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1GENERAL INFORMATION

PREFACE

The signals that have reached me so far suggest that the secondNAKE Day , which was held

on October 23rd at the University of Amsterdam, was a success. There were 75 paper

presentations (as compared to, effectively, 78 last year), there were no last-minute pull-outs

(as compared to 2 in net terms last year), sessions were well-attended, the discussions were

lively, and there was a very good audience for a very good NAKE Lecture (like last year).

At a time when most people start to mentally prepare themselves for the weekend’s activities,

NAKE Lecturer Eric van Damme managed to fascinate and entertain a large audience by

talking about the “Challenges to Dutch Microeconomists.”

Thinking back on the NAKE Day, the only thing that really puzzled me (and still

gnaws at me) is the almost complete absence of “ministry” economists. Where were they?

Notwithstanding this minor puzzle, this year’s experience encourages us to continue the

NAKE Day in its current format. The next NAKE Day will be held on Friday October 22nd,

1999, and the keynote speaker will be Lans Bovenberg (Tilburg University). Let us just hope

that the “lost” will be “found” next year.

In this NAKE Nieuwsyou find the best reports on two (of four) lecturers of the June

workshop which was held at Wageningen Agricultural University.Linda Veldman (RUG)

reports on “Vertical Contracting” by Michael D. Whinston andCorjan Brink (LUW) writes

on “Political Sustainability of Redistribution and the Reform of Social Security” by Pierre

Pestieau. Both Linda and Corjan have managed to strike a fine balance between the material

that was covered in class during the workshop and the additional readings that were set by

the lecturers. In that sense it is apparent from their reports that the learning experience does

not end once the workshop is finished.

We have once again managed to line up four lecturers of very high quality for the

forthcoming (twenty-fifth) NAKE Workshop to be held December 7-11 at the Erasmus

University Rotterdam. Elsewhere in thisNAKE Nieuwsyou find details on the courses,

registration forms, etcetera. ProfessorAvner Greif (Stanford University) will give the

economic history lectures on the topic of “The Institutional Foundations of Market Formation

in the Late Medieval Period.” People sometimes ask me how I get to know and invite the

right kind of people for our workshops. Well, in Greif’s case the story is simple. A number

of NAKE fellows had already directed my attention at Greif’s recent work. I read some of

it and concluded that he would suit just fine. Subsequently, last December’s NAKE lecturer,

Professor Ariel Rubinstein intervened on NAKE’s behalf and pointed out to Greif (when the

latter was visiting Tel Aviv University) what NAKE was and what the idea behind the

workshops is. Greif accepted my invitation by return (E-) mail. Networking for you!
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Who else will be at the Rotterdam workshop? ProfessorMichael Hanemann

(University of California at Berkeley) gives the lectures on environmental economics and

ProfessorJohn McMillan (University of California at San Diego) will talk on “Lessons from

Transition Economies.” Last but not least, ProfessorIan Walker (Keele University) will give

lectures on “The Econometrics of Labour Supply in the Short and the Long Run.” Frequent

visitors to the NAKE Homepage will know that, originally, Professor Richard Blundell

(University College London) was to speak at this workshop. Unfortunately, he has had to

postpone his participation until December 1999 due to circumstances beyond his control. He

and Walker have, however, coordinated the content of their respective lecture series so that

the Blundell-Walker series can be seen as a double bill. The first installment, by Ian Walker,

will have a strong policy focus. The second installment, by Blundell, will be more on micro-

econometrics and non-parametric methods.

The second half of our Utrecht program is almost upon us. On page 31 of thisNAKE

Nieuwsyou find a list of courses that are scheduled for the first half of 1999. The selection

should be broad enough for everybody to find something to her/his liking. Registration for

these courses proceeds via the NAKE Homepage.

Ben Heijdra
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NAKE WORKSHOP

7 - 11 December 1998

Erasmus University Rotterdam

During the week of Monday, December 7th to Friday, December 11th, the Netherlands

Network of Economics (NAKE) will organize a Ph.D. workshop. Four distinguished

economists will teach intensive courses on transition economics, environmental economics,

economic history, and (applied) econometrics. Each course consists of five lectures spread out

over five days.

Courses

Avner Greif, Stanford University

“The Institutional Foundations of Market Formation in the Late Medieval Period”

Michael Hanemann, University of California at Berkeley

“Environmental Economics”

John McMillan, University of California at San Diego

“Lessons from Transition Economies”

Ian Walker, Keele University

“The Econometrics of Labour Supply in the Short and the Long Run”

Course outlines will be placed on the NAKE Homepage as soon as they are available.

Register for the workhop by filling out the form located in the middle of thisNAKE Nieuws

and returning it to the NAKE secretariatby 13 NOVEMBER at the latest.
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PROVISIONAL PROGRAMME NAKE WORKSHOP
ROTTERDAM , 7 - 11DECEMBER 1998

Monday December 7 Tuesday December 8

09.30 - 10.30 registration/coffee
10.30 - 11.45 Hanemann
12.00 - 13.15 Walker

13.15 - 14.15 Lunch

14.15 - 15.30 McMillan
15.45 - 17.00 Greif

17.00 - 18.00 Welcome reception

09.00 - 10.45 Walker
11.15 - 13.00 Hanemann

13.00 - 14.15 Lunch

14.15 - 16.00 Greif
16.15 - 18.00 McMillan

Wednesday December 9 Thursday December 10

09.00 - 10.30 Hanemann
10.45 - 12.15 McMillan

12.15 - 13.30 Lunch

13.30 - 15.00 Walker
15.15 - 16.45 Greif

16.45 - 18.15 Private consultations

09.00 - 10.45 McMillan
11.15 - 13.00 Hanemann

13.00 - 14.15 Lunch

14.15 - 16.00 Greif
16.15 - 18.00 Walker

20.00 workshop dinner

Friday December 11

09.00 - 10.30 Walker
10.45 - 12.15 Hanemann

12.15 - 13.30 Lunch

13.30 - 15.00 Greif
15.15 - 16.45 McMillan

16.45 - ... Closing drinks
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REGISTRATION

Participation in the workshop is free for AIO’s/OIO’s of the institutions participating in

NAKE, and includes tea, coffee, lunches, reception, as well as dinner on Thursday. The

participants cover the costs of accommodation, breakfast, and the course readers. These costs,

together with travel expenses, can however be declared at the faculties. Hotel rooms are

available inHotel Emma. It is possible (and advisable) to share a room. Approximate prices

areƒ 140,- to ƒ 170,-.

The number of participants in the workshop is subject to a finite upper bound. NAKE

students have precedence, and the date of receipt of the registration form is also taken into

consideration. Since firm arrangements must be made for lunches, dinner, accommodation

etcetera, you must notify the NAKE secretariat in case of any alterations to your plans. You

register by filling out the form on the middle page (as completely AND LEGIBLY as

possible) and returning it to the NAKE secretariatby 13 NOVEMBER latest. Upon

registration you will receive written confirmation together with readers for the courses, hotel

information, etcetera.

A number of AIO/OIO’s will be presented with the NAKE diploma during the

workshop dinner on Thursday evening.

PRIVATE CONSULTATIONS

During the workshop it is possible for participants to have a one-to-one talk with one (or

more) of the lecturers. Students who wish to confer with one of the lecturers about their

research are invited to hand in a brief (one-page) description of the research (-proposal) they

would like to discuss. Each consultation will be approximately 30 minutes.

METHOD OF ASSESSMENT AND CREDITS

The NAKE workshops are obligatory for all first- and second-year graduate students following

the NAKE programme. Hence, each student must attend at least four workshops. For three

workshops the student must submit a written summary of the lectures of one course. This

report must be based both on the notes taken during the workshop and on the assigned

literature. These reports are assessed by the organiser(s) of the workshop. All (NAKE)

students are expected to attend all sessions on offer during the workshop.
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With regard to study intensity, participation in the workshop (including the assessment

by means of the written report) is worth 2 “Study Points” (SP); 1 SP = 40 hours.

ADDRESSES AND INFORMATION

Location: Tinbergen Institute, Erasmus University
Woudestein Complex
Burgmeester Oudlaan 50
3062 PA Rotterdam
Phone: 010-408-8900
Fax: 010-452-7347

Information: NAKE Secretary, Ms Janna Mesker
Postbus 800, 9700 AV Groningen
Tel: +31-(0)50-363-6664
Fax: +31-(0)50-363-7207
Email: nake@eco.rug.nl
Homepage: http://www.eco.rug.nl/nake

Hotels: Hotel Emma
Nieuwe Binnenweg 6
3015 RA Rotterdam
Phone: 010-436-6633
Fax: 010-436-7658

Local organizers: Charles Bos, 020-551-3543
Gijsbert van Lomwel, 013-466-3149



Plfkdho G1 Zklqvwrq
Yhuwlfdo Frqwudfwlqj

Uhsruw e| Olqgd Yhogpdq/ Xqlyhuvlw| ri Jurqlqjhq

4 Lqwurgxfwlrq

Wklv lv d uhsruw rq wkh ohfwxuhv rq yhuwlfdo frqwudfwlqj jlyhq e| surihvvru
Plfkdho G1 Zklqvwrq dw wkh QDNH Zrunvkrs lq Zdjhqlqjhq/ Mxqh 4<<;1

Lq wkh uhdo zruog/ pxwxdoo| lpshuihfw frpshwlwlyh pdunhwv duh revhuyhg1 Wkdw
lv/ lpshuihfwlrqv rffxu iru ex|huv dv zhoo dv iru vhoohuv1 Srvvleoh h{sodqdwlrqv
iru wkhvh lpshuihfwlrqv duh=

