHRIRK
H, B E TR A SR B R, IR AR E L N B A A B A R
1 2 75 R 8 E R E AR BB 2R, 58 e HE [ T B2 58 A SO AT i a2
— T JE R EEEIRA THEEFEE AL | (quasi-sunk capital costs), Rachid
(1988) 18H, BfEEAE M WE, B = REAY | (irrevocable) YEFERE E
A B8, 2R HigHLENEY, NS EHENERRES: MMMERE
HYEE M A EE B MAEE T, M A, Rz, HEFRNEHR [RIZREIERY
# A ] (hit-and-run entry) Z B, HIZREAEEEETNTHEARIEE B
RGN, BOERE RN % s AL, ERMHE % B R 3 A 5
Y@t % | (transients), M EE RS BIREER.OE MY M EE B
HIER, ALl —{EBE S R e N T E AR R, HoE iy o E s Ea
¥ R, MM S RHES, R T gEERERLATL,

— RIS, AEBIRENEESERK, MIEMEENRERSEEER
MtER %, R, 6 4 EREIER T, Hi B THE T [ R 2 Rk /Y
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TR, B EEEEEE ERNBRA MRS, (L8 TESRER T
TERG BRI that iR, AMEANL, KI5 Rkl A G R R i,
HVZERSE R BRI REREE BER e ET A E MR E, B TR EEREE K
KGEERR, N, EHEESFEZIER, HFEE-BUEEN [T5
HREERA | MBREE, ME (T4 ERE] UERREE; EMEFER
HAEEZANER RS R, HRNESETSN S B HELEEKR.
LA, BeMTEHA: R RO, RIIH B T3 & 6 R 2 EBRE) Rt
R%; EamiE EEs, M 8 T MR MR EEE, WA TERB T F
HEZELRRR.

i, BER KRR, REFrRARE £ ERIMR S, BeH B THETH
FrENNBERZE RS, A FAREERE . Fla0: FEesghnss TR TIE
MR R, HHEERESEANERNRE BBEARBIE; fNDIE L
f&55 TAERMHIEMERN 4 EEFREESRRE. BRERRERS, CH, M
T R 325 E A A BT AR — B, ORAR RR R Y kv i E TR
EANNEERZEEBFELRA S, MER G CES e EER, R EE
LRI AR KRR RS, (B H B & AR,

Lazear (1979, 1981) HUREESI(F 22K, (R—MER 1B FIHT. BB
HIEARI R, REAN e & FIFEUER AR B E, R g R ETEER
HAZS B 3R i B SR E B ARG, 18T 55 B R IR (R BA (R AL B AR E . F LA,
Hutchens (1989) 1 Parsons (1986) #5H, ;& & B8 FAZFIRUMER:, B
FHEERERY EHR,

i, Luski and Malul (2014) B EEER, 58 [ELEX AT (deferred
payment) BifE [ #1E | (back-loaded or rear-loaded compensation)
g 8 TR TIE ERTBEA S ), AR H e G H B H AL T
HIORSZRETIE, # B THE AN TERE e RIE, RIESHERB TR Y
ZhERE. HEl B T— By, 8O0 25 ERIM TOE, St s
TEH%SF (shirk obligations or responsibilities), & £ N ETEE KL E IR
% T8507 ] (monitor) M T/ERIENE, BTLA, BNEEF [5EF]] (detect) BT
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BIERBE AR TE, BTIE8# (misconduct) HIHEZSIGREZ IR TIEES
)58 5 T 3l ko

R ot iR R E S (B H) i E R B2 E . R E KRR
TR HE S IO B B 5), #38 Mumford and Smith (2003), 78 HAb Rk 1
St EMR B THHB LIEFEE ZRHE, flan: 1736, TIFRIRE. T/F
GiFrERE. LIRS PRy R R € Bl E RS ] (firm-specific fixed effects).
Ak B JE S B A B T THY N F | (fringe benefits), Polachek and Siebert
(1993) g, M PERRY [FHBE[ER ] (promotion/demotion) B, tb
fid Lazear (1979, 1981) fEH [1EE T 2H G | PRI KAY T5E] 20
ERNE, EREPHIL B TSRV ENRE, @, RITBRE FaHEEe [ ANE RS
ERRE | ERFERIVERER, [EHHERER2EIE TSRS
TZER. A, SRR, M LIFRRRE B Y, M E R R AER
Ko AL, FEREEBELE, ARMREBE RS BE D, KHERHERER
EAMABHBRERB TFEENFEEE. EMENTIFERLE, ZHE
FriEREHEHER 2, MiE a0/ FRmAGEE, 2 aa [ H/E
LR k EEETEZHRERERELE] & EEFR ()] £=
HH R

