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E+cienyWages U ronF rm B arqairirg,

an Strikes

A bstract

W e arsider etdacy Wage eRects in auniat m bargaining model with private in-
famatian-W e showvthatetdaency wage eRects do notnecssarily inaeese tevace el
atequi ibrium _H onever; ifitis aammanly knoann thatthe unianis strogertten the M
and the praductivity enhiending eéRects of paying hiderwagss are sutEdatly e, then
etdaxy wece eRects still inaesse the wage atequi ibrium _ Il are suiprisingly, we show
thatet-dency wate eRacts inaeese the strike activity/.-

Keynwads: W ages, B aganing, Strikes, EE-dencoy wagss -
JH Ckssi aation:zJ41,J50,J352 .



1 Irrod ution

CEaly, itis lkely thabnhen  ims bargainwithwarkers oernwagss they areakboint uenced
by exdency wace aasidaratias G eg- Campbell, 1993). 1 adel of unian bargaining
with etdacy wags have bean used 1 inguire into several aasideratias.- | ayad et
al. (991) have shonn in a greral el ibrium framenork that unianization aggraates
the unemplbymeant due 1 etdaxy wags.- Reaaitly, ¢ aino and Il artin @000 ) hawe
an med an aigralinsigitafSummers ( 988) thatet-dencoy wage eéRacts bed tohider
wagss ad resultin baer enploymat. B ut all the previas studies have arsidaed a
ampkte infomatian fiamenork so that strikes cannot oaourin ecp Bbrium 2

T he a@m of this note is 1O study the relatiaship anag wagss, stiikes and etdaxcy
Waece éRects in auniatr m bargeining madel with private infomatiaon- T o desaribe the
WaCE bargaining pracess, we adqotR ubinstans ( 982) altermating-aRerbargaining model
with tosided incomplete infomatian, which allons the coounance of strikes at e ib-
Hum._ W e shavthat etdency wage eRacts do not necesssari ly inaeese the wace bel ak
equi ibrium _H oneer; ifitis aanmanly knonn that the unian is sttanger then e M
and the praductivity enhiending eéRects of paying hiderwagss are sutEdatly e, then
etday wage eéRscts still inaresse the equi ibrium weoe.

W ith respect O the strike activity, ae migit egect at  1st that etdacy wae
eRacts wauld reduce the stiike ectivity. | ndesed, e+dency wages et the asst of hidher
wagss through higher productivity or bner tumover;, and so, make pro s Ess sasitive
1o the wage, hidh migtinduce mare aonasssias ad kss aat icts inwage bartairs.- In
the wards of Summers (998, p386) = ""— in any plusibke batganing amMamatt —
[exdacy ware eRects| — make it essier to extract ancsssias' - B ut, aatrary o this
anjecture, we nd thatetdancy wage eéRcts inaesse the strike activity- T he intuitian
behind this result is the Tolloning ae. Edency wage arsidaratias make the wage
dojectine oftte M ks dovias.- |l on, awage rise notanly inaeesss the margnal asst
of Ebar, butako inaeesss the margnal productof Bbar.A s acaseguae, the m hes
plEty of sape to hide her e, hidh is private infamatian, in ader o reech amae
Bvosbke ageamatt. T herefore, knger strikes may be nesded for the unian o saean e
private infomatian -

Istrikesd ata sem to have a Sgri cart impact onthe wage-emp bymert rebtbrehip 6r colctive
regptietors[xe eg-K erranart W ilbN(1989), Varretebosh (1996)]-
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2 The U ronFim Barcuirirgll odel