î d vpdoo qxpehu ri ex|huv dqg2ru vhoohuv>
î ex|huv dqg vhoohuv ehlqj orfnhg lq d uhodwlrqvkls h{ srvw/ wkdw lv/ vwudwh0
jlf lqwhudfwlrq1

Yhuwlfdo frqwudfwlqj uhihuv wr vxfk yhuwlfdo uhodwlrqvklsv ehwzhhq d ex|hu dqg
d vhoohu/ zkhuh erwk wkh ex|hu dqg wkh vhoohu duh ?upv1 Wkh ?uvw sduw ri wkh
uhsruw +vhfwlrq 5, glvfxvvhv elodwhudo uhodwlrqvklsv ehwzhhq d vlqjoh ex|hu dqg
d vlqjoh vhoohu1 Vhfwlrq 6 lqwurgxfhv d wklug sduw| wr wkh prgho/ wkdw fdq eh
hlwkhu d ex|hu ru d vhoohu/ ohdglqj wr h{whuqdolwlhv dqg wkhuhiruh lqh!flhqflhv1
Vhfwlrq 7 frqfoxghv1

5 Elodwhudo Uhodwlrqvklsv

Frqvlghu wkh fdvh ri d vlqjoh ex|hu +î, dqg d vlqjoh vhoohu +7,1 Wkh uhodwlrq0
vkls ehwzhhq wkh ex|hu dqg wkh vhoohu lqyroyhv pdq| ghflvlrqv/ iru h{dpsoh
zlwk uhvshfw wr wkh surgxfw wr eh wudghg/ wkh txdqwlw| ri wkh surgxfw wkdw
zloo eh wudghg/ dqg wkh ohyho ri lqyhvwphqwv lq surgxfw lqqrydwlrq ru surfhvv
lqqrydwlrq1 Wkh uhodwlrqvkls fdq eh glvwlqjxlvkhg e| zkhwkhu lqirupdwlrq

:



lv v|pphwulf ru dv|pphwulf/ dqg e| wkh h{whqw wr zklfk ghflvlrqv duh frq0
wudfwdeoh1 Qrq0frqwudfwdeoh ghflvlrqv duh wkrvh wkdw duh lpsrvvleoh wr yhuli|1
Wkhuh duh dovr lqwhuphgldwh ghflvlrqv/ wkdw fdq eh yhul?hg ryhu wlph/ exw
qrw lqlwldoo|/ ru wkdw duh yhul?deoh/ exw wkh frqwlqjhqflhv xqghu zklfk wkh|
zloo eh pdgh fdqqrw eh yhul?hg1 Li lqirupdwlrq lv dv|pphwulf ru ghflvlrqv
duh +sduwo|, qrq0frqwudfwdeoh/ wkhuh duh lpshuihfwlrqv lq wkh uhodwlrqvkls eh0
wzhhq wkh ex|hu dqg wkh vhoohu1 Vhfwlrqv 514 dqg 515 glvfxvv wkhvh sureohpv/
dqg wkh frqwudfwv wkdw fdq eh xvhg wr vroyh wkhp1 Vhfwlrq 516 vkrzv krz d
frqwudfw fdq eh xvhg wr uhdfk wkh ?uvw0ehvw vroxwlrq zkhq wudgh lv qrw dozd|v
h!flhqw1 Ilqdoo|/ vhfwlrq 517 suhvhqwv d elodwhudo prgho ri yhuwlfdo lqwhjudwlrq/
edvhg rq dvvhw0rzqhuvkls vwuxfwxuh1

514 Dv|pphwulf Lqirupdwlrq

Vxssrvh wkh vhoohu 7 lv d prqrsrolvw pdqxidfwxuhu zlwk nqrzq surgxfwlrq
frvw S/ wkh ex|huî lv d orfdo prqrsrolvw uhwdlohu zkr hyhqwxdoo| kdv wr vhoo wkh
surgxfw wr d vlqjoh frqvxphu zlwk uhvhuydwlrq sulfh ru ydoxdwlrq ñ1 Dvvxph
wkdw dw prvw rqh xqlw ri wkh surgxfw lv ghpdqghg1 Frqvlghu wkh sulfh R vhw
e| 71 Wkh vhoohu zloo qhyhu vhw d sulfh orzhu wkdq frvw1 Wkh vhoohu fdq pdnh
d sur?w e| vhwwlqj R deryh S1 Krzhyhu/ zkhq R : ñ wkh vhoohu zloo pdnh qr
vdohv1

Wkh ?uvw0ehvw vroxwlrq lv ri frxuvh wkdw d vdoh wr wkh frqvxphu rffxuv zkhq0
hyhu wkh frqvxphu*v ydoxdwlrq ñ lv odujhu wkdq ru htxdo wr wkh surgxfwlrq
frvw S1 Frqvlghu wkh vlwxdwlrq zkhuh R : ñ : S1 Vlqfh ñ : S/ d vdoh wr wkh
frqvxphu vkrxog rffxu/ exw vlqfh R : ñ/ wkh vdoh zloo qrw rffxu1 Zkdw fdxvhv
wklv lqh!flhqf|B Rqfh wkh vhoohu vhwv d sulfh/ wkh uhwdlohu vhhv wklv sulfh dv
lwv pdujlqdo frvw1 Wkh fkdlq ri prqrsrolvwv ohdgv wr d yhuwlfdo h{whuqdolw|1
Wklv sureohp lv fdoohg wkh *Grxeoh Pdujlqdol}dwlrq Sureohp*1

D srvvleoh vroxwlrq wr wkh Grxeoh Pdujlqdol}dwlrq Sureohp lv d frqwudfw wkdw
vshfl?hv d vr0fdoohg wzr0sduw0wdul>1 Wklv frqwudfw vhwv R ' S/ vxfk wkdw î
kdv wkh uljkw lqfhqwlyhv h{ srvw1 Krzhyhu/ vlqfh zlwk wklv sulfh 7 grhv qrw
pdnh dq| prqh|/ wkh frqwudfw zloo dovr vshfli| d ?{hg ihh wkdw wudqvihuv wkh
hqwluh vxusoxv wr 7 +ehfdxvh 7 lv d prqrsrolvw,1 Zlwk wklv frqwudfw/ wudgh
zloo eh h!flhqw1 Lq sudfwlfh/ wklv frqwudfw pd| qrw eh srvvleoh/ ehfdxvh wkh
lqirupdwlrq pd| vwloo eh lpshuihfw h{ srvw/ ru ehfdxvh wkh sduwlhv pd| eh
xqdeoh wr vshfli| lq wkh frqwudfw h{ dqwh wkh nlqg ri surgxfw wkdw zloo eh
wudghg1

;



515 Qrq0Frqwudfwdeoh Lqyhvwphqwv

Dvvxph wkdw lqyhvwphqwv duh qrq0frqwudfwdeoh/ dqg vxssrvh wkdw wudgh lv
lq wkh lqwhuphgldwh fdwhjru|= wudgh fdq rqo| eh yhul?hg h{ srvw1 Djdlq/ dw
prvw rqh xqlw ri wkh surgxfw lv ghpdqghg1 Iluvw/ wkh lqyhvwphqw ohyhov K ri
î dqg r ri 7 duh fkrvhq1 Vhfrqg/ wkh vwdwh ri qdwxuh w +zlwk glvwulexwlrq
ixqfwlrq sEwä rq wkh lqwhuydo dwc wo, lv uhdol}hg1 Wklug/ wkh sduwlhv fdq edujdlq/
dqg irxuwk/ wkh surgxfw lv wudghg +li wkh sduwlhv djuhhg wr wudgh,1 Dvvxph
?iw|2?iw| edujdlqlqj/ wkdw lv/ wkh sulfh R ri wkh wudgh lv ghwhuplqhg vxfk
wkdw hdfk sduw| uhfhlyhv kdoi ri wkh dydlodeoh vxusoxv1 Qrwh wkdw ñ dqg S duh
qrz ixqfwlrqv wkdw ghshqg rq wkh lqyhvwphqw ohyhov dqg wkh uhdol}hg vwdwh ri
qdwxuh= ñ ' ñEKc wä/ S ' SErc wä/ zlwk ghulydwlyhv ñKEüä : f dqg SrEüä ÷ f1

Wkh ?uvw0ehvw vroxwlrq wr wklv sureohp frqvlvwv ri wkh h!flhqw ohyho ri wudgh
dqg wkh h!flhqw ohyhov ri lqyhvwphqw h{ dqwh1 Wudgh rffxuv li dqg rqo| li
ñEKc wä é SErc wä1 Wkh h!flhqw ohyho ri wudgh pd{lpl}hv wkh h{shfwhg vxusoxv
+zkhuh wkh h{shfwdwlrq lv wdnhq ryhu doo ydoxhv ri w iru zklfk wudgh rffxuv,
plqxv wkh lqyhvwphqw ohyhov1 Lq wklv vlwxdwlrq/ krzhyhu/ devhqw d frqwudfw/
?iw|2?iw| edujdlqlqj ohdgv wr lqh!flhqf|1 Erwk wkh ex|hu dqg wkh vhoohu pd{0
lpl}h kdoi ri wkh h{shfwhg vxusoxv plqxv wkhlu rzq lqyhvwphqw ohyho1 Wkhuh0
iruh/ dowkrxjk wkh vrfldo ?uvw rughu frqglwlrqv frqvlghu wkh hqwluh vxusoxv ri
lqyhvwphqw/ wkh sulydwh ?uvw rughu frqglwlrqv rqo| frqvlghu kdoi ri lw1 Wkh
lqyhvwphqw ohyhov lqwhudfw wkurxjk wkh uhjlrq ri lqwhjudwlrq xvhg lq frpsxw0
lqj wkh h{shfwhg vxusoxv1 Wklv uhvxowv lq wkh vr0fdoohg *Krog0Xs Sureohp*= î
+7, lv khog xs e| 7 +î, zkhq pdnlqj lqyhvwphqwv1 Xqghulqyhvwphqw rffxuv
iru erwk wkh ex|hu dqg wkh vhoohu1 +Kduw ^:`/ Zlooldpvrq ^45`1,