EREMGENEENE. ©ERE. TIESMER. BEREREESR.
B T hong A< 28, ZZD (R, BE AR B R SR B SRR RO R £, R
BB B R R 5eE, FEh B HR 2 R (ERZERR A
NEVEEE R fGE LR E R E R, B S B 8 R R 8
Z ¥, FE DAY 45 L0 R R I S A R L R AR RO ER o R

X, BTHENGFEER, GIA: 2 KE, TS5 EKE BEEEREH,
DUR NVE8G, Ian: MR SEIRARRE. Flns e, ha B H B TIEE
&2 R, TH, 184 Mumford and Smith (2003) Z#F3e, b ufifE AR
BN B TGN TIERE, g8 B TH TIFRERE R HHE
BILEFEENREM; T HEADSHAgZE 8 T TIFRENT AR, #
Mg EH R TIFEE, HPELEBHMEERA T N ETREE AR
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HIRER S, BAERIER B BRI, AHEn] i B B e B R B T E
FERERERE,

3. BEDA

PRIER I TVEHAR RS R TG E R (survival data), SUARSUIFIRA [1RIEE
BEAT ) % B EARR K S BIERBHHREEFENTE, KX
RERIREE T/EHARIRY TSRS B (distribution of survival time) &8
R (parametric). B, AHTFEERT [Weibull FRER S BRI G FHEER | 6
[ —RR/MRESE] 2R RERRE [EdainsEl (KB T
BJEfz | RYET & .

3.1 Weibull 5E&EEY

Weibull FHERE, fRRE B CIEHH BE Weibull 5380, ATLL, EU T #
BB T/ HARIRY [FAIERER ), BRIE AlEREERE R, WLl r R T WE
Bi{E (realization), Al T 89 [BEZR % B K # ] (probability density function,
pdf) 1 [ ZFESECERE (cumulative distribution function, cdf) 43 5l5:

Ft; 1, p)=1—¢ " 7
F(t; h, p) = ApOut)P e~ 07

KRt, Weibull 2EEEE 28 —& AR 8 (shape parameter) p;
H— EAEZH ] (rate parameter) Lo K&, L 5 T L IEEH (events)
B WA, WER AT BEE R [HEZ2 8] (scale parameter)
B DLW & Weibull 5, B T BIAERAIER T ~ W, p).* I,

4 OET BEEEAE, H pdf 8 cdf 55IB: f(1; 1) = e M R F(; 1) =1 — e M, KBS
DI S8, WEARE E . EE—F, B ER [HEEER | (nested in) Weibull £ EgZ A:
ERAMRZ2E p = 1 B, Weibull 2 EE (LR B D,

78



EETR T ERA & R T — BN K LI B B R B & B Weibull 537 (L& S

T WTFIREREL. AR s, R (SR ) B AR AT o) AR

St)=Prob(T >1)=1— F(t) = e~ *", (1)
H(@t) = f(0)/S@®) = rpOG)P ™, (2)
A(t) = /t H(u)du = —In S(t) = (M1)P, (3)

:>OS(t) = AD, (4)

K (1) 3 (4) K (2) ER: (1) Fad p = 1, S¢) BRI M RBIH
(2)%& p > 1, H@t) BEERBNEEHE; & p < 1, H(r) BEERRY
BREE; # p = 1, Al H(t) TREFERERE. (3) F A &K, S(t) FEks
AR R AR TR, H H (1) FERS FR GRS iR R, #1 Weibull 23 FCHIA

