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Effects of Measurcment Error on Occupational Event History Analysis

s'ncy Rcrcr,-h tn$turqffi;T t"t, Torodo, oH atrn6

Ingodrubn

Evcot hi*ory rndyrir ir onc of tlp Eorr promirinS nsw
bob rvrihblcto rcrdcnicrnd polieyudy& iec$cd in
tbc dprmic proacrrc! undcrlying €mplotd rsd prognm
pudc,ipltion bchrvbr. Thc mnthly &thS of omryrtion
rnd induilry Gopbyacot, doog wi6 b hrsp furtrd nr-
doorl rtprcrdd'vmr, Fu$irlly Drb &c StrP onc of
ttc mrt rttnctivo drlr bucr for nrch rndyrcr. Thc Grlcnl
b nftich tbe *cll doeumcr*ad mrultodGrilrrr b tbc
$PP (rsd dl otlrcr FsGl edicl witb rpftrtooc ecsiDdt
bngeEthur thc bub unil of marurcmcnt) dctnct frlom thb
Ftsrtid ir aot *EU und€rstood. Tb arbrlrl crpqtncnt
ruruting frrom thc ovcrlep h tbc l98lt rad l9t6 SIPP
Prnclr, urhich diffcr only h ths ncthod of oltocting
occuprtion rrld indrrrtry drb, pmvUcr e un[rrc qpponguty
b Srin inright into thc clfcct of mcrrurmt Gnorr on
Gvcot hirory enalyrir.

Erdbr urlyrir (lfiU, lgr2rfouod thrt tbc rmunt of
mnth{o-nontlr 3ror elrrn3e in the SIPP occuptrion dau
ir rcqily rix timcr rr grrrt udm thc $lcsirnr rrp ukod
rnd Godcd cech wlyc (indcpmdert aolbctioo Ghod), &ur
rvbco tlrcy uc only rskcd if tb rcrpordcnt rqortr l
cbrnge in drnice (dcpcndcnt mcthod).

Convcntionrl wirdom ruggpstt thrt tb dcpcndcntnctM
ir hFrior beaurc it rcgults h mury morc 'ibc nqrtivc'
Dcrturct of etrnryethrn do6 thc fordcpcndcotucthod. For
oqrydon rnd indurtry dranp, hwerrsli &cr" b ronc
cryidcoe thd ocpcnocnt Dctho& rcnn[y inprwc orc
dgnrho-rcire ntio of the &tl b*uuo thc ruducrbn in'ilrc poritive' rncuulcr mrc tbrn ofircr lhe incrrrrod
flre ncguiver. Evidcnce of thir il prrticuhrly *mng br
idu*ry clurrye. sfith imepcnccnt drtr ohion, thc
$PP d$r itdicetc ncerly 5f nilfion Mh{mnttl
hdlutry clurrysr during the 2/t6 thruqh an ecriod br
bdividub wrting for fu rlnc cndoyr h bortl
Eodhr. Wilh @rOcnt oolhcbn, &b 63lrlu b rudrrcGd
b lcrs tlrrn 5 nillbn chrngsr. ThG aumbcr of indu*ry
chrqsr for indiyllurb who rlrc chngcd qloycn ia It
rnd 17 nillbn during ths pcriod for t*pcnCcnt rnd
OcecnOcat modct, rurpoctivcly.

h rb prcfcnt Fpcr *c will llciltpt to l$crr thc
rptrtivc cnrpiricd nlidrry of lhc occrryrtloo drrryc

relrurcr for thc two mhodr h the ontcxt of gvcnt-
hillort rnrtyrcr. To do ro rc d qrsrpd tnowledge.
IrcHry dillct furntbnr of 'tnp' o*dtilbn change,
aE ut forod b ue dk bnnr of Lnmlcdge to rcrvc as
bcoAnrrb in ucriry ttc rclrtiw vrlidity -of Qc
EGEI!