Wkh vlwxdwlrq fdq eh lpsuryhg e| zulwlqj d frqwudfw h{ dqwh wr surwhfw
lqyhvwphqw1 Frqvlghu d Vshfl?f Shuirupdqfh Frqwudfw +wkdw fdq eh lpsrvhg
e| wkh frxuw, wkdw vshfl?hv wkh ohyho ri wudgh dqg wkh sulfh R1 H{ srvw/ wkhuh
fdq eh wzr vlwxdwlrqv1 Li ñ è S/ wkh frqwudfw lv h!flhqw dqg wkhuh zloo eh qr
uhqhjrwldwlrq1 Wkh sd|r> iurp wkh frqwudfw iru î lv ñ ý R/ dqg wkh sd|r>
iurp wkh frqwudfw iru 7 lv Rý S1 Li ñ ÷ S/ wkh wudgh vshfl?hg lq wkh frqwudfw
zrxog ohdg wr d qhjdwlyh vxusoxv dqg wkh sduwlhv uhqhjrwldwh wr qr wudgh1 Wklv
vkrzv wkdw h{ srvw wkh sduwlhv wxuq wr h!flhqw wudgh1

Li wudgh lv dozd|v h!flhqw +wkdw lv/ ñ è S dozd|v krogv, zlwk wklv frqwudfw/ wkh
lqyhvwphqw ohyhov fkrvhq e| î dqg 7 duh wkh h!flhqw ohyhov ri lqyhvwphqw1
Wklv vkrzv wkdw wkh frqwudfw uhpryhv wkh sureohp ri xqghulqyhvwphqw e|
ohwwlqj wkh sd|r>v ghshqg rq ñ dqg S vhsdudwho|1 Wkh lqyhvwphqw ohyhov K
dqg r gr qrw lqwhudfw dq|pruh/ vlqfh wkh vhw ri ydoxhv ri w iru zklfk wudgh lv
h!flhqw lv qrz wkh lqwhuydo dwc wo/ wkdw lv/ lqghshqghqw ri lqyhvwphqw ohyhov1
Krzhyhu/ lw lv dovr srvvleoh wkdw wudgh lv qrw dozd|v h!flhqw1 Wklv fdvh lv

<



glvfxvvhg lq wkh qh{w vhfwlrq1

516 Lqh!flhqw Wudgh

Frqvlghu djdlq wkh qrq0frqwudfwdeoh lqyhvwphqwv iurp vhfwlrq 5151 Wkh frq0
foxvlrq iurp wkdw vhfwlrq lv= li wudgh lv dozd|v h!flhqw/ wkh ?uvw0ehvw vroxwlrq
lv uhdfkhg1 Zkdw kdsshqv li wudgh lv qrw dozd|v h!flhqwB

Dvvxph ñ ÷ S1 Wudgh lv qrw h!flhqw/ dqg wkhuhiruh lw lv fohdu wkdw wklv
?{hg0sulfh frqwudfw ohdgv wr ryhulqyhvwphqw1 Uhfdoo wkdw zlwkrxw d frqwudfw/
xqghulqyhvwphqw rffxuuhg1 Dv Hgolq dqg Uhlfkhovwhlq ^9` vkrz/ dq lqwhuph0
gldwh frqwudfw fdq eh irxqg vxfk wkdw wkh ?uvw0ehvw vroxwlrq iru lqyhvwphqw lv
uhdfkhg1 Wklv lv dozd|v srvvleoh iru wkh fdvh lq zklfk rqo| rqh ?up lqyhvwv1
Ohw % ghqrwh wkh suredelolw| ri wudgh vshfl?hg lq wkh frqwudfw1 Vxssrvh rqo|
î lqyhvwv1 Zlwk d suredelolw| ri %/ wkh sd|r> iru î lv ñ ý R li ñ è S dqg

Eñ ý Rä n �

2
ESý ñä ' �

2
ñ n

�

2
Sý R

li ñ ÷ S/ zkhuh wkh vhfrqg whup rq wkh ohiw0kdqg vlgh lv kdoi ri wkh sd|r> ri
wkh edujdlqlqj1 Zlwk d suredelolw| ri �ý % wkhuh lv qr wudgh/ dqg wkh sd|r>
iru î lv �

2
Eñ ý Sä li ñ è S dqg f li ñ ÷ S1 Wklv vkrzv +uhfdoo wkdw ñ ' ñEKc wä

dqg S ' SErc wä, wkdw wkh pdujlqdo ehqh?w ri lqyhvwphqw lv jlyhq e|

%ñKEüä n E�ý %ä�
2
ñKEüä ' �

2
E� n %äñKEüä

li ñ è S dqg e|
%
�

2
ñKEüä n E�ý %äf ' �

2
%ñKEüä

li ñ ÷ S1 Wkh pdujlqdo ehqh?w ri lqyhvwphqw ri wkh wzr h{wuhph fdvhv % ' f
+qr frqwudfw> xqghulqyhvwphqw, dqg % ' � +?{hg0sulfh frqwudfw> ryhulqyhvw0
phqw, fdq hdvlo| eh ghulyhg iurp wklv1 Zlwk h!flhqf|/ wkh pdujlqdo ehq0
h?w lv ñKEüä li ñ è S dqg f li ñ ÷ S1 Wkh lqwhuphgldwh frqwudfw fdq qrz
eh irxqg e| edodqflqj xqghu0 dqg ryhulqyhvwphqw h>hfwv1 Iru wkh fdvh lq
zklfk erwk ?upv lqyhvw dqg wkh ixqfwlrqv ñEKc wä dqg SErc wä fdq eh zulwwhq
dv ñEKc wä ' ñEKän}Ewä dqg SErc wä ' SEränûEwä/ h!flhqw wudgh fdq eh uhdfkhg
e| vhwwlqj % htxdo wr wkh suredelolw| wkdw wudgh rffxuv lq wkh ?uvw0ehvw1

Wkhuh duh vhyhudo zd|v ri kdqgolqj wkh vlwxdwlrq lq zklfk wudgh lv qrw dozd|v
h!flhqw1 Vrph h{dpsohv duh jlyhq ehorz1

î Uhqhjrwldwlrq ghvljq Vxssrvh rqo| rqh ?up kdv edujdlqlqj srzhu1 Li
erwk ?upv lqyhvw/ wkh ?uvw0ehvw vroxwlrq fdq dozd|v eh uhdfkhg/ wkdw lv/
zlwkrxw dgglwlrqdo dvvxpswlrqv +Djklrq/ Ghzdwulsrqw dqg Uh| ^5`,1
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î Lqgh{hg frqwudfwv Vxssrvh wkh vwdwh ri qdwxuh w fdq eh zulwwhq dv
w ' Ew�c w2ä/ zkhuh w� lv revhuydeoh +yhul?deoh, dqg w2 lv qrw1 Vxssrvh
wkdw iru d jlyhq ydoxh ri w�/ wudgh lv hlwkhu dozd|v rswlpdo ru qhyhu
rswlpdo1 Wkhq h!flhqw wudgh fdq eh uhdfkhg e| lqgh{lqj wkh frqwudfw
wr w� +wkhuh lv qr uhqhjrwldwlrq dqg qr krog0xs zlwk wklv frqwudfw,
+PdfOhrg dqg Pdofropvrq ^43`,1

î Rwkhu dvvxpswlrqv rq ihdvleoh frqwudfwv Dvvxph wkh frxuw fdqqrw yhu0
li| zklfk sduw| uhixvhv wr wudgh/ dqg wkhuhiruh fdqqrw irufh wkh wudgh1
Wkh frxuw fdq rqo| hqirufh sd|phqw zkhq wudgh rffxuuhg1 Wklv ohdgv wr
+zhdn, xqghulqyhvwphqw1 Lq jhqhudo/ wkh ?uvw0ehvw fdqqrw eh uhdfkhg1
Lq wkh vshfl?f fdvh zkhuh R lv vpdoohu wkdq wkh orzhvw srvvleoh frq0
vxphu ydoxdwlrq ñ exw odujhu wkdq wkh kljkhvw srvvleoh surgxfwlrq frvw
S/ krzhyhu/ wudgh zloo eh h!flhqw1 +Kduw dqg Prruh ^;`/ PdfOhrg dqg
Pdofropvrq ^43`1,

î Rwkhu w|shv ri lqyhvwphqw Vxssrvh 7*v +î*v, lqyhvwphqw grhv qrw rqo|
d>hfw 7*v +î*v, sd|r>/ exw dovr î*v +7*v, sd|r>1 Wklv fkdqjhv wkh
uhvxowv ri wkh prgho1 Dv dq h{dpsoh/ frqvlghu wkh h{wuhph fdvh ñ '
ñErc wä/ S ' SEKc wä1 Zlwkrxw d frqwudfw/ zlwk ?iw|2?iw| edujdlqlqj/
xqghulqyhvwphqw rffxuv1 Zlwk d ?{hg0sulfh frqwudfw krzhyhu/ erwk
sduwlhv zloo qrw lqyhvw dw doo1 Wkh ?{hg0sulfh frqwudfw lv wkhuhiruh zruvh
wkdq qr frqwudfw1 Lw fdq eh vkrzq wkdw wkhuh lv qr frqwudfw wkdw grhv
ehwwhu wkdq kdylqj qr frqwudfw +Fkh dqg Kdxvfk ^8`,1

