®
“NEGISH-SoLow E (Ciency WAGeS

UNeM ﬂ_oyvf\g\rr INSURANCE AND

STOCHASTIC. ENDOGENIUS UNEMADY MENT
BUSINESS CYaLES”

JEAN - MICHEL GRANDMONT

¢ Lodie NOTTTON ThPAN CRARE deo?
Kelo UNIVERS\TY,
TCeF NeNEZIR M CReST-GRECSTA)



a'
o TSSUE : DyNAMIC LocAL INDETERM, NACy
(= SNDOEENOW FLICTUATIONS) OCURS
USUALLY TOR -T00 LOW ELASTIGTES OF
CARITAL —LABOLR MBSTITUTION WHen
PERTECT OMPETITION ANDCONSTANT RETURNS

. WW ouT IN LITERATORE: exteRNA f\ﬂ&&-
SING RETURNS BuT OFTEN Tdo LARGT
CHenrADIB AND FARMER (1994 ), CAZZAVLLAA,
LLOYD - BRAGR AnD PINTUS (1448), BARINCT
Arew CHeRoN (1501), KINTER VIRER (2od))

PAPER -

- FINANCE (ONSTRAINED €onomMy wiTH-
RETEROGENEOLY RGENTS AND ONSTANT
RETVAND AS IN WoodFory (C l‘\Xé),GmMn’.)‘
PiNTUS AND DE ViLDER (1493)




®

- JHRKING- ISD TPRCEN ey WASES TO
INDOCE WORKTRS To HAIE EFFORT LEVEL. X
REAUESTED N WRGE GONTRACT (W, )

CN E"'} st Ca1q) , Solow Crﬁs) , SHPIR0 D
STH&LITZ (A34 ) , DANTHNS A DonALDSoN
C1930), URLI & D XL C144¢), imBRA (1999),
NAKATIM A (1806 ), ALOI A LLOYD -Bﬁhéﬁ(zms))

—~ ONEMPLOYHENT (NSORPNCE (DUTOURT, Ly~
BRAGH Mg HabEsTo (o))

o CONCLUSIONS ¢

_LOCAL INDETERMINACY (= STochASTic endo-
GENOUS UNEMPLOYHENT FLUCTURTIONS) OCCORS TR
CAPITAL LABOR SueSTITUTION ELASTICI T¢ED LARGR
THAN A VERY SMALL LOWER BOUND, TOR SIGHFICANT
LNEV PLOY MENT INSORANCE
_ RASING UNEHPDYVENT INSORPNCE My BE 600D
FOR EMPLOYMENT D WELFARE ON PERAGE
ALONG DETERTLINSTC STAMONARY STATE

- CycLichL PROPERTES =5 Poggiple PHLLIPS
coRvel



J. RGaATS BEMMIOR

. TRUS (CONTINOUM,, 822 1)

— (ONSTANT RETORNS ?Rn‘wuioﬂ T—T.\Nc:n oN
yb Ai-(h\: U-B ) Nﬂ'ﬂ- E‘P’F\c\eNl LABOVR

% 'ﬂk %, 20, N, 20 eHroymenT,

20 EFFORT oR yt/JZb:AT-'(qb,i):A @C%)
wm—\- a.= L / 0,

- TROAT W\Xl Mi ZATION

WK RFCRG,R)- etk

NIk RESPECT TO R, M a0, CRERL
WAGE W, /%), GiNen O (RenL RewWThL RATE

oF CAP \TPt\..)
:; NARGINAL PRIDUCTW \T\E-S = NAT ST

I AP (ab)z A g qu:)'-ﬂ:
Aw(a,)=A(gCap)-a, g'tar)) = D/,
= WINIMIZE ¢ /%, , REAL WAGE PER ONIT™
OF EFFORT, UNDER WoRKERS' NCENTIVE
ONSTRATNT



&

« CAPTAUSTS (onmingurt, sized)
INTERTEMPORAL o’T{Li'Ty E ,c(ﬁu" Lag c **5)

<

MORE PATIENT THAN WORKERS => HOLD
CAPITAL STOCK & AND NO MoNE y

-&\7 =Fc‘Rth)‘kb-\
WeReE R = R )= Aecqb)u-'z? = GRIXS
REAL RATE OF RETOAN on CRPITAL

« WORKERS ( onNTINUUM, Sized )

_AT t ETHR EVPWYED ( PRoBR O£ M SA)
ORUNENPLOYED (PRoRA A-T, )