BE2H LR,

3.2 Weibull ZE&EEA [EEEEEIRIEGENE]

T B EENPEREE, BH 1 € [0, co) ATSERNA T, MHEERBFE S
Ft. MEEBEERIRERN ¢ (HH=Z € [0, 00), BE, HRF 1 = €, M
y = In¢, BIEFIIRE S B, MEZEER LM 1 € [0, co) ATAE
FAES T, BEESA—H y = Inr € (—oo, 00) FENS L. A, # o
BREREE, BHAENT (—oo, 0o) ZH, FIERMAIK Y(=InT) BRER
o BIFREVENEL, MiFEH Y (= InT) /Yy [izhk ) 82 [5348] 22 8), MEE—R
S8 o Z S ECHHER [FRE D ECS R ] 1T

Y=InT
=a+o0- o, (5)

H, Y(=InT) %8 T B EHBENES; o BE In T 95 BCERM
iz AriER [ E 28 (location parameter); o B+ 7] In T HS 2 5F
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FEFH [HESH), Ho > 0.° AR Y(=InT) 5 o WHEEE, Y
Bl o BRAE— & — HEKE | (location-scale family), B JhEE5uEs
IR A AT IR AR A TR TS B M A E TR AL | 2 2R, U2 5E Sk i MG T
AR E 2 8 Hedmat

XK o REZAFHEREZE, tERFREER: EERE &/
(standard extreme value (minimum)). —f&{LHR(E. IEHEFEE. FIIZHEE lo-
gistic F4 L, THERE Y (= In T) 23 Weibull, 88, gamma. log-normal.
log-logistic %43 ft. A Weibull #EEHREUEEHEZ [E & RF SR AIZEZE M, 6
581, gamma. log-normal #1log-logistic SR F[F, #EERF e We-
ibull BHAETTERGT.

B AR SORHRTE KRR i80E, EATEH X (5) i Y (= In T) #1T
fliat, FELUERGK (1) 8 (2) F2E S@) Ml ) 2 RSB REEFHE, &
R, —REREE IR BRI E 8 ke B =B Weibull FREEEIK)
rrERa t%, (BRERERETZEER ST, RMLEH AR BN BEE
T

HE EH Y= InT) WEHEAEZESINE « = —InA flo =
1/p, IR (5) AER: 0 = p - InAT = In(At)?, BE 0 BEMESH
5 0. HIRBEZ28E 1 /) [ME%¥ Gumbel 2 (F/ME)] (standard Gumbell
distribution (min.)), 7RE: [ —EM{E (F&/IME) SFC] (extreme-value
type-I (min.) distribution), HlI¥ cdf £ pdf 53 5l5:

Fo(w)=1—e",

folw) = e®e™"

I EV1 RFBIES L, AIREA T RIFOR: 0 ~ EV1(0, 1), ARSTHRAR T AT

> wBY(=InT) WiZEl FER 5) TRERKw =Y —a)/o = (InT —a)/o. E o
BRI RGN RHER 0 f 1 RESE, ME, Y (= InT) WA EFAEEESBIE uy
Moy, BN (5) AIEER: Y =InT = puy + oy - @,

b ERENERRIE [B(EH ] (extreme value theory) i€, FHamEEHNER: BILER
AR [FEE R B TIEE /N RrIBE BT F3E12 (Corelli, 2012; Poon et al., 2003, 2004).
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ERAFAE] ERETR, BB LR RENRESENAZEE [EERE, &
FEi 8 | RMR{ER BB, B FERE BORE AR 8 L, e b B TR AR e
EHNEHRE B L, A, [R3% o B EESESE, A LRHEAXERE
FHY R,

HR, # o = In(Ar)? RAEWRE o HBEZRKE, HERE Weibull 4>
FCHY cdf 82 pdf #HFEIA0T:

n p

Fo (In(n)P]) =1 — el ], — F(t; 0, p)=1—e O,
n(rt)P

fo (In(1)P]) = eln@n"1p=e00"

f@s 2, p) = ap(un)P~lem G077
FRLL % o = —Ink, Ho = 1/p, RS T HIBHER:
T ~W(, p), iff o~EVI1(0,1), (6)

JREN: 5 HMERS (5) T2 o BRER —RR/MEEDE, B Y(=InT) &9
MEERES DB —InA M 1/p, Bl T BH Weibull 3. FrlL, #i&
& T BH Weibull 77, RIFRMAIREZERATZ o BEH /MR
(BB, A i R R fhET, TGN (1) 8 (2) T8 T NFEEER
1 1k BB 2R 2 BB (REUEETHE. M8 — BN RS, 2EBK
DA it