517 Yhuwlfdo Lqwhjudwlrq= Wkh Elodwhudo Fdvh

Lw lv riwhq vdlg wkdw lqwhjudwlrq fdq lqwhuqdol}h h{whuqdolwlhv1 Exw li wklv lv wuxh/
zk| lv qrw hyhu| ?up lqwhjudwlqj +hyhqwxdoo| ohdglqj wr d zruog frqvlvwlqj
ri rqo| rqh ?up,B Rqh dg0krf mxvwl?fdwlrq wkdw fdq eh jlyhq lv wkdw zlwk
lqfuhdvlqj ?up vl}h dgplqlvwudwlyh ru exuhdxfudf| frvwv ulvh1 Ixuwkhu/ lw
lv srvvleoh wkdw lqwhjudwlrq lv qrw rswlpdo/ ehfdxvh Grxeoh Pdujlqdol}dwlrq
+vhfwlrq 514, pd| dfwxdoo| eh ehqh?fldo iru d ?up1 Li uhwdlo sulfhv duh vwudwhjlf
frpsohphqwv/ ulydov pd| eh ohvv djjuhvvlyh zkhq wkh ?up grhv qrw lqwhjudwh1
Wkh h{sodqdwlrq wkdw zloo eh glvfxvvhg lq pruh ghwdlo lq wklv vhfwlrq lv wkdw
lqwhjudwlrq grhv qrw vkliw doo ghflvlrqv1 Wkh uhdvrq lv wkdw wkh wkh rzqhu ri
wkh lqwhjudwhg ?up qrz ehfrphv wkh pdqdjhu ri wkh ?up/ dqg pdq| ghflvlrqv
duh wkhuhiruh vwloo pdgh e| wkh vdph shuvrq1

Dvvxph frqwudfwv duh lqfrpsohwh dqg lqwhjudwlrq grhv qrw vkliw doo ghflvlrqv
+Kduw ^:`/ Fkdswhu 5,1 Vxssrvh wkhuh duh wzr dvvhwv/ zkhuh L lv wkh xsvwuhdp
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dvvhw +rzqhg e| wkh vhoohu 7, dqg ( lv wkh grzqvwuhdp dvvhw +rzqhg e| wkh
ex|hu î,1 Dv lq wkh prgho ri vhfwlrq 515/ î dqg 7 fdq lqyhvw/ dqg ñ dqg S duh
dv ehiruh1 Qr h{ dqwh frqwudfwv fdq eh zulwwhq lq wklv prgho1 H{ dqwh/ wkh
sduwlhv fdq rqo| wudgh dvvhwv1 Wklv fdq eh vhhq dv wkh prvw h{wuhph irup ri
lqfrpsohwh frqwudfwv1 Ohw øð ghqrwh wkh vhw ri dvvhwv rzqhg e| ð +øð fdq eh
hpsw|,/ zkhuh ð ' îc 71 Dvvxph wkdw wkh xqlrq ri øî dqg ø7 lv iLc(j dqg
wkh lqwhuvhfwlrq ri wkh wzr vhwv lv wkh hpsw| vhw1 Lqwhjudwlrq jlyhv rqh frqwuro
ryhu wkh dvvhw+v, ri wkh rwkhu ?up +wkdw lv/ wkh vhw ri dvvhwv ri wkh lqwhjudwhg
?up lv iLc(j,/ zklfk d>hfwv wkh sd|r> lq wkh fdvh wkh wzr sduwlhv fdqqrw
uhdfk d ghdo +wklv *glvdjuhhphqw sd|r>* lv dvvxphg wr ghshqg xsrq wkh ohyho
ri lqyhvwphqw ri wkh ?up/ wkh vwdwh ri qdwxuh dqg wkh vhw ri dvvhwv rzqhg,1
Lw grhv qrw dowhu zkr lv pdnlqj wkh lqyhvwphqw +vlqfh rzqhuv duh fkdqjhg
lqwr pdqdjhuv, dqg lw grhv qrw fkdqjh zkr zrunv dqg zkr grhv qrw zrun
+vlqfh wkh pdqdjhuv vwloo kdyh vrph pdunhw srzhu> wkh| zloo kdyh wr djuhh
wr zrun,1 Ixuwkhu/ dvvxph wkdw wkh mrlqw vxusoxv ri wudgh lv vwulfwo| juhdwhu
wkdq wkh mrlqw vxusoxv ri qrw wudglqj/ wkdw lv/ wudgh lv dozd|v h!flhqw> iru
erwk ?upv/ wkh pdujlqdo uhyhqxh ri lqyhvwphqw lv vwulfwo| odujhu zlwk wudgh
wkdq zlwkrxw/ dqg lv zhdno| odujhu zkhq wkh ?up krogv pruh dvvhwv> dqg wkh
vxusoxv ri edujdlqlqj lv vsolw ?iw|2?iw|1

Wkh ?uvw0ehvw vroxwlrq lv dqdorjrxv wr wkdw ri vhfwlrq 5151 Krzhyhu/ dq lqhi0
?flhqf| rffxuv1 Iluvw/ qrwh wkdw wudgh lv dozd|v h!flhqw/ vr wkh sduwlhv zloo
dozd|v djuhh wr wudgh1 Lw fdq eh vkrzq wkdw wkh vhoohuv sd|r> lqfuhdvhv zkhq
dq dvvhw lv vkliwhg iurp î wr 71 Qrz orrn dw wkh lqyhvwphqw skdvh1 Iurp
wkh ?uvw0rughu frqglwlrqv iru K dqg r/ vhyhudo frqfoxvlrqv fdq eh gudzq=

î hdfk sduw|*v rswlpdo fkrlfh lv lqghshqghqw ri lwv ulydo*v fkrlfh>
î xqghulqyhvwphqw rffxuv>
î wkh pruh dvvhwv duh rzqhg e| d ?up/ wkh kljkhu wkh ohyho ri lqyhvwphqw
ri wkh ?up1

Vxssrvh qrz wkdw lqlwldoo|/ ø7 ' iLj dqg øî ' i(j/ exw wkh xsvwuhdp
dvvhw lv vkliwhg wr wkh ex|hu1 Wkhq î*v lqyhvwphqwv zloo jr xs/ zkhuhdv
7*v lqyhvwphqwv zloo jr grzq1 Wkhuhiruh/ lw lv qrw reylrxv wkdw wkh| zloo
lqwhjudwh1

Lq vrph vshfldo fdvhv/ wklv wudgh0r> +doprvw, glvdsshduv/ dqg lqwhjudwlrq lv
vwulfwo| lpsurylqj wkh vlwxdwlrq1

Sursrvlwlrq= Li rqo| rqh sduw|/ vd| sduw| ð/ lqyhvwv/ wkhq lw lv
rswlpdo wr kdyh øð ' iLc(j/ ð ' îc 71
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Fohduo|/ li erwk sduwlhv lqyhvw exw rqh sduw|*v lqyhvwphqw kdv doprvw qr h>hfw/
lqwhjudwlrq zloo dovr eh rswlpdo1

Sursrvlwlrq= Vxssrvh wkdw 7 lv hvvhqwldo lq wkh vhqvh wkdw î*v
glvdjuhhphqw sd|r> lv lqghshqghqw ri wkh vhw ri dvvhwv rzqhg/
wkhq lw lv rswlpdo wr vhw ø7 ' iLc(j1

Wkh uhdvrq iru rswlpdolw| ri yhuwlfdo lqwhjudwlrq lq wklv vlwxdwlrq lv wkdw wkhuh
lv qr h>hfw rq K ri d fkdqjh lq øî1 Ri frxuvh/ wklv sursrvlwlrq dovr krogv
zlwk E dqg V uhyhuvhg1

Sursrvlwlrq= Vxssrvh L dqg ( duh shuihfwo| frpsohphqwdu|
dvvhwv lq wkh vhqvh wkdw rzqlqj rqh ri wkh dvvhwv lqvwhdg ri qrqh
grhv qrw lqfuhdvh wkh glvdjuhhphqw sd|r> +wkdw lv/ li |rx gr qrw
rzq erwk dvvhwv/ lw grhv qrw khos |rx wr rzq dq dvvhw,/ wkhq lw lv
rswlpdo wkdw hlwkhu î ru 7 rzqv erwk dvvhwv1

Wkh iroorzlqj sursrvlwlrq vkrzv d fdvh lq zklfk lw lv fohduo| rswlpdo qrw wr
lqwhjudwh=

Sursrvlwlrq= Vxssrvh dvvhwv duh lqghshqghqw lq wkh vhqvh wkdw
erwk î dqg 7 duh vshfldol}hg lq xvlqj rqh ri wkh dvvhwv/ dqg
vkliwlqj wkh rwkhu dvvhw wrzdugv wkh ?up grhv qrw fkdqjh wkh
?up*v glvdjuhhphqw sd|r>/ wkhq lw lv rswlpdo wr vhw Eøîc ø7ä '
Ei(jc iLjä1

Wzr pdlq frqfoxvlrqv fdq eh gudzq iurp wkh prgho1 Iluvw/ suhglfwlrqv ri
rzqhuvkls irupv iru vshfl?f vlwxdwlrqv fdq eh ghulyhg1 Vhfrqg/ lw vkrzv
d jhqhudo sklorvrsk| rq yhuwlfdo lqwhjudwlrq/ vd|lqj wkdw lqwhjudwlrq lv qrw
dozd|v rswlpdo1