— FinPeE (ONSTRANT @ LABOLR INGOME S (WRsE
W, OR UNEMPLOYHENT (NSURRNCE LW H¢p<d)

PAID IN CASH AT END OF PERIOD , N0 BoRROWING,
_\F MoRe IMPRTEENT ThAN CAPITAUSTS ) R < Re)

NGT To0 RisK AVERSE , MND SIGMIF AN T
NSOURANCE ( P CLOSE 1o :L):; HoLD chstt ouLy

U’CCKN) Z P W EA:[-Rtﬂu 'CC"*‘)"‘)‘]




©

Uﬂeﬂ?\.ﬁyﬂﬂr INSORANCE FiNANCED B\/ TRYA-
TionN OoF LAROR | N@MES => INSEGOLIBR1UM

CLONSTANT TLONEY STock M)
L—YL = M &, = Qt (T

£k
Pt .

- WIRKERS INCENTIVES (N SG)

IF EHPLOYED WORKER WiTH WAGE coNTRACT
(We , %) AT £ SHRKS (x=0) AND &€TS
CAVGHT (PROBA 0< BLA)DFRED AND
GETS LW, (INSURANCE)

(NSC) TeUTIUTY oF EFFORT IS QUTWEIGHTED
By EXPECTED UniUTy 6AMnN oF NOT SKHRKING

\l(wt)-\l(o)<eE{L3( w)-H (v m—_)

WHERE G, | = AW pe [Py D A-d 13
TAX RATE oN LAROR \NCOME S ( WAGE OR msowa,-j



&

3.ea=ﬁc§a«c7 WHGE ONTRACTS

AT € ,GWen RATIONAL) ANTIGPRTION OF R b,

LeT Cba-\,w = c;tm)W (A+ €eny) WHERE

— _ _ Apen ~E_1 Py
C o= Ey [cm)w'] OR Elctsﬂ:\— / &by

ALl
BRMS: AT X, GweN p, 3, U, STocHASTIC
(SUNSTOT) PERTURBATIONS &, ) WiNwiZING
RERL WAGE PER UNAT OF EFFORT (D A1
GENERATES EFTORY X AND EXPECTED onSomPiioN
LeveL cm)wfmp:r nhxiize 2 / '&.;H)w
SLVBRIECT TO

159) V) N(0)= 8 € [N G, (48, MG, (¥
:. @(EM—\,N’ v gh»\)

~ ASSUMPTIONS -

-N(0)=0 , RYED wsT sFEFFORT O¢ b V()
V(x) 7T STRICTLY coNVEX fal
e U(e) 7 s®ieny coneve
cU'¢) mo —cZLl"(c.)/"

( Pz >0) (@;L<o>




= ATt , GiveN DiswiBoTi oN OF RANDOH (Sowsha)
PERTORBATIONS £, , TUNQUe EFFICENCy WAEE

@NTRACT (%, a;ﬂ)w>>i) SoLVING:
V(% )-%(g 0;2 ) 2w\ \=C %; _ ~
e/~ (2,)=¢  (E, LV
VELCL W 0 ey (mﬂ,/ig

(=> ’ll,'?-’l* ) Zt“) w—_cf Z oW CONSTANT ONERTIME
wieN € = o, DETTRMN \STic CASE)
(=> MO ONE SWRKS N eQUILIBRIUM)
COWPRRATINE STRTICS
~GWEN Z, | WCREASING THE RATE oLu< A OF

£
UNEM PLOYHENT INSORMECE M AKES

A) X ra -
) © /C’t“")“J N / C;H-\,w;'
'6) A, —> CCONSTANT) (T R c,ll“(c.)
b \ u(C.) = - —->CCRR‘P(‘>

N
2y FOR SHALL B : o .
) et 7 'FR O\ (DRRA)



CONPARATIVE STATICS (CTN'D)
TOR SHALL ng | INCREPSING RISK (SHMALL

’\J;w:. Var (&, ]77) MMES

W) % /T, N

)W
4) S, o \E 2\ ().)/\/(1) >4 AND e u“ég/‘
3) 'kb-—>(coN:rﬁr\rr> \F R, ) - ( CRRA)
4) % \F cR' (<) W) 7

(& DReA, R (o) <O, -—R Cc) WOST DEKARE
FAST emo &k, R (O mu&\.«/ LoNVEX)