B, &Y (=InT) WABZUESH o = —Inx MERES2H o =
1/p RAR (5), MWPL i REZ(ERIFEFIE (identifier), AIEBATE N B,
EECIE15%

Yi :lnTi

=—InA;, +0 -w;;

TP folw) B Fo(o) ¥ o MOERER, T £ 4, p) B F@; A, p) B 1 B HRER, B
BB AR, MARSRZ ARIESE—H 0" ¥ £ f153,
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:ﬂ:qj,o':i, i=1,2,3,---,N. (5)
p
ftigt=X (6) WFBRIKFE=: (1) BE T, BAXE—-GEN E2H 5K
(parametric distribution), #1: Weibull A EA A B p Z2HH2
Bl (2) #BEE T EEHMEA Bl: 0 < T; <) BEEE. BEgr#
T; 2 FERER [N FEFEE ] (external covariates) [& x;, MG (1)
FrEEN DI 2HRER x; ZHH. (3) hEHELLBHIIR (B B
&, B4 AR fEk
=k (5") B, B Weibull BRI (5) HE&F —Ina B p [{E
28, BT R (1) 8 (2), &XUERK p (Bo = 1/p) BEE, EkR—28
Ink; REBLEHAE x; KB Inx; = X8, HF, B 5 x; FAREAE,
ALl R (5) TER TR 8

YiZh‘lT,‘
=—xXf+0-w, i=123--,N. (5")

RTATE, BN o BEEEE—R/NMREST, B Yi(= InT;) AL
BHEFESESHE —In); f 1/p, Bl T; BF Weibull £E; IR T;
RSB BEER € RG S S R BRI MRS, TTRIBOUE &R B REL,
MR 45 T; B9 [TWeibull B REEE BUR M RHERA |,

HPBRE TR EREE [HEEERHEZ | (right-censored) HY
TBIERIRE, REN: NBIEGERES & &, 05 T, > 1, AES  £21&,
B CIFHAM T BB TES, (B RERIN T, ERAIEEERH g
f; % TR, A S AR T, BEFENELE [5EEHR ] (complete
spell). At EHEERHEIER [FIEE R (survival data) B¢ [ HEEWEREE

8 a5, In; AHEH x| B LR EMEABUL (parameterized). B x; 7 T; KITFEHEA
BEE, WEKKBARHRZ2H Ind RERBKER x;, UATE In ) HESEZ . FHE, &M
AR In A BEE, (B A —28 p RERBKER x; : In p; = xjv, B v 7 x; BRI,
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E BT TERE & 7R85 0T — FF B NRE KB M L L B R g 512 B Weibull 5347 (T2 E
11 (censored data), &L I; X [ A MEEZEE | 10T

L=1, if T, <t (B0 T; 5 5288 ]);
=0, if T; >t (B T; B2 IR 8 [FETEERH ),

AR (57), REASE N, B 8 p ORI B 0

N

LB.plxi.o) =[]0 fo @] [So @] =

i=1
L (B plxiw) =Y i [~Ino +1nH, @)] +1nS, @)
Heh, o = l (7)
p

B (7) B, BF (T, [;) NEIEHER, BELBREEREE S
RAERIER [ R [MTERE ZIEBEZER | (non-informative cen-
soring data). Niff, FHRA SR IR BEARHER 2 B2 M ¥, Bk
REVBR TIEHARI B T BRI RS, (DAFHER G, IR Baum and
Ruhm (2013) Wk, BEE—EEEEARN [ = 0, I (7) fEHEK:

L(B, plxi, @) = Y i, In Sp(@i)e

3.3 Weibull ZEERRY MR EG | 5t =2

[ anhniR | (life acceleration) EE SEER ThnssE B2 B (12 1k) RYBRERT
(accelerate failure-time) B &ﬁﬂ@ﬁ%fbﬂ’ﬂ@&;o EARHESS: BEREER

fin A EA R TRV AR, IR E AL 1L BRI R # 2R, Weibull AR &35
E [ A6 | (accelerated life) AYETEREH], HIERWIT:

P R (5) BE InTy = g(w) = XB+owi = o = g '(InT) = (InT; +
X.B)/o. B dg ' (nT;)/dInT; = o', MUk [FEREB B MBS REREL f(nT) =
ldg='(nT})/dInT;| - fo(g 'UnT}) =071 fu(wi)o
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B BER ), REx;, =08, Yo=InTy) = ow;, i o - w; AIH
JR SRR ST R AR LU T RIRRE & (time scale): Ty = %%, AL, To B
TEANBELEHEME (x;, = 0) Z [2F (BEIR) £ (reference or
comparison subject) BEIE TIEHIME. # In Ty = ow; fAAZ (5) B (5'),
A5

T — e—x§ﬁ+ln Ty

= Tye %P, (8)

HRET, Weibull BB EA ML) MRS, b, o MBMREK
EGIIRIET, B BA SRR (x; £ 0) 2 [£H] 5
TR 4 B T, B RS BB B R (2% £ 1 T) 2
e %P {35 BRI, (50 Ty 2 B LS, LERTEY T bk () T e P

v
Ho

HR, K= (8) AR (1), MR EARRS B AR 18, HAETRK
TAEHIM T B9 ¢ SEDREFAIERIBRER S(r) IR B

S(,%;) = Prob(Tp > teX§ﬂ|Xi)
= So(texéﬂ)’ S()(t) = Prob (TO > t) . (9)

BRI, 2577 T R A R RS RO S T SRR, HI s B M s
88 HBRTIEER T 65 ¢ S0 ARG IS, &R B (A ARt
Bo B LR [HE 1 TR ) 5 1e5P EPRSEIEIEE, X, ER (5)
1 (5") FR A = 5P, BUSTEA: SEHIINE (LB %, B0 3.1 Hif R
PR Rty T A fok, BB AL B e 80 S() RERE RISz
feble, HOE H (1) FERSRSBIE AR A th i | 22 30 5 B S HERA,

Bi%, R (1), 2% (9) AHER: 1 — F(r,%;) = 1 — Fo(te¥P), B
SBRIBES ¢ (45, ATAFIT T 9 pdf ZBI4GR:
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Ft,x) = fo(teF)eP. (10)
E— SRR UR (9), WRER (2) BREBIEER, 53

H(t,x;) = Ho(texgﬁ)exgﬁ. (11)
BRI, B T 2658 ¢ SRR 1L B ASBERS R0 DTS SE, RIS S 2
IR BB EN B2 18, HEBT IR T 655 ¢ SRR RS, [
%] FEEASEEBRY 2% 0 [ ER0 5 1 - &P E2i

IFHERHY %P £ (Lambert et al., 2004),

3.4 Cox HILLHIE RS

Cox LI R B AL 32 BT :
H (t,%;) = Ho(t) - €57 (12)

Kit, BB AR :

XD s ax) =y, (12)
X
H (1, %) — XV (12")
Hy(1)

MIEREE: £ T WEERHER, x; BZLL y BEFIREHE T # 1Er Rk
AR, Wy WS [HLEIEE | (proportional risk), & HH) Hy(r) HiEES
[E 4R EfE | (baseline hazard), HE - EBABBIEE MR Z2E FHE
HEARERRZR. K, #FEEANFRREC BN T 258 « FA~RRRER
B H(t,x;), (MBI | Z2F 80 T R —F& 2 BB Ho(r) 1 TER
2R | (hazard ratios) 8% [FH¥] AR | (relative risk), EH, x; ZREER
eV . B TRTE x;, A AR 5 KRR x;, AT x; 101% (B)
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g, ERETAE, A= (12) #EB5 [ Cox PLEEL (semi-parametric) &
A,

A AR A Weibull BEREEAR, BIEAR (57) BRBIA R
BHE, BRI (12) HBIRB 2 HEHE 7, ST Bk, HEa R
BER (2) 1 Weibull 8 Ho(t) = AP ptP~L, BIRAONGATIL, Ho(r) B
B x; ¢ 2% EE RN RRE, WE P A RTHRES x; ZHE, {em=
(12) # Cox IR A BB T 2

H(t.x) = (%) pt""";
He A=A /P (2)