W e aarsiderawecge deteminatian modelwith inaompEte infomatian betneena ' and
aunian.T he miis risk neutral and pro Emaximizer- Fim's tednology is daracterized
by aproducion fnctianQ = €L ¥ with( < @ < 1,wherel is the el oFemplymant
adE isthe eRortperwaker-T he” mm fos adanmad fundianQ =P i7" with aostant
ebstidty ofdamand "', whereP is autputprice. Fimspro saegvenby ! =P AL Y j
WL,vweaereW istewar bel T hareis a atinuum ofidentical risk-neutral warkers
whosupply eech ane unitof Ebarwith nodisuti ity W edanotieby |l the eqpected income
ofaworkerwho ksss his jdo - Itmay be interpreted as the unemplymaitbae tarthe
wace ebanrere | arkars are represanted in the wage bargaining procsss by a uti iarian
unian. T he atinuum ofwarkers who supply Eboris namalized o unity- H ence, the
uians utifityisgvenbyU =L @ + ¢ §L)@ -
W eadgptSunmers (988)adl ayard etal.- ( 991 )Tunctianal fom ofetdency waece
eReCts, A 1
w o gw -~

E= —— ,with | < 1 O

whereE messures the eRort put forth by workers whidh dgpands of the wage paid by the
1 reEtive o thevnage warkers epecttoeam ebanhare, and ;. messurss the productivity
enhandng eRacts of paying hiderwagss. I, = 0, etdaxy wage aasideratias are
absait. A s | inaessss, they beoome mare importait. Interactias betnwen the autput
and price dedsian, ad the vwace bvel are analyzed acoading 1o the Tdlloning structure.
First, wagss are determined by negotiatians betneen the i and the union. Secaod, the
~ 1 dhoosss anploymant;, autputand price- T he madel is solved badanarcks -
T adng as gven thevwace bBlel, the autput ad the enploymeant lbek tatmaximize
thepro softte M are
n-u..'ﬂwbﬁ% nl-u..'ﬂ
Q7= <1 OF adL =F i1 ®OF , @
respectively. T he  mm and theunian negotiate thewace level Tareseaing perfectly the eRact
ofwags an autputand empbymant ek - T he negotiatian proasscs as inR ubirnstans
(982)altemating-cRerbargainingmadel . T he  m and the unian make altermatinvely wace
crRars, with the ™m making oRiars in addiumbered periads and the unian making cRers
in ev.aHuMberad pariads - T he negotiatian encs When ane of the negotiators aaopts an
cier_ | o imitis pleced an the time thatmay be exppanded in bargaining and parpetual
dissgaamait is a passibke autcomne. T he unian is an strike In every periad until an
ageamattis reeded.- B oth negotiators are sssumed 1o be impatiet the m ad the
unian hae time preferencss with aastantdiscountraies s > (0 and > 0, respectively.

W =o+ "i(1i®)
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A s the ineral betnen cRers and counteroiass is short ad shiinks 1 zaro, te
altermating-aRermadel hes a unicue Emiting subgame perfectequ ibrium, wWhidh gpproc-
imates thell ash bargaining solutian 1o the bargaining prdolem GeeB inmare etal, 1 986).
T hus the predicied wage is gven by

We=agmaxU iU, TE? i 01" (€)

wharelU; =W ad ¥ =0 are, respectively, the disageament payo®s of the union ard
the M, ad° 2 @ ;1)is the unian barggining porer whidh is equal o —£- _ Simpke

rut re

amputatian gves us

wee ¢2CEI A"

eC il i.) ©
T his is the wace eoressian ¢ arino and il artin @000 ) dotained and it &k s thet, in
ampkte infamatian, the wage is inaesssing with the unian bargaining poner € ), the
ebstidty ofdanad (), and the etdacy wage eRiscts ()-T hen, ane an essily dotain
the equiibrium enmplbymant el s well as the eguiibrium payoRs, whidh are denoted
by U “C)ad 3§°C )- H onewer, bath the assymmetricl ash bargeining solution ad the
R ubinsteins maodel predict etdant autoomes of the bargaining proasss (in partiauler
ageamantis settled immediately)- T his is not the e axae we inraduce inaampkete
infamatian into the wage bargaining, inwhidh the  istrouncs ofnegotiatian are used Tor
infomatian transmissian betinean the o negotiatars -