ForR HARA FAMILY , R (©) = >0

<
'x -\-7 C
= ABove PROPERTIES SATISFED \F X <O SHALL
A 9 >0 LAREE (R ()N BuT sWalL PERTR-
BATION FROM CRRA SPECi FICATION

R, ()= /1/7 (A =0) WiTHhLow RiSK AVEREON

( >0 LW))




*, 1
\ _ ~
, ujE 3)
V C‘%(Ckﬂ,w’ 2 e
[ 5 /;/:___
/’/;’
-y
Nl 4
- 4
e — /i
/// / é >
0 c .- c
“ S+ S

A+l



4, INTERTEMTORAL € QUILRRIA

_ CAPITALLTS

() &= R Rae) R,

Wik a =k _ /€ Witk Ra)=hAelag)+4-§
GRogS REAL RATE OF RETURN ONCAPITAL, AND
SEFCIENT LABDR €, =m =%

— WORKERS

Mo o =0 Wy _ = k¢ P\w(aw)/aw
|

:{;{;\-Cﬂb £, N+ "“L_>D )w>(4+

@) & chaﬂo/am—(____ o Qe 22,0 (%) |

3(&)}*" LTS ,H..)w>("+

- SONSPOT EQUILIBRIA: GINEN STOCWASTIC PROCESS oF
SnALL RANDOM PERTORRATIONS § &, fwmt E [€,,/]=0

SEQUENCE OF RV bx | T, 1 DeTersiNeD By £FFicieny
W KGES LONTRACTS .

=5 (STOCHISTI) DYNAHICS oN (ﬁb 1 q,__).,@t_)a&)
‘DEFINED By GDIED)




&

_ SUNSPOT STOCHASTIC DyNAMICS =SHALL ReRTOR BATION
OF PERTECT TORESI 6HT "DETERHINISTIC D y NAMICS

OBTMNED By SETTING £ =0 AD 2, =X & =
) 7 H, W
N Q{)’QZ_)

@ﬂ ktz ﬁ-. R (a) &t-)

&) &~ () L= (Q*-cf + "’&‘.)Uc‘j‘
¢ 2*

-
C

= g(&y-, /at.>

=> 3 NoN SPLOSIVE SUNSPOT EQUILIBRIA
NERR LOCALLY INDETERHINATE STATIONARY
STATE, Cy CLE OR INVARIANT CLOSED CuRVE
N DETERHINISTIC DYNAMIC S \F PRacesS
OF SUNSPOT PERTORRATIONS IS SYALL ENCVGH



*>
- STATlonARy STATE: k=R a,=3=R/2,
L=mad<x®

S

@) k= F" R(Z)I = a ST Rc&)=/'//€>c_>4
Q) A Ahw(a)= Fra-T)ve

= STATIONARY EMPWOYTIENT 0<¢hcd iR
TECANOLOSy 1S PRODUCTIVE ENOUEH, iE |F
NARGINAL PRODUCTINITY OF ONE ATDITIONAL

UNWT oF LABOLR Who \AKES € FFORT i’
TXCEEDS SXTRA CONSUMPTI ON NESIEDP T

INDUICE WORKERS NOT To SHRK Aﬁ,;@» *

= INCRERSING- UNEM PLOYMENT INSORANCE
MRAKES STAT ON PrRt, EM PLOYMENT n. 70 Go UP
AND GENERATES PARET o WELTARE iMPROVE-
MeNT iF R ()= - c ') /' () DoeS
NOT DEcREASE Too TAST




VC*/x*




?5)
5, LoCAL INDETERMINACY pe BFRUAION

_ReRTECT TORESIEHT DyNAMICS

) &k = F’c. Reay) &\:-\

() RAo@u) /o= g Eular)
i g@)= L e b-L )0t

_ SAME DYNAMICD AS N OMPETITINE CASE
(GPV,149R) W iTH AGEREEME CONSUHPTION
(€) A Kk FoncTioN oF EMPLYHENT =y

RPLACGING WERE OFFER CURVE c=Tf(R)THERE
DCAL ARLYS1S NERR STATIONARY STATE
TRROLGY STUDY ot VAR KTIONS oF on 1 AND
PRoDCT D OF LoCAL. E16eNVALLES W FONGIN

6 € (ONOWIC PARAVETERS @ SHARE 4= Lo

oF CAPITAL INTOTRLINGHE, ELASTICITY T

oF CATTAL. - SFFICIENT LASOLR SuBSTITUTION,

SLASTOTY & (2)= 24/ (2)/9R)