AR EEEARER R E S Weibull EE, Al Cox B ELEEE ki Hith
& 2HEAK (2) Weibull EMHRIHEA K, B EEHRINRSE p, &
HHEARBHORRE: A* = A - 5/P) (Cox and Oakes, 1984; Kalbfleisch and
Prentice, 1980), TM3& [Fx2 Weibull A & ##i A [ELFIEEET 215 (met-
rics) | BIEH,

B i, BT EERA (57) AUMEEHER, K& (127) HplE
REfEEHER & p T Rig= (2), X (57) eEE:

Yl' :lnT,
=—InA + oo’
= —x(y/p) + oo™

Hi, oo =ocw —InA. (5”)

FAET, AMELEH W E x; BB TN EEE ZERRE: 0Y;/
0x; = 0InT;/0x; = —y/p. L (57) B (2)) "JHl, x; Y, =InT; &
LZIEARSE, HEH T; ;R EERE (H(t,x;)) < BN IE ARG
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EEIE R T (BRI & B T — F8 B R R B [ B ) R B 79 Weibull 9047 ((LE
MR 200 MBS | R BUa B (531, BlHEz R (57) Ex:
“B=(—y/p), = —y=p-—B=1/5)-(=B), (13)

H oo = owi. AR, HEREREE Weibull YRR H, Rl
(12') MELBIRBR AR P, THRAR (57) WRBEEE —8 fE
2 EUEEHE 6 TRAKRES.

DAk =B Rt e iy 8 8, BIX (127) AE % b mT oS

H(t,x;)
Hy(1)
= (em)xl . (eyz)xz ..... (eyk)xk ] (12"

— V1 X1HY2X2 Yk Xk

REFAN (13), 5 j EAERREE x; SN R REUEEHER:
i =exp[—(1/6)-(=B))] =0, j=1,2,---,k (14

Fr LA, EERREER BA Weibull 89 BB SL, ISR BB ) & H R
Z B EHESRIEAE, BAETRR (13) RAZANERS.

EVagill

=N
1

4.1 EBIRERE SEEEHENKR

PRERZRIATL, AR EEERKFOT: — BR& (57) MREREES
F1 2 w BF NEHER—RR/MB(E T, 3 DR A PR R TR
[ T 19 Weibull 7 REEUE BO M R AL, 10 S0 /e S8R R R B B 5 45

10 Asethfggk T BEA#H. gamma. log-normal. & log-logistic £, 7REN: ek (5) B
o KFF G RER/MEIE, —MRACRRE. FHEE R, Y logistic FH 0, M FHAETMHEE, HiER
FE, (REUEEHER E & RF97I9 8L Weibull A —3,
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TER TR B A HEUE; A2 2 BB ER 1 frn, HRERRERE
ZHISCER R RIMERE R, = SRR AR BUEEHE, FTER (8) E (11)
B TAEHRAR Y DAmEAE (R | 2R Fo = #5X (12) ['Cox LR B R
B N2 EARER R ERR (2) Weibull Z EEEIR, X A &R AEOURH
flEHE, BB (127) 85X (127) /Y e B B AE B R ok B FR B 5 T
{E,

BiE Zwick (2008) HIEEWSE, B X THIFHERE B THEEN ZE M
ZEHN, {LEE (2006, 2011) HRAFEFHEERN [ AJTERFEE B8, 15
BIEM Lee (1983) By [— ML WIS B2 fhi51% ] B2 Heckman (1979) 9 [Rif&
Bfliatik | (EIERA B RE, R TERSFIRE (TSR E | [H
TAEEEE | RO DUR B 3R B3 0. B2 2 i, £ 1 AR (57) A8 1
/N TEZ | (HRLY_WAGE HAT) %%, AeZ I HBEENEE, K
MEBRNEN, BHREKNEE BN ETHRZREN B, AT HA
2SLS fligtik: ER—FEE LD, 3R [Mincer ATE AR EFTERE =,
M LA/ NI TR B AR B, R T EZFHEK (57) B LIEEE S
BUEZ WL RN FTE S E BB TRERR, ! HiE Mincer ATEARS
B TS B FANE, S E B AR BUEFT R RN S/ NG T TES, 55
TEEH,

ERME b, AT IR AT R EHEEE 2012 4E 5 A [ANERE
ERFAE] 2 15 F 65 K. ZEPBUNFSRMEIMNHES 2 EEERHES
BIEEAR, BZE REENEENEAGH AR, FH5ERITEE (2006,
2011), HEHE FHE R, EHAE S, AR (5”) Weibull #E, &
B PSRRI TF M ERES R, W% 2 Frr.