Our oofidcoe h 6crc c*lcmd bcoeine*r vericr
mridcnbly. The bc4 rqrue of crenul tnowlcdgc
rvribbb b ur ir e oorcqrrcof tb brrb nmplc dcrign.
Spei6crlly, tb SIPP brr bcco dcdSnd ro thrl
nfcpcadcatquutr nmpht ue intcrvirnrcd mnthly on r
rotrthg buir. Tbir mrnr thrt m Drltcr rrhrt thc
crhodrnarouh prern of tiuc clrrngc, h fu rbrcncc of
mrlurcocnS crnor, crch mntlr of &c bur-rnonth
rpferuaccFiod rbould contrh roughly orc-quutcrof thc
obecntsd 6rngc in ooerryrtioa. Tb cscot b u{rieh
cbrye clu*crlr rt tbc rcrmf of conrarriyt rcfcrcncc
Fbdr, thcrcfore, prcvlb I rrcry rorud ncthod of
grcrriqS the drtiyc $nlily of tbc &tr &om tbc two
olbairn ffihodt.

Ttc reond tounre of mart tnourhdSe upon wtrich
wp cra rrrcrr nlidlry b dtc crtcnt to which obrenod
cbr4cb uocintodwith &ulrcrobrntcd e,hrngw or
rilb tbc cbrnctcrirticr of nnpb ncnbcn rnd/or their
oeclry$ionr. TnF chmgc h oeugdon 'rhould' bc
rcbrd b cbrnge h *egcr rld 'rhouH' be rnotr pwdcnt
br yungar idhridurlt whcrGrr fibc chnsc neod not bc.
fre crtcd to ufticb onc drlr olhctbn nctM. produca
*ronSFr uocirtirrar Gn Oc 'rit$ dirgior) wilh therc
ncrrurur thrn the otbsr [!ctM b, &crcforp, r ocrrurp of
lr relrtivc cmpiricrl nlidlty. Tb rcanrlrcy ofths urcsrcd
rclrtiyc yrlidsy dcecn&, h ftb crrc, on thp eoamqy of
our rJriori tnowlcdgc. Ncvcrthclcr, if thc difrcrcnccl in
thc rrtnltr obtrhod und€r &c two ollcbn dcr rrc
hryF, rc rhouH bc rblc o dirtingubh tb r!6[ptrr of thc
turo br the Frrporcf of wmt hi*ory udyrir.

2. EffC of Cdfsbn MctM oa (hcuprtbnel Spclls

Tb &lr anploycd h our rndyrir welt Gfitnctcd &rom
thc lggt rnd l9t6 SIPP Futl Prnel tangiMinrl Rcrcrrch
Fihr. lbc nmphr rncr\G limfrld b thorc idivilurb rgcd
15 ycan or oHcr rt ths rtrn of thc purcl ufto rrportcd et



ku! two months employment in the Januvy 1986 through 
April 1987 period. The data wen '4# to cl l lcnd.~ 
month (u opposed to panel- month) obsmdona on the 
bun of rotation-group membership prior to cxcnding the 
occupation, industry and wage mcuum. 

T.bb 1 pruatts a vuiw of descriptive lPtirticr for 
occupharl spells by method of data ooUaorion for the 
1985 .ad 1986 SlPP p d .  Tbe average number of 
ooouprtionrl rpellr per individual observed in the 16 montb 
obrtnntion period is some menty percuu higher for the 
bdepeodart data collection method (2.39) thn tor tbe 
dependerU method (1.47). Thic u conristatt with tbe 
higher amount of change noted in the id*. 
S i y ,  the unount of oenrorinp i s  subrtrntttly higher 