A

—>GEONETRICAL WAETHOD:

¢ CHARNTERISTIC ?D\_y NoMiAL
QRFH = 52‘—7‘5 +D =0

WHERE T=SUM , = PRODUCT OF LocaL
SE\GeNVALLOES

° I'\‘ C\_):DD PL—H"AE.
L\.NE (A‘CD ) Q(’l) = A-T+D2=0
LiNe (AB), Q(-D=4+T +D>=0

SeeeENT [’Bq 5 D=4 5 | < 2 CoRR=SPoNDS
To PAHR OF (oMPLEX CONJUEATE €1 GeN VALUTS

« T,D VARY LINEARLY Witk ELASTIGTy £

= RALF LiNE A (o) THAT Movss in e
WiTH ELASTICITY 6F CARITAL—SFRICENT LABR
So¥sTITUTiON T

« LOCAL INDETERMINACY occors wtteN A
INTERSECTS STARILITY TRIANGLE ABRC,
LOCAL BIFURCATION Wden D (@) WTERSECTS
LINE(AB) (FLIP), oR oREN SEvENT (BC)
CHoPF)

———
——— .



)

| =\ GO
~Key oBSERUATION: € ()= —
Lid-v)mn

ONE HAS DCE, (2)K4 WHEREAS ONE

d
KAD elf (€) >4 N OMETITIVE cASE.

= INDEVERHINACY PROPERTIED WilL B E

"OWOSITE TOTHOSE OBTAINGD N combamive
CASE

= IF STATIONARY eMPLOyMENT Nofniizep
T FX VAWE N <! THROUGH ADIOSTIENT
OF PRODCHIVITY PARANETER A , THE
GLﬁ&TIC\T\f E£q 15 CWSE TO O WHeN

UNE—HPLO\,T'\:EMT WSURAAICE L S CLOSE
TOoL, MO To 4 wheN L is NeAR O.



\
\\
DT \A(0)
\
Source \
\
\
o\
B 1 \
A\
stable ” 0 O =K ME)=Ti@).Dr(o))
gg=0or v=I R
o(@)=(To(0),0) - >
Saddle Saddle




Fig. 4: The case o< s




Mo(0)

8gF<1

s<6<o0y

EgF

Mozo'-l) 0 | Mo(go) My(+)

Fig. 5: Thecases <o




6. CyCLICAL TROPERTIES OF (SHALD)SONSPST
EQUILIPRIA

ASSUMPIION: G >3 (locAL INDETERHINACY )
GiveN PRycEsS -&&JS AND KISTORY LPTQ k-
= e 7 , wenes Cey = 'c_i)w(/lfat>7‘

_-? :

- = &H/eb \ wence {=m S

- W)= /2. N

~ CAPTRL %\—: r&’- R (qt)&l_-\ AND auTPOT ak::\—"( kt-\ )et)f‘

- REAL WAGE o). AmD EMPLOYTENT M, ARE PR) ¢y CLcAL
(/) \F EPPORT s Wlpy Peocy et AL

s dé&e (9% ¢ T dee
5-5 Atg, A oA e,

NEED AUTOCORRELATIONS (N PRpOESS {E&Z‘.I‘F SUNSPOT
TROCESS 38§ T.TD = 7 awd &\ ONSTANT
oV T\We.




— ONDER NSSOAPTIONS vPEDE) EFTORT A, 77

wien vgﬂ‘ = \Icu-[e o | eb] N THES AeovE

INEQUALITIES VERIFieD (PHLLR CURVE)IF
SLASTICTY oF Nar [, |e,] Wiw ReseecT

15 <O, SIeN R AT BOT NOT 0o LARGE iV
ARCoLuTe VALLE

‘-?’TAX RfFTE A—dt \S C—DON'TERCHC—L: CAL \
> 5 dE[Wnle] s
= E [PE/P-E-H\EE} N\

— BUT  AS FOR WMy ciistt 1N ADVANGE TDELS,

Y e%civ, oFCiRLULATION OF 'HONE\/ 1S CONSTAN T

CZ’.. i) =53 I'\___ = MW, 7 . PRICES ARE
Ke

WWUNTER CL’CLL.‘\C_A-L

= ALOWING WoRKERS TO TYOLD CAPITAL AND
MONE Y ALLows No caNsTANT VS LoaTy OF

CIRCULATION oF mwey
TRHS NG AlBNUE FOR FITURE RESEARAY
BUT Yucd YLORE GoHPLEX