3 Private INbrmation

T he main feature of the negotiatian is that both negotiators have private infomatian.-
Eadh negotiator doss not knowv the impatience (Or discount raie) of the other party. 1t
is aomman knoMedce that the " im's discount rake is indlded in the set[1; ;11 ] where
0 < ¥ - 1, ad tat the unians discaunt rae is induded in the set [ ;i ] where
0 < ¥, - i,.T hesypearsaipts "1""ad P " idatify the mastimpatient and mcstpatiant
Bpes, respectively. T he types are independently draan fiam the set[ ¥ ;i ]accading
the prdosbi ity distribution p;, Tori =u,f_.\W e allowforganeral distributias overdiscount
rates. T Hst]um'laigllglimplesbq]rd;m}teuim bargeining ponerahidh are denoted
by’ =& ¢+ B ad =r ¢+l .

L emmal Casicer te wage argaining with inaampkete informatian in whidh te dis-
wibutias pr and py, ae anman knoarede, and in whidh e periad Engh shrinks ©
7er0- Forer}yperﬁctBegesian e ibria @BE),hte ofte unian kelbngs ©
U=C U °C) adtepyo®ofte miebng © °CX 70D -



T his Enmafolions fram W atsan’s ( 998 )analysis ofR ubinsteins allermating GReybar-
caningmadel with thosided inaomplete informatian? 4 sW atsan (998)stated, L enma
| establishes that " sadh plyerwi ll be nrowarse then he would be in eoui ibrium ifitwere
amman knonedce that he were his sst patiat pe ad the gopaetware his mast
patia Tt tpe- Furtharmare, eech playerwill be no better-than he would be in equi ibrium
with the roks reersad "2 Fran L enmal we have thatwage autoame, W € ;7), satis es
the Olloning inequalities:

W—¢®('i1)ﬂ i’ '1#

o ey i  QCTI T
TE T IR 15 E D)

I atice thatt eedch wage satisk/ing these baunds aan be the autoome by doosing gp-
propriately the distribution oer types- T he loner Upper) baud is the wage autoone of
the compete infomatian game, when itis aamman knonkedge that the unian's tpeis 1,
@ Dad the Mm'S typeis Iy (P @d the unian bargeining poneris ° - ¢ )- Bxpressian
6) implies baunds an e MS anpbymait b, as well s an e 'S autput, at
equi ibrium _

INn ampEte infamatian, the e-dency Wwage eRacts inaeese the e ibrium wace bel.
B utaxetheunianadthe m haepriateinfomatian, this ampete informatian result
does notnacsssarily hold - T he necsssary and sut-dat aandirtian o reover the ampkete
infkamatian resultis

- ©

AP RANLED, 3 D i

DL G BD ‘O A LA
Thatis, the brger the anantof privete infamatian ~ j ° —the brger, shaul bein
ader 1o get Tor sure that etdency Wage eéRects inaresse the wage ategpi ibrium in ceee
ofuniar m baganingwith private informatian -H onever,; ifitis ammanly knoan that
teuninisstogErten te m @e.° 13 ad the productivity enhending eBscts
ofpaying hidherwagss are sitedantly e (e~ | _ 1), then exdency wage eRects stilll
inareese the wace atequilibrium -

©

2Wat=n(1998) characterzed the st of® BE payo®sw hih may ari® iNR uw irgeirisa kerratirgo®er
barcairirg gagme ard corgrutel bourd s(W hh are met) onthe ageemertisthat may be maie. The
bourisari the PBE payo®s<et are d etermirgl by the rarge ofirnomp kte inBrmationard are easy to
compute becaus they correporid to the SPE payo®sofiwo barcpirirg gamesoftomp kte infrmaton
Thes two camesare de rel by matchirg ore p hyer'smog impatiert type w ith the opporeri’'smos
patiert type.