with the dependent collection wlhod thrn with the 
iadepeadcnt. More thn l w d i d a  (66.8%) of the 
occupatiod rpelL observed in the 1986 panel (dependent 
collection) were left camred, u opposed to less than 
three-fiftb (56%) in the 1985 p e l  (indgndent 
collection). E m  more d d  b the increrre in right 
otnro* rad durf oenroriag CLC. bothjeft .ad right 
cauoring) brought W by the -data collection 
mcrbod. Right-scMoIsd spells ue d y  ktty-pcfccnt 
(65.1% vr. 43.9%) mcnc pravlhPt * dcpeadart drtr 
ollecrion thn with M q d a & ,  while dud oenrored spelt 
ue more thrn u prcvrlcat (43.8% vt. 213%). 
Thus,on8effasof&colbetion~onsvcarhirtoy 
dpu b to reduce the number of infomathe 
6.c. nolrteIt camrsd) rp.tL anikble ior dysis-from 
4867 for tbe 1985 PIllel to 3578 for the 1986. 

Table 1 
ompthd Event Hirtoy St.tirticr 

by Mode of CoIkdon 

Wba&t or not the reduced number of nodeit cauod 
rpelt brought .bout by dependent data colkabn rrprerentr 
a buofinfonnrtion is not cJQI,beausem&aotknow 
whuthctruep.aernofoccup.tionrlohrngeb. Wcdo 
know, bowever, tbu in the absence of matumncntcmx 
antmncu and cxib &om o~cuprtions should k d y  
rprad over the months of the rcfmnce period. 
Fwtbmore, given the SlPP design we would utpct 
.pproxiuutc1y onaquut# of rll oocupuionrl spells to 
begin (end) u a reun .nd only .bout 8 rixtca~th to both 
begin and end at ream months. The exmt of clustering of 
transitions at the ream months is, therefore, M indiation 
of the extent of respondent cmn in propedy placiig 
events in time. Table 1 indicates that, in this respect, the 
dcpdent  data cotredon method provider claner data. 

R O ~ ~ M Y  dgtuy-h paocar M n  -red rpellr 
obrenodwithtbeiadepardcatcollstionmodtadedata 
ram moath. Thir compusr with h than sixty-four 
~WithtbedcpardadoollsctPoarodc. Everrmolrc 
m a l i n g  b tbe frct tht more tb.n two-thirdr of the 
OOrnpkrcdrpJLobrenedwiththeirrdeptndsnteollootion 
modebothbeg8oaadcodcdutbetam. Thircomprcs 
with slightly bu thn r quarter of &om obaemd with the 
d e p a r k a t c o u c o t i o n ~ .  

Thus, while the number of sam-coincient occupation 
chnga u higher thn it should be for either mode of drta 
collection, it u substanUy closer to what it should be 
with the dependcat mode. 



3. Efftecb of Colkction Mdhod on Event History Modd 
Esfim8ta 

While the above dercriptive rutirtior suggest that the 
dependent data collection method r u u b  in leu but c h e r  
data reguding the timing of cafMccs aed exits from 
~ ~ , i t & a n o t a e c a r v i l y f o l b w d u t p n m c t e r  
dmtu for eneat history modeL will be rignitiorntly 
dfkted by cotlation mode. To invutirpte thb brut, we 
must fint develop an explicit event history model rad rhen 
compare the atimrtet o b W  drom tbe two collocQion 
methods. Becruse tbe rppmpliuc - of klt 
~ ~ ~ d t p c l l s d e p e n d r ~ l ~ ~ k l l y o n w b a h t r t k h P r d  
rrte ia 8 hnction of time in occupuion or industry, we twill 
inolude time explicitly in our foxmuluion. S p e c W y ,  we 
w i l l i n v a t i g a t c m o d e l r b u e d o a t h e f o ~ g h n r d  
function: 

where A is the logirtic function (A(z)=atp(z)l(l +up@))), 
is r vector of chrnctcrhtica of individual i, 6 is  a vector 

of effects of there chnotrrirticr on the hrzud of exiting 
an occupation, ti ia the time the individual hr been ia the 
occuptiod spell, md S(t) m 8 dummy wi.bY equaling 
1 if month t, is a 'ram' month. 