6 Pxowlodwhudo Vhwwlqjv

Wkh vlpsohvw zd| wr prgho pxowlodwhudo uhodwlrqvklsv lq yhuwlfdo frqwudfwlqj
lv wr dvvxph wkdw wkhuh duh qrz wzr ex|huv dqg rqh vhoohu/ ru wzr vhoohuv dqg
rqh ex|hu1 Wkh lqwurgxfwlrq ri d wklug sduw| lqwurgxfhv h{whuqdolwlhv wkdw
ohdg wr lqh!flhqflhv1 Wkdw lv/ lq vlwxdwlrqv zkhuh wzr sduwlhv zrxog uhdfk
wkh ?uvw0ehvw +h!flhqf|,/ wkuhh sduwlhv vx>hu iurp dq lqkhulwhg lqh!flhqf|1
Wklv lv h{sodlqhg lq vhfwlrq 6141 Vhfwlrq 615 vkrzv wkh h>hfwv ri yhuwlfdo
lqwhjudwlrq lq wkh suhvhqfh ri wzr ex|huv/ dqg vhfwlrq 616 glvfxvvhv h{foxvlyh
ghdolqj frqwudfwv1
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614 H{ Srvw Edujdlqlqj

Dvvxph wkhuh duh wzr vhoohuv/ 7� dqg 72/ dqg rqh ex|hu/ î/ dqg %ð è f lv wkh
qxpehu ri xqlwv vrog e| 7ð wr î1 Wkxv/ pruh wkdq rqh xqlw ri wkh surgxfw fdq
eh wudghg qrz1 Wkh surgxfwlrq frvw ri hdfk vhoohu dv zhoo dv wkh frqvxphu
ydoxdwlrq ghshqgv rq erwk %� dqg %2/ wkdw lv/ Sð ' SðE%�c %2ä iru ð ' �c 2/ dqg
ñ ' ñE%�c %2ä1

Vxssrvh î pdnhv d sulydwh r>hu wr hdfk vhoohu ri wkh irup E%ðc Aðä/ zkhuh Að lv
wkh wudgh sd|phqw1 Wkh sulydwh lqirupdwlrq pd| ohdg wr pxowlsoh htxloleuld1
Dvvxph ñEüä lv dgglwlyh=

ñE%�c %2ä ' ñ�E%�ä n ñ2E%2ä

Kduw dqg Wluroh ^<` frqvlghu wkh vshfldo fdvh zkhuh SE%�c %2ä ' SE%� n %2ä1
Dvvxph sdvvlyh frqmhfwxuhv> orrn iru d Shuihfw Ed|hvldq Htxloleulxp vxfk
wkdw 7ð*v eholhi derxw 73ð*v r>hu lv xqd>hfwhg e| 7ð*v r>hu1 Lq htxloleulxp/
erwk r>huv E%Wð c A

W
ð ä duh dffhswhg1 Wkh ex|hu kdv wr eh uhgxflqj wkh sd|r> ri

erwk vhoohuv wr }hur/ ehfdxvh rwkhuzlvh wkh ex|hu frxog udlvh Að iru ex|hu 7ð
zkr*v sd|r> lv srvlwlyh1 Wkh pd{lpl}dwlrq sureohp iru wkh ex|hu jlyhq wkh
htxloleulxp r>hu wr 72 lv jlyhq e|

4@ 
%�
ñ�E%�ä n ñ2E%

W
2äý A W2 ý S�E%�c %W2ä

zklfk lv htxlydohqw wr
4@ 
%�
ñ�E%�äý S�E%�c %W2ä

zklfk lv h{dfwo| wkh elodwhudo pd{lpl}dwlrq sureohp1 Iurp wklv/ lw lv fohdu
wkdw lq dq| htxloleulxp/ elodwhudo edujdlqlqj rffxuv h{ srvw1 H!flhqf| zrxog
uhtxluh vroylqj wkh sureohp

4@ 
%�c%2

ñ�E%�ä n ñ2E%2äý S�E%�c %2äý S2E%�c %2ä

Wkhuhiruh/ wkhuh lv dq lqkhulwhg lqh!flhqf| lq hdfk htxloleulxp ri wkh wzr0
vhoohuv sureohp/ zkhuhdv lq wkh fdvh ri qr h{whuqdolwlhv +wkdw lv/ rqo| rqh
vhoohu,/ wkhuh zrxog eh h!flhqf|1

D gl>huhqw dssurdfk dvvxphv wkdw wkh vhoohuv pdnh r>huv wr wkh ex|hu1 Lq
wkdw fdvh/ wkhuh duh qr h{whuqdolwlhv dqg wkh h!flhqw +?uvw0ehvw, txdqwlwlhv uh0
vxow1 Dqrwkhu dssurdfk frqvlghuv dowhuqdwlqj r>huv/ dovr zlwk qr h{whuqdolwlhv
+Erowrq dqg Zklqvwrq ^6`,1
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615 Yhuwlfdo Lqwhjudwlrq= Wkh Pxowlodwhudo Fdvh

Qrz dvvxph wkdw wkhuh duh wzr ex|huv/ î� dqg î2/ dqg d vlqjoh vhoohu 7
wkdw kdv rqh xqlw ri wkh surgxfw wr vhoo1 Vhfwlrq 61514 frqfhqwudwhv rq wkh
h{ dqwh lqyhvwphqw h>hfwv ri yhuwlfdo lqwhjudwlrq +Erowrq dqg Zklqvwrq ^7`,1
Dq dssurdfk ri lqwhjudwlrq edvhg rq lwv h{ srvw h>hfwv +Kduw dqg Wluroh ^<`,
lv glvfxvvhg lq vhfwlrq 615151

61514 H{ Dqwh Lqyhvwphqw H>hfwv

Dvvxph qr surgxfwlrq frvw dqg dvvxph wkh wzr ex|huv gr qrw frpshwh rq
wkh rxwsxw pdunhwv1 Hdfk ex|hu*v ydoxdwlrq lv d ixqfwlrq ri klv lqyhvwphqw
ohyho jlyhq wkh vwdwh ri qdwxuh1 Qrwh wkdw wkhuh duh qr h{whuqdolwlhv lq wklv
prgho1 Lq wkh ?uvw0ehvw vroxwlrq/ wkh kljkhvw ydoxhu jhwv wkh jrrg1

Frqvlghu wkh qrq0lqwhjudwlrq fdvh1 Iluvw/ K� dqg K2 duh fkrvhq/ wkhq wkh vwdwh
ri qdwxuh lv uhdol}hg dqg ?qdoo|/ wkh ex|huv pdnh dq r>hu wr 71 Hdfk ex|hu
hduqv wkh gl>huhqfh ehwzhhq klv ydoxdwlrq dqg wkh ydoxdwlrq ri wkh rwkhu
ex|hu li wklv dprxqw lv srvlwlyh/ dqg }hur rwkhuzlvh1 Wkh pdujlqdo uhwxuq ri
lqyhvwphqw lv reylrxvo| 433 ( ri wkh dprxqw lqyhvwhg li wudgh rffxuv/ dqg
3 ( li wudgh grhv qrw rffxu iru wklv ex|hu/ zklfk lv h{dfwo| zkdw lw vkrxog
jhw lq wkh ?uvw0ehvw1 Wkhuhiruh/ qrq0lqwhjudwlrq ohdgv wr h!flhqw lqyhvwphqw
+dvvxplqj srvlwlyh lqyhvwphqw,1

Zkdw kdsshqv zkhq î� dqg 7 phujhB Krz pxfk grhv î2 kdyh wr sd|
wr rewdlq wkh jrrg lq wklv vlwxdwlrqB î2 pxvw sd| wkh rssruwxqlw| frvw/
zklfk lv htxdo wr wkh ydoxdwlrq ri î� dqg zklfk ghshqgv rq K� dqg wkh vwdwh
ri qdwxuh1 î2 zloo rqo| ex| wkh jrrg li lwv ydoxdwlrq lv juhdwhu wkdq î�*v
ydoxdwlrq1 Wkh doorfdwlrq ri wkh jrrg xqghu yhuwlfdo lqwhjudwlrq ri î� dqg 7
lv wkhuhiruh wkh vdph dv xqghu qrq0lqwhjudwlrq1 Wkh sd|r> iru î2 dovr vhhpv
wr eh wkh vdph dv ehiruh1 Lqwhjudwlrq/ krzhyhu/ ohdgv wr ryhulqyhvwphqw e|
wkh lqwhjudwhg ?up1 Hyhq li î� zloo qhyhu ex| wkh jrrg wkh ?up kdv dq
lqfhqwlyh wr lqyhvw +vhw K� : f, ehfdxvh wklv udlvhv wkh dprxqw wkdw î2 kdv
wr sd|1 Rqfh wkh lqyhvwphqw vkliwv/ lw lv ohvv riwhq h!flhqw iru î2 wr ex| dqg
klv sd|r> ghfuhdvhv1 Wklv vkrzv wkdw lqwhjudwlrq udlvhv wkh mrlqw sd|r> ri î�
dqg 7/ dowkrxjk qrq0lqwhjudwlrq lv h!flhqw +Erowrq dqg Zklqvwrq ^7`,1

61515 H{ Srvw H>hfwv

Dvvxph wkdw wkh wzr ex|huv duh krprjhqhrxv Frxuqrw frpshwlwruv idflqj
wkh lqyhuvh ghpdqg ixqfwlrq REfä ' RE%� n %2ä/ zkhuh %� dqg %2 duh wkh
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txdqwlwlhv erxjkw e| î� dqg î21 Wkhuh lv qr lqyhvwphqw dqg qr xqfhuwdlqw|/
exw wkhuh duh h{whuqdolwlhv ehfdxvh wkh ydoxdwlrq ri hdfk ex|hu îð lv REfä%ð
dqg wkhuhiruh ghshqgv rq %3ð1 Wkhvh h{whuqdolwlhv ohdg wr elodwhudo pd{lpl}d0
wlrq/ dv lq vhfwlrq 6141 Dvvxplqj S ' ìS%� n ìS%2/ zkhuh ìS lv d frqvwdqw/ wklv
lpsolhv wkdw %Wð lv d vroxwlrq wr