4.2 BHET{FEBNFEDH
25 1R (57) WREBHEAR R TR 2 EERR, BUR 5255 8

U R [F/ ST TEH S EE |, MBS 8 SCHOOLING YRS, EXP &
EXPSQ 4}, i#6 £ BRI R EEEH, DR AFEER G MOONLITE 4MFTE #4488, K 0E
EREFERREREHEAR (57) (EREFEEE, AR B EE s R 2 PR,
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*1 BEESARHEESR

L. ANEARZE:

(1) EXFHEFHEE:
SCHOOLING YRS = 0V BEERAHT; = 6 VBI/MEE; = 9V Bl
=12V &k =14 VERE =16V K&,
=18 VHEL; =22V {4+,

(2) EXP = (— & B85k #E)/10 = (s — EREFEEE — 6)/10;
EXPSQ = EXP x EXP,
2. FETIEGAR B SRS
SMALL SIZED = /N2 (2% 8f); MED SIZED = H#I 3,
LARGE SIZED = KEI > 2; GOVT = BUF#ERT.
3. FETIESAATERNEEEE: MANU|CONS = SLE3 85,
4, FE TR M ER REEEPEH: ATYPICAL JOB = JESiAIGHEE,
5. FETERN TIERI R R B
(1) FULLTIME = & H T1F;
(2) MOONLITE = $BEE 582,
H: FMERE = RETEZ (2H TIEZ 8 + HORM TIERED) > 0,
6. MRz B EE: MALE = B,
7. IEHRIRBE 2~ P8 81 MARRIED = B8 B BEEE.
8. EE TIESATHIRRE AR B 2
ADMI = RERE. £EKKHEAE; PROF = H¥ A E;
TECHNICIAN = #/if B i Bi¥E 52 A B; CLERKS = EHZIEAE;
SALES = [R# K ENE; AFFF = BMEHELEANE;
CRAFT = FEFRTIEAE;
LABOR = BB HRF LR MENE (BEEFREM RS ITI) (%),
9. FlRfHEE EEEEL
AGED 15-29 = 15-29 2 BV HE (2FH); AGED 30-44 = 30-44 B2 A4
AGED 45-65 = 45-65 B2 F & .
10. EETIEGATZ S EE RS
METRO = it&Ri; NORTH = JLE##i[&; CENTRAL = il (2%8);
SOUTH = F#ihil&E; EAST = S ESHIE,
11. B/NEFY TERT B8
HRLY_WAGE HAT = 7£ 2SLS HJZ5—R5 B, 1RI% [Mincer A TE AL ENFTSERE, Frfl
B/ TE R I,
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ABSTRACT

Relationships between current job tenure, which refers to the length of time
in the current role at a specific firm, and firm-specific human capital and their
determinants are examined theoretically. The approach of estimation for the
survival model is explored by associating Weibull's parametric log-linear dura-
tion model with the extreme-value type-I (min.) distribution and the accelerated
life model, as well as both proportional and relative hazards as embedded in
Cox’s proportional hazards model. By fitting the survival model to household
data from the May 2012 Manpower Utilization Survey of Taiwan, the estima-
tion results can be briefly summarized as follows: (1) Of all the covariates, for-
mal schooling level imposes the greatest positive effect on the time length of
current job tenure and hence has the greatest mitigating effect on the risk that
the current job tenure fails (terminates); conversely, atypical employment im-
poses the largest negative effect on the time length of current job tenure and
hence has the largest increasing effect on the failure risk of current job tenure.
(2) The current job tenure of the reference subject fails around 8 times earlier (or
ages around 8 times faster) than that of the subject with covariates. More inter-
estingly, this implies that the risk that the current job tenure of the subject fails
at a given survival time equals only around an eighth the risk that the current
job tenure of the reference subject fails at about an eighth times earlier than
the given survival time. (3) Estimation results from Weibull do have implications
similar to results from both the accelerated failure-time and proportional haz-
ards metrics.
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