Allowing for r i g h t - ~ ~ ~ r i n g ,  the likclibood fuaotion 
for our model cur be expressed u: 

where I, k the right limit of the obrmrtioa period, f '(tJ 
ic the prob.bility density of individual i exiting at time t, 
given that belrhe hr not exited prior to that h e ,  md 
F '(Q b the correrponding cumulative Mi function. 
Tbc~tpmductinequ*tion2)~rrwa~theeontributian 
to the likelihood fun#ion of the ma-right cawd rpellr, 
while the aecoad portion rep- tht of tbe right 
oearod apclls. The aummuktive dau'i fuaction u 
rrkted to the hrvrd function by: 

wherch(t)isthehurdofdrhgurimet. S i y , t h e  
probabiity density function is dated to the h n r d  ruDction 
vir. 

Substituting equr t io~  3) and 4) into equation 2) yields 
the following likelihood function for the dire& rime 
model: 

Wbea &ding with a Noo-=EM sample such u the 
sm, om cur w l y  ruapling wtiphu via the f0Uowing 
w d g h t d . ~ f u n o t i o n :  

wi ic the individual'r sampling weight d e d  by the 
i v a q c  weight of tbe runpk. 

Finrlly,equrtion6)imrdeafunctionofa,Bandyby 
rubditurjng equation 1) for h(t), md consistau ertimrres of 
tbaepurmaenanbeobrriaedby muimittrgthenatural 
bguithm of the result with respect to thcm.' While we 
rhll mxbizc tbe bguithm of equation 6) d i y  using 
m algorithm wr&n by tk t b e r ,  we should note that it 
iB.Lopouibktouse~bgitprognaubyorerting 
t w n r  for each of the i iadividurk in the 
nmpk (ace e.g. AUiron, 1984). Ato, we should note that 
u the ormabet of time paiob in the ob-on period 
hueue, the p r o b r b i  of an iadividud exiting in any 
om paiod dscreuec .ad that, in the limit, our model 
roduccr to Cox's pqmbnrl hnrb model. 

Table2praaotrthe~obrrimdbymuimizing 
~ 6 ) w i r h ~ t o t h e p u u n e r e n o f e q u a t i o n l )  
k r  the 19851986 SIPP prsct u well u for 
ach panel tepurtely. Tbe aunple amsirtr of the fint non- 
hft sarod oocup.tionrl rpell observed for a c h  
hdividual? 

'ihcquationutowktbermoc&ofdrtrcollectionhaa 
r ~ c f f e c r w c n a t h i r b y d y r e r u a v e r y  
stmight Bnnrd oat witb r cku f o n d  teu procedure. 
Under the null brpotherb of no rouaunl diffhnot, the 
l kdbd-n t io  rurirtio -2(ln(L&ln(4) - In&,)), when 
mbmipts c, i and d qfemt c d i ,  bdcpcndart, and 
-data colWioo mpcctkly, in  d i u t o d  2 with 
d e w  of frocdom equal to tbe number of puuaeren in the 
model. In our ate, thb mti& is 1,178 with 12 degrees 
of f d m  md thc nun hrpotheri i s  clearly md roundly 
rqieUal. Thur, mdhod of data collection mrlta r big and 



vty highly significant diffmnce io the ortimrta obt.med 
tor .vent history uulytis of o o c u p t i d  uritr in the SIPP 
data. Which method yields the ' b r a  atimrter, however, 

M r quation which is not so easily rddrasod. It q u i r e s  
uuninrtion of the individual crtimrttd effects and wme 
judgements regarding their 'reuonablenar ". 