SLemma 1 isrot a d irect coro ry to Wat®n(1998) Theorem 1 because W at®riswork Hicusson
lrear prefrenes bu the arala@scanbe mod i el to hari E the preent ca. Trarshtirg Watsn
(1998) T heorem 2 to our Famew ork comp Etesthe characterzationofthe PBE payo®s. For ary & 2
UEO:UTO € 211 701 (O] there exdadsd Erib ubrspy ani ps art a PBE srh that the PBE
payo®sare & ari € _ Inother word 5 w hether or rot aBpayo®sw ithinthe irterva lkbgiveninLemma 1 are
possb E d eperi sonthe d ikrb utbrsover types.



L enmal and BEpressian G)akoEll us thatinetdattautcones are passible, even as
the pariad Bgth shirinks to zaro. T he wage bargeining geme may ilvolhe deley Glrikes
or lbdauts), but not perpetual disagreamatt, atequi ibrium - Indesd, W atsan (998) hes
axstructed a baund an dely in equi ibrium whidh shons thaettan agreanattis reeded in
" nite time and that delay time equak zero as inaompEte informatian \venishes -

Inthe Feratwre anstrikes Geeeg-KarmanadW ik, 1 989), three d®@rentmessures
of stiike activity are usLally praposad: the strike inddence, the strike duration, and the
rumber chwarkk days st due towork stappacss - S ince we allow Tor general distributias
oertypes andwemay encaunteramulipidty ofP B E, weare unsble toaompute messures
of strike ectivity 5 the anes jJustmattiaed! H onever; we propase 1o idantify the strike
activity with the maximal delay in reeching awvwege agreamantt. Folloning W atsan 998)
T heoram 3, the lgeris the d@rance betinean the ypper baund and lbaer baund an
the baganing autcame, the lager is the potential delby Tor dotaning an agresmant.
T harefare, the strike actiMty is gvan by the di®raae betinean the upperbaund and the
baerbaund an thewege autcome? So, the strike adtivity, &), is gven by the Tdlloning
eqressian.-

o _he—_oi_-®+Qi®)'b
O="i’ ¢®C'i1X —

@

Han eressian (@) itis immediate that the strike activity is alhays inaessingwith the
et+dency Wacp eBsCts: @@i > ( .T heintuition behind this resulthes 1 dowith the time
nesded to saean arto lkamn eadch others type- T he incapoaratian ofedacy Wage eRects
makes the wege dojective ofthe ™ Iess dovials - Indeed, the m may still be interested
in reeding bwwages, but lbwvwegss reduce the eRort praduced by the warkers (hance,
thar productivity). A s a assquaae, the M hes plaity of sape 1o hide her tpe,
whidhis privaie infomatian, in ader o reedh amare fvoreblewage autcome. T herelare,
the unian (Who still daims higerweges) may nesd mare time, during the negotiatian,
tosaen e MS tpe- Finally, notice that the strike activity is deasesing with the
ebsﬁdiyofsxsﬁmﬁmbeMemﬂeobnaﬂaﬂﬂEpﬁce:@@% <.
T he next prgpcsitian summarizes aurmain results -

4 Inortd er to compute ane>pected srike d urationore woul reel to ~xme parametersofthe mod ell

arh asthe d igrib utionover typesbut it woul imp lya sbgartial bssofcererality.
50 ur measre ofdrike activity givesthe sope each p hyer has®r s reerirg hisopporens by makirg

wace proposa Bsatisfirgthe expresson(b), ari hene, Br d e hyirgthe w age ageemert .0 riy inaverag
thismeaaure isa gpod proxy ofactualsrike activity.



P rpasitian! InGee ofuniatr m kargainingwith privete information, e-dency wage
inaesse te strike actiMty butdo notnecssari ly inaeese e wage autame _H o
ewer, ifitis ammaly knoan tatte unicnis stongerten te M € %)andte
pracLctivity enhending e®acts of paying hider vages are sitedently brge . 7)), ten
erdency wace eRects sl inaesse the wage attegui Ebrium -
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