4@ 
%ð
RE%ð n %

W
3ðä%ð ý ìS%ð

wkdw lv/ wkh htxloleulxp txdqwlwlhv duh wkh Frxuqrw0gxrsro| htxloleulxp txdq0
wlwlhv1

E| lqwhjudwlqj zlwk î�/ 7 fdq uhvwruh wkh prqrsro| sur?w +zklfk lv kljkhu
wkdq wkh Frxuqrw gxrsro| sur?w,1 Diwhu lqwhjudwlrq/ rqo| î� ex|v iurp 7/
dqg ehfdxvh ri wkh prqrsro|/ wkh frqvxphuv duh zruvh r>1

616 H{foxvlyh Ghdolqj

Dq h{foxvlyh ghdolqj frqwudfw lv d frqwudfw ehwzhhq d ex|hu dqg d vhoohu wkdw
surklelwv rqh sduw| wr wkh frqwudfw iurp ghdolqj zlwk rwkhu djhqwv1 Wkhuh
duh wzr zd|v ri prghoolqj h{foxvlyh ghdolqj frqwudfwv1 Iluvw/ vxssolhu 7 fdq
kdyh d ?uvw0pryhu dgydqwdjh ryhu wkh h{whuqdo vrxufh ./ dqg wkh ex|hu î
pd| jlyh 7 dq h{foxvlyh1 Vhfrqg/ 7 dqg . erwk zulwh frqwudfwv/ ri zklfk
h{foxvlylw| pd| eh dq hohphqw1 Khuh/ frqvlghu wkh ?uvw fdvh1

61614 Wkh Fklfdjr Ylhz

Dvvxph 7 kdv ?{hg xqlw surgxfwlrq frvw S1 î*v ydoxdwlrq ñ iroorzv wkh
glvwulexwlrq jlyhq e| sEñä/ dqg wkh txdqwlw| î zdqwv wr ex| lv gh?qhg e|
%ERä ì åoiñ : Rj ' � ý 8 ERä/ zkhuh 8 Eüä lv wkh fxpxodwlyh glvwulexwlrq
ixqfwlrq1 . kdv ?{hg xqlw surgxfwlrq frvw S ÷ S/ exw zkhq lw hqwhuv/ lw kdv
wr sd| dq hqwu| frvw 8 1 Dvvxph wkdw ESý Sä%ESä : 8 1
î dqg 7 fdq vljq dq h{foxvlyh frqwudfw> wkdw lv/ 7 pdnhv d wdnh0lw0ru0ohdyh0lw
r>hu wr î ri dq dprxqw lq uhwxuq iru vljqlqj1 Wkhq/ . fdq hqwhu1 Li lw grhv/
lw sd|v wkh dprxqw 8 1 Wkhuh duh wzr srvvlelolwlhv1 Li dq h{foxvlyh lv vljqhg
ru . grhv qrw hqwhu/ 7 vhwv wkh sulfh htxdo wr wkh prqrsro| sulfh

R� ' dujpd{ERý Sä%ERä

dqg hduqv wkh prqrsro| sur?wv1 Li qr h{foxvlyh lv vljqhg dqg . hqwhuv/ .
pdnhv vdohv dw sulfh S/ pdnlqj d sur?w ri ESý Sä%ESäý 8 : f/ dqg 7 pdnhv
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qr vdohv +ehfdxvh ri Ehuwudqg frpshwlwlrq,1 Wr vhh zkdw kdsshqv/ vroyh wkh
prgho edfnzdugv1

7 fdq ghwhu hqwu| e| zulwlqj wkh h{foxvlyh1 Exw krz pxfk grhv 7 kdyh wr sd|
wr î wr jhw wkh frqwudfw vljqhgB Qrwh wkdw wkh iroorzlqj wzr vlwxdwlrqv kdyh
wr eh frpsduhg= prqrsro| srvlwlrq ri 7 zkhuh 7*v frqvwdqw xqlw surgxfwlrq
frvw lv S> dqg . vhoolqj dw d sulfh S1 Wklv vkrzv wkdw 7 kdv wr sd| wkh
prqrsro| orvv ri frqvxphu vxusoxv wr î1 Krzhyhu/ d zhoo nqrzq uhvxow iurp
prqrsro| wkhru| lv wkdw wklv orvv ri frqvxphu vxusoxv lv juhdwhu wkdq wkh
prqrsro| sur?wv wkdw 7 hduqv1 Wkhuhiruh/ wkh vhoohu zloo qrw sd| wkdw dprxqw
wr î/ dqg wkh frqfoxvlrq ri wkh Fklfdjr prgho lv wkdw lq htxloleulxp/ qr
h{foxvlyh lv vljqhg/ dqg h{foxvlyh frqwudfwv duh qrw xvhg iru dqwl0frpshwlwlyh
sxusrvhv1 Wklv frqfoxvlrq kdv lpsruwdqw lpsolfdwlrqv iru srolf|1 Krzhyhu/
rwkhu prghov ohdg wr gl>huhqw frqfoxvlrqv1

61615 Fuhdwlqj d Eduulhu wr Hqwu|

Djklrq dqg Erowrq ^4` suhvhqw d prgho wkdw ohdgv wr d gl>huhqw frqfoxvlrq1
Lq wkhlu ylhz/ dq h{foxvlyh ghdolqj frqwudfw fdq eh xvhg iru dqwl0frpshwlwlyh
sxusrvhv1 Sduwldo h{foxvlrq fdq/ dffruglqj wr wkhlu prgho/ ohdg wr uhqw h{0
wudfwlrq iurp wkh h{whuqdo vrxufh .1

Dvvxph dw prvw rqh xqlw ri wkh jrrg lv ghpdqghg> wkh ex|hu*v ydoxdwlrq
lv ñ ' �/ wkh frvw ri surgxfwlrq ri 7 lv S7 ' �

2
dqg wkdw ri . lv S./ zklfk

lv xqlirupo| glvwulexwhg rq wkh lqwhuydo dfé�o1 Wkh pdlq gl>huhqfh zlwk wkh
suhylrxv prgho lv wkh nlqg ri frqwudfw wkdw fdq eh vljqhg h{ dqwh1 7 r>huv
î d frqwudfw wkdw vshfl?hv wkh sulfh R� li î ex|v/ dqg wkh sulfh +ru shqdow|,
Rf li î grhv qrw ex| iurp 7 +R� è Rf,1 Diwhu î kdv ghflghg zkhwkhu ru qrw
wr vljq wkh frqwudfw/ . revhuyhv wkh uhdol}dwlrq ri S. dqg ghflghv zkhwkhu
wr hqwhu1 Wkhq/ li . hqwhuv dqg d frqwudfw zdv vljqhg/ . qdphv d sulfh R.
dqg î ghflghv zkr wr ex| iurp> li qr frqwudfw zdv vljqhg/ . dqg 7 pdnh
vlpxowdqhrxv r>huv1

Wkh ?uvw0ehvw vroxwlrq dvvxphv qr frqwudfw dqg lpsolhv wkdw . pdnhv wkh
vdoh li dqg rqo| li S. é �

2
1 Li S. : �

2
/ . grhv qrw hqwhu/ 7 vhwv wkh prqrsro|

sulfh R7 ' � dqg wkh frqvxphu vxusoxv iru î lv }hur1 Li S. é �
2
/ . hqwhuv

dqg Ehuwudqg frpshwlwlrq ohdgv wr d sulfh ri R. ' �
2
dqg d frqvxphu vxusoxv

htxdo wr ñ ý R. ' �
2
1 Wkhuhiruh/ wkh h{shfwhg ydoxh ri 7*v sur?w dv zhoo dv

wkh h{shfwhg frqvxphu vxusoxv htxdo �
e
1

Zlwk wkh frqwudfw/ li . hqwhuv/ wkh h>hfwlyh frvw ri ex|lqj iurp 7 lv R�ý Rf/
dqg wkh frvw ri ex|lqj iurp . lv R.1 . pdnhv wkh vdoh li dqg rqo| li S. é
R� ý Rf/ dqg li . pdnhv wkh vdoh/ wkh sulfh zloo eh R. ' R� ý Rf1 Wklv vkrzv
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wkdw li R� ý Rf ' �
2
/ wkh rxwfrph lv lghqwlfdo wr wkh fdvh ri qr frqwudfw1 Wkh

nh| txhvwlrq lv zkhwkhu wkhuh lv d frqwudfw wkdw udlvhv wkh mrlqw sd|r> ri î
dqg 71 Li vr/ 7 zloo r>hu î wkh frqwudfw/ vxfk wkdw î vwloo hduqv �

e
dqg 7 zloo

hduq doo wkh h{wud sd|r>1 Frqvlghu wkh frqwudfw wkdw hduqv î dqg 7 wrjhwkhu
wkh prvw1 Wkhlu wrwdo sd|r> fdq eh zulwwhq dv

{E�ý{ä n
�

2
E�ý{ä

zkhuh { ì R� ý Rf1 Pd{lpl}lqj wklv sd|r> ryhu { jlyhv wkh rswlpdo ydoxh
{W ' �

e
1 Frpsduhg wr wkh fdvh ri qr frqwudfw +htxlydohqw wr vhwwlqj { ' �

2
,/

wkh rswlpdo vroxwlrq lpsolhv frpplwphqw wr d orzhu h>hfwlyh sulfh> . zloo
hqwhu ohvv riwhq1 Krzhyhu/ frpsohwh h{foxglqj +{ ' f, lv xvhohvv= lw ohdgv wr
wkh vdph sd|r> iru î dqg 7 dv lq wkh fdvh ri qr frqwudfw1