Tabk 2 
Dima+Ti Eveat History W y s M  

kit  b Fht N o ~ L e i t  Cauolrd Occuphn 
(SRS tntpr in pardbaa) 

Whether Seun Month 

**Significant u the .O1 level. 
*Significant at the .05 level. 



C 
1- The independent vuiables included in our modcl om be 4 3  Time & Occupation 

divided into three groupr rccordimg to how hnn our 1 

I knowledge is about their hue effcctr on occuprtioarl The poaitive and r i g n i f i  cc~fficient for time in 
exit hrurdr. The fint group conaists of w b u k  the month occupation ambincd with the aegative .ad significant 

. ooding in quution is a ~ u n  month and the o c a p a k d  wffieient for time-aqured, for dl throe runplea, i n d i i  

I 
hnaiatcncy index.' In the rbscoce of masunment tht the h u r d  of exiting m occupation irmeua at a 
emus, these ruipbkr sbould hate &a!t on the exit &masing nte with time for the knt three or four month 
huuds. The second set of indcptadent wirbkr oonrirt (LC. tbe function y, t + fl rttrinr r o&hum at t = 
of tiate (urd its quue) in the occupation. While time in 7,1(2r3 = .631(2*0.08) = 3.9) md daclhrer theserfter. 

I ocuqdon rbouM affecr the exit hnrd nte, wt&'r Tbe dupe of the survival cunm for dre hkpada~t mode 
on tbe precise psaem of thh effect ue not very strong. modelis,bytbeway,vhtudly idartirrltotiutobt.inedby 
Tbe hnrl set of independent vuirbles ue tbe mbumive Hill .ad Hill, 1986, tor unanpbymcnt aritc uaing r Cox 
maaura of chvr-ca of the individurl (age, mge, proponionrl h a n b  model oa the 1984 SPP proel. 

I eduation, garder) and the occupation (apccilic vo&d 
prrpurtion9. There vuiabler should affect exit hurb, 4 3  S P ~ v e  Vuirbk .  
with higher b r d a  for younger bw wage individruL in 

I 
occqmhns with little rpecific huna~ capital. With respect to the subatwive prrdicron, method of 

ooUeotionhrstrongimprct,forcrtimrtedefFocCcofrome 
hbapa the moat important thing to note about the but oor all maturer. While the dtvetbn of tbe effects of 

srtirmter of Table 2 i s  that overall goodneu of fit of the age (at the beOinning of the ob&n period), wage, and 

I 
model, u measured by the adjusted iikelihood-ntio index, rped6cwationrlpiepurtionuttherunebrbothdata 
it subrtrnWy higher for the independent (39.6%) than for oolkction u d d a ,  tbeir rize md signihctnce ue much 
the dependent mode (17.0%). This is due .Imort entinly, stronger br tbe depardeat mode data. For both collection 
however, to the gigantic effect of the ram with the moda,occupdoaalcxithPrbdccrt~twithrgeata 

I irrdcpardent mode data. The coefficient of 3.58, fbr dcolrumg rue, d r p p r o ~ l y  age 45, at which point 
whaher the month in question is a reun month, implies tbey begin risimg A&. Thic p.oenr is quite rtuonable in 
tht oddr of exiting m occupation ue rome 35 tima tht it r e b  younger w o h '  higher * of unuuploy- 
(=exp(3.58)) u high in r a m  months than ia noaram meat md o k  worken higher risk of laving the kbor 

I moathr. The oomspondimg effect for the d e p t h  mode force. Tbe dreagtb of them age effects for the dependart 
ir juat under 7 (urp(1.94)). modedrubtwisethrtottheiadepcndeat. 'heedimrted 

~ g t  and rpooific voortioaal prepamion efficrr ue . t o  

I 
4.l k m  and Inconsistency Index oonricteat with our p miori -ledge and ue much more 

highly rigniticuu, and in tbe cue of the rpccifio 
Theefktofthisdiirtnceintheramwirbk~thu ~n,morepowafulwidrthedepeDdeatmodedata.  