61616 H{whuqdolwlhv lq wkh Fklfdjr Prgho

Frqvlghu wkh ruljlqdo Fklfdjr prgho +vhfwlrq 61614,/ exw qrz dvvxph wzr
ex|huv1 Iluvw/ 7 r>huv %� +wkh dprxqw 7 zloo sd| î� li kh dffhswv wkh r>hu,
wr î� dqg î� dffhswv ru uhmhfwv wkh r>hu1 Wkhq/ 7 pdnhv dq r>hu +%2, wr
î2 dqg î2 fdq dffhsw ru uhmhfw lw1 Wkhq/ dv lq wkh ruljlqdo prgho/ . ghflghv
zkhwkhu ru qrw wr hqwhu1 Dvvxph wkdw

2ESý Sä%ESä : 8 : ESý Sä%ESä

Wkh ?uvw sduw ri wkh htxdwlrq vkrzv wkdw zkhq qr h{foxvlyhv duh vljqhg/ .
hqwhuv/ dqg wkh vhfrqg sduw vkrzv wkdw zkhq dw ohdvw rqh h{foxvlyh lv vljqhg/
. grhv qrw hqwhu1 Wr ?qg wkh htxloleulxp/ djdlq vroyh edfnzdugv1

Iluvw/ frqvlghu î2*v ghflvlrq1 Li î� kdv dffhswhg wkh r>hu/ wkhuh zloo eh qr
frpshwlwlrq dqg î� zloo vljq li %2 è f1 Li î� kdv qrw dffhswhg/ î2 vljqv li %2
lv juhdwhu wkdq ru htxdo wr wkh orvv ri frqvxphu vxusoxv iurp prqrsro|1 Qrz
orrn dw 7*v ghflvlrq zkhq idflqj î21 Li î� kdv dffhswhg/ 7 r>huv %2 ' f1 Li
î� kdv qrw dffhswhg/ 7 zloo r>hu %2 htxdo wr wkh orvv ri frqvxphu vxusoxv
ri prqrsro|/ vlqfh 7 fdq qrz hduq wzr wlphv wkh prqrsro| sur?wv zkhq
ghwhuulqj hqwu| +zklfk fdq uhdvrqdeo| eh dvvxphg wr eh juhdwhu wkdq wkh orvv
ri frqvxphu vxusoxv,1 Iurp wklv/ lw lv fohdu wkdw h{foxvlrq zloo kdsshq zlwk
suredelolw| rqh/ fdxvhg e| wkh h{whuqdolw| lqwurgxfhg e| wkh dgglwlrqdo ex|hu1
Zkdw grhv î� ghflghB Vlqfh erwk vljqlqj dqg qrw vljqlqj +lq wkdw fdvh/ î2
vljqv, zloo ohdg wr prqrsro|/ î� lv zloolqj wr vljq iru dq| %� è f1 Iurp
wklv yhuvlrq ri wkh Fklfdjr prgho/ lw fdq eh frqfoxghg wkdw ixoo h{foxvlrq lv
rswlpdo1
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7 Frqfoxvlrqv

Wklv ryhuylhz vkrzv wkdw wkhuh duh pdq| gl>huhqw zd|v ri prghoolqj yhuwlfdo
frqwudfwlqj/ ohdglqj wr gl>huhqw frqfoxvlrqv dqg wkhuhiruh gl>huhqw lpsol0
fdwlrqv iru srolf|1 Rqh vkrxog ehdu lq plqg wkdw pdq| ri wkh frqfoxvlrqv
ghshqg fulwlfdoo| rq wkh vshfl?f dvvxpswlrqv pdgh1 Dq lpsruwdqw uhpdun
wkdw vkrxog eh pdgh khuh lv wkdw wkh prghov gr qrw rqo| ghvfuleh yhuwl0
fdo uhodwlrqvklsv ehwzhhq ?upv/ exw dovr zlwklq ?upv/ iru h{dpsoh ehwzhhq
ghsduwphqwv ru xqlwv ri wkh vdph ?up1

Dowkrxjk vpdoo fkdqjhv lq dvvxpswlrqv fdq ohdg wr gl>huhqw frqfoxvlrqv/
wkhuh duh vrph jhqhudo/ pdlq ohvvrqv wr eh ohduqhg iurp wkh ydulrxv prghov1
Iru h{dpsoh/ lw lv vkrzq wkdw lqwhjudwlrq lv qrw dozd|v rswlpdo1 Ixuwkhu/
dowkrxjk h{foxvlyh ghdolqj frqwudfwv duh riwhq dvvxphg wr eh xvhg iru dqwl0
frpshwlwlyh sxusrvhv/ lw pd| zhoo eh wkh fdvh wkdw lq htxloleulxp/ wkh| zloo
qrw eh xvhg/ ru hyhq pruh h{wuhph/ wkdw wkh| pd| eh xvhg iru sur0frpshwlwlyh
sxusrvhv/ e| surwhfwlqj lqyhvwphqw +Vhjdo dqg Zklqvwrq ^44`,1
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Pierre Pestieau

“Political Sustainability of Redistribution and the

Reform of Social Security”

Report by Corjan Brink, Wageningen Agricultural University

Introduction

The lectures of Pestieau dealt with the future of the ‘Welfare State.’1 In the Western

economies, much of the discussion about the welfare state is not so much concerned with the

existence of public expenditure programs, since it is considered as a part of our civilisation.

The discussion concentrates on the size and the form of these programs. Most economists

concentrate on the costs (charges) and benefits of the welfare state and the trade-off between

equity and efficiency. In his lectures, Pestieau dealt with the issues of voting, political

sustainability, and support for public expenditure programs.

In Europe, total public expenditures increased considerably since the 1970s. There are

however huge differences between various countries. These differences are partly the result of

differences in levels of GDP per head. The general increase in GDP per head in European

countries during the past decades has been associated with increasing social spending.

However, when plotting the level of public spending against GDP per head in the various

countries, clearly there are several outliers. This can be explained by differences in

preferences of the countries.

The two main sectors in total public spending are health and retirement. The effects of

these programs on the poverty rate may vary between different countries. Although one should

expect the poverty to be decreased by the WS, this is not necessarily the case. Moreover, it is

not possible to draw conclusions about the effectiveness of public spending on the basis of the

resulting poverty rate in a country, since the priority of a country does not have to be to fight

                                                
1 In this report, with the concept of Welfare State I refer to the whole set of programs that is covered by public

spending.
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poverty. According to Pestieau (see, e.g., Casamatta, Cremer et al., 1997), public expenditure

programs may have different objectives. They may aim at just a relief of poverty (minimal

view which requires low payroll taxes) or at a reduction of the uncertainty faced by all

individuals (more generous view which attracts more political support). Public spending

programs can be distinguished with respect to their rate of redistribution. The universalistic

(‘Beveridgean’) programs are based on flat benefits and consequently have a high degree of

redistribution. The social insurance (‘ Bismarckian’) programs are characterised by earnings

related benefits. Therefore, it is important to look not only at the size of social expenditures

(generosity), but also at the level of redistribution. The level of redistribution accounts for the

difference between private and public provision of the good or service.

Political support for Social Insurance

In general in Europe, private insurance is much less important than social insurance. There are

some outliers like Ireland and the UK that have a relatively high percentage of GDP spent on

private insurance in relation to the percentage spent on social insurance. Epple and Romano

(1996) describe a regime where a good (in their analysis health care) provided by the

government may be supplemented by private purchases. They pose several questions

concerning whether the government will fund provision of the good, what level of public

provision will be chosen, and what will be the effect on aggregate consumption. Casamatta et

al. (1997) deal with a social insurance possibly supplemented by a private insurance.

Concerning the choice of the level of public provision, Atkinson (1995) discusses the

choice of a tax rate in the case of majority voting where everyone votes between two tax rates

only on the basis of the resulting level of utility. In the case of single-peaked preferences for

each individual, the median voter theorem2 applies which states that the majority voting

outcome reflects the preferences of the median voter (see also Rosen, 1995, ch. 7).

Epple and Romano (1996) develop a model that includes two goods, health services h

(either publicly provided (g) or privately purchased (s)) and the numeraire good b. Income y is

spent on paying taxes yt and purchasing b and s, so b = y(1-t) - s and g = t y  (government

budget constraint) with y  being the average income level. The level of g is determined by

                                                
2 The median voter is defined as the voter whose preferences lie in the middle of the set of all voters’preferences.
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majority vote and is the same for everybody. It is not possible for the individuals to sell a part

of g in order to be able to purchase more of the numeraire good, so there will be some agents

who are constrained by the public health program (they get more health services than is

optimal and purchase zero units of s), while the other individuals are not constrained (they

purchase supplementary health services s and to them public provision of g is equivalent to an

income supplement).

Epple and Romano (1996) show that individuals with an income lower than the

average income level prefer a positive level of government expenditure whereas individuals

with a higher than average income achieve highest utility for g = 0. Therefore, according to

the median voter theorem, equilibrium government provision of health services is positive if

the median income is less than average and zero if the median income is more than average.

This result is due to the redistributive effect of the public expenditures, which causes the tax

price of health care to households with income less than the mean to be below the market

price. The mixed regime (i.e. government provision may be supplemented by private market

purchases) is preferred by a majority to the alternatives of market only and government onl

provision. First, it includes the situation where health services can be obtained only privatel

(i.e. g = 0). Second, under a mixed regime individuals with positive demand for private health

services (s > 0) are better off than in a regime where private purchases are prohibited while

those individuals with s = 0 are not worse off.