it dominrtcr the model for the indepcndeaf but oot for the 

I 
depardtnt mode drtr. Table 3 prcrentr tbe owgind The only subatmtiive vuirbk which ia more po\mful 
djurbd likdhod-ntio indicd for the three acts of for the indepeddent dam thn for the dependent is gender. 
pdic ton  by mode of colle#ion. The explumtory power Tbere b evidenoe tht fcmrler h v e  lower occupatiod exit 
of the aam and inconsistency index with indepardaurwde hrzub th8n men in the independent dru. This rcault 

I data collection (32.5%) is more t h  r full order of werm aommhrt suapect. Hktoridy, women workers 
mrgahdc grater than the time m b b l a  (6.3%), .ad hd higher exit h u t &  tiun men+ rekction of more 
h a t  two ordera of magnitude greater than tbe s u b d v e  mkmitmt kbor f o m  w i n .  By 1986, work 
wirbler (0.4%). While rtiu the moU importaot p d i n  pPffnr bad ccmidy dunged, with women being more 

I with dependent data collection, the &ve importance of l i w y t o d e v e n w b e n d r m i l y d e m ~ d s p e r k e d .  
tberounradinconairtencyinduis~yrod&. Homver,w&thertbaeohrngautcaoughtosxptir 

rtvervlindhnrbiadoubtlul. 

I Table 3 
Explumtory Rnvcr by Vuirble Type ud Mode 

(Adj. tileliboobntio kdex) 

I 
I 
I 
I 

I- 



In this paper, we have attempted to war the rtktive 
qrrrlity of occupational data obtained from tbe hrdcpendent 
md dqcadent modes by exmining the woohtion of 
m c u d  occupational change with ~~ vuirbkr. 
This 'anpirid validity' wu found to be tignifiouuly 
higher for the dcpatdent (1986 SIPP Pinel) am& d.u thn 
for the indq#rdat (1985 SIPP btl) mode h. 
w h i c h , i a t b e a b ~ o f m e u u r e m e n t ~ ~ ~ r , ~ a o t  
effoct oGouprtiotul change (e.g., whether r ram month) 
hdsmrllereffoouwiththedcpa&ath,whilethinga 
whioh &odd be mmcW with chrnge hd hrprefkts. 
There diffrrcnces were very highly sigdhnt. Our 
analysis suggests that, at k u t  within the ooaten of went 
history models, the analytic potential of the SIPP 
occupation 65. wu increued subrt.ntklly by the move to 
dependent data oollection methods. 
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hcrtimrtedrturdudcrronuertillindicrtiveoftherrktivepdionoftbcsrtimuer. 

I 2. Wedircudlefi~drpellrbccrurecwecxpecrth.hvrdntetobtrfunctionoftimeinoocupPtionmdthaerpebue 
uninfomytiw. Non-kt oearod rpell, &sequent OD 6nt ue potaiWy i n f o d v e  but q u i r e  one to urume 
idependcace kcween tpeIlr-r very strong ruumption. If tbe indepeadenaeurumption k viokted, the use of multiple tpeb 

I per individual will rerult in b i i  pmmcm a h a t a .  

3. Ikic index is taken from Jhime d Teppiclgss 'CoatroUing the Quality of 000UP;LtiOn and lad- Data' and u the propor- 

I 
tion of Variation utriiurrkle to raponre error. 

4. Specific vocuional p&on is a masure of the amourit of time rcquirod o become probiart in M occupation. It was 
merged via a Migit occupation code mrtch with i n h n d o n  published in Work, Jobs rod Occupations, (Washington: National 
Aadany of S c i ,  1980). 

J . I b ~ l d j u d e d l i k e ~ n t i o i d . . ( o r ~ . d j ~ ~ R ~ ~ ~ r i ~ - ~ - L , + ~ " u r r  
L, is the log-likelihood d u e  obtained whea the It* oocf f ic i i  dating to tbe wi.bler undet e x m i d o n  .re matided to 0 

I and L. is  the comrpondiig unrrrtriaod bg4kdhd due .  

I 
i 
I 
I / 

. 