Epple and Romano (1996) also show that it is not always the voter with median

income who determines the level of government provision. When the marginal rate of

substitution between t and g increases with income not the voter with median income is

pivotal, but the voter with income level yl such that voters with income less than yl plus voters

with income greater than y  constitute half of the population.

Casamatta et al. (1997) deal with the issue of voting, political sustainability, and

support for social insurance. They analyse a setting where private insurance in addition to

social insurance is potentially available, but may be prohibited. In their model they adopt a

‘two-stage political economy approach’. At the first (constitutional) stage of the process an

agreement is made about the type of the social insurance, and at the second stage decisions are

made by majority voting about the actual tax rate and benefit levels (see also Atkinson, 1995).

Moreover, social insurance is financed by a proportional payroll tax and there are three types

of individuals (1, 2, and 3) with different income levels (w1 < w2 < w3). All individuals have

identical preferences over disposable income and insurance benefits and they all face the same
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probability to have to rely on insurance benefits (although in reality there seems to be a

negative correlation between income and the probability to become sick, unemployed, and

disabled). The link between the benefits and the contributions is represented b α, where α =

0 indicates that each individual will receive the same benefits and α = 1 indicates that there is

no redistribution of income. It is assumed that private insurance is costlier than public

insurance. The rate of return on private insurance is constant while the rate of return on public

insurance decreases with income. If α becomes large enough individuals with high income

will also choose public insurance.

The level of α is determined at the constitutional stage in the decision making process.

In the Casamatta et al. (1997) paper two different possible objectives are considered. First,

with the Rawlsian objective the government maximises utility of the worst off individual with

respect to α taking into account the direct impact of an increase in α as well as the indirect

impact through the payroll tax. Second, with a utilitarian objective the constitutional problem

consists in determining the α that maximises the sum of utility of all individuals. They show

that if private insurance is inhibited, with a Rawlsian objective α = 0 if the median income is

below average, whereas α > 0 if the median income is above average. With a utilitarian

objective it may be optimal to set α > 0, even if the median income is below the average

income level.

For a given α the tax rate is chosen by majority voting, so we have to identify the

median voter and determine his preferred tax rate. Casamatta et al. (1997) show that when

private insurance is prohibited the preferred tax rate decreases or increases with α for

individuals with above-average and below-average incomes respectively. Moreover,

individuals with high incomes tend to prefer higher tax levels than individuals with lower

income (this is because social insurance is the only source of income in the bad state of

nature). In this case, the median voter is simply the individual with median income, i.e.

individual 2, and depending on whether the w2 is below or above average income the voted

tax rate will be increasing or decreasing respectively.

When the individuals are allowed to purchase private insurance, different situations

can be distinguished, depending on the value of α. Individuals with below average income

always prefer social insurance to private insurance regardless of the value of α. For

individuals with higher than average income we can determine a certain level of α for which

they are indifferent between social and private insurance. If the actual value of α is below that
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level, these individuals prefer private insurance and their preferred payroll tax is zero whereas

for higher values of α a positive tax rate is preferred. Now there is a divergence between the

distribution of income and the distribution of choice, i.e. the median voter is not necessaril

individual 2. If w2 is lower than the average income, the poor individual is the median voter

for values of α for which the rich individual prefers a zero tax. Individual 2 has the decisive

vote for values of α for which the rich individual prefers a positive tax rate. If w2 is higher

than the average income, both individuals 2 and 3 prefer a zero tax rate for low values of α.

Consequently, for these low values of α the voting equilibrium is a zero tax since individual 2

is the median voter. For higher values of α the rich individual still prefers a zero tax rate,

whereas the individuals 1 and 2 prefer a positive tax rate. For these values of α the poor

individual has the decisive vote. If α is larger than the indifference level of the rich individual,

all individuals prefer a positive tax rate and the median voter is individual 2.

The determination of α in the constitutional stage if private insurance is available

again depends on the level of w2 with respect to average income. With a Rawlsian objective, if

w2 is below average income, α is set zero, since then the poor individual is the median voter

and nothing can be gained from setting α > 0. If w2 exceeds average income, it is always

optimal to set a positive level of α, but if α becomes larger than the value for which individual

2 is indifferent between social and private insurance, the economy moves away from

redistribution. Therefore, α is set at the indifference level of individual 2. With a utilitarian

objective, it is not possible to determine the optimal value of α analytically.

From the above analysis, we can conclude that allowing for private insurance reduces

the size of the social insurance program just on the base of political voting. On the other hand,

the welfare of the poor individuals increases due to the availability of private insurance,

although they do not purchase private insurance. Moreover, private insurance in itself tends to

increase welfare since it gives individuals an additional option. This corresponds with the

conclusion of Epple and Romano (1996) that a mixed regime dominates both exclusive

regimes.

Voting for Social Security

In most European countries social security programs are organised as a pay-as-you-go

(PAYG) system (i.e. the workers in one period pay for the benefits of the retirees in the same
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period). The payroll tax is determined by the dependency rate (the ratio of the number of

retirees to the number of workers) and the replacement rate (the ratio of the retirement

benefits to the wage rate). The problem European countries are facing nowadays is that the

dependency rate is increasing since people are living longer, so the length of retirement in

good health increases, while the replacement rate is not modified. This means that the payroll

tax has to be increased.

Under the PAYG system pension benefits to which a retiree is entitled are not directl

related to his past contributions. Therefore, current taxpayers have an incentive to

misrepresent their preferences by voting for a lower tax rate now and a higher tax rate upon

their retirement, unless they are convinced that there will be no other voting opportunities

within their lifespans or the current tax rate will prevail in all future voting processes (Hu,

1982).

Boadway and Wildasin (1989) analyse the political process behind social security. Using a

model of overlapping generations, they study the determinants of the existence and level of

social security programs and the dynamic evolution over time. The level of benefits to retirees

(β) is the only policy choice variable in the model and it is determined by majority voting. It is

assumed that the social choice of β will be the most-preferred level of the median voter

(according to the median voter theorem, see also above), who maximises his remaining

lifetime utility (or consumption) in the belief that, once chosen, the value of β will remain

unchanged for the remainder of his lifetime. The age of the median voter is lower than but

close to the age of retirement.

Boadway and Wildasin show that, if it is not possible to borrow against future social

security benefits and if this constraint is binding (which is only the case if β is larger than the

after tax wage), the ideal level of social security benefits for the median voter will not be the

efficient level of β, since this level will only be chosen by an individual who is at the

beginning of his active life.

Pestieau applied the model developed in Casamata et al. (1997) to the problem studied b

Boadway and Wildasin (1989). He distinguishes three types of individuals with different

levels of productivity, hi, and income, wi. (i = 1, 2, 3). The three groups are assumed to be of

the same size and to grow at the same rate n. People start as workers and in the next period

they retire. Two social security systems are analysed, the PAYG and the fully funded (FF)

system. The average rate of return to the social security equals n with PAYG and r (interest

rate) with FF. They assume r ≥ n. Consumption by the young, c, equals after tax wage minus
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private savings. Consumption by the old, d, equals private savings (including the proceeds)

plus the social security benefits. Both the old and the young have to vote for the payroll tax

level, where the old are only interested in d whereas the young are interested in both c (which

is reduced by a higher tax level) and d (which increases with a higher tax level).

First, with a PAYG system, retirees of all three groups choose a payroll tax level t = 1. The

working generation maximises its utility comparing the return on social security with that on

private saving. For all values of α, the rich workers choose a zero tax level because of (1) the

higher rate of return on private saving (r > n) and (2) the redistribution. For each group, we

can again determine a level of α for which they are indifferent between a positive tax and

saving. If w2 is below average income, the workers 1 and 2 choose a positive tax and no

saving for values of α below their indifference level of α and conversely for higher levels of

α. The median voter theorem holds because of single peaked preferences. As in the previous

section, the median voter is not necessarily the individual with median income. Depending on

the value of α, the workers of type 1 or the workers of type 2 are the decisive voters. If α

exceeds the indifference level for the worker of type 1, the equilibrium tax will be zero.

Now, we consider the funded system. In this case there is no intergenerational

redistribution. The retirees are indifferent about the payroll tax level, so only the young are

voting. Since r = n, for α = 1 the workers are indifferent between private and public schemes.

If α < 1, the workers of type 1 and 2 prefer the collective scheme, and the individuals of type 3

prefer the private scheme.

If both systems are compared, assuming that r = n, with PAYG the tax rates are higher

than with FF. Under the Rawlsian criterion FF is preferable to PAYG or conversely,

depending on the degree of substitutability between consumption in the first and the second

period. With a utilitarian criterion FF is consistently preferred to PAYG. Consequently, there

is no ideal system.

Reforming Social Security

In many countries pensions are organised in a PAYG system. Because of rapid growth in

population and productivity in the past decades, past and current retirees have received much

more back from social security than they contributed, even if we allow for a reasonable rate of

return (Belan and Pestieau, 1998). However, because of the ageing of the population several
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countries are planning to shift to a FF or privatised system to avoid an non sustainable

pressure on public expenditures. Such a shift will have considerable short-run costs. The

transition generation has to be ‘sacrificed’ in the sense that they have to pay the payroll tax for

the benefits of the current retirees as well as the contribution to the fund for their own

retirement.

Belan et al. (1998) argue that to avoid the double burden on the transition generation

the contributions paid when the PAYG system was introduced should have been kept and

invested instead of transferring it as a to a generation of retirees who had not contributed to it.

Some economists (e.g. Feldstein and Samwick, 1996) state that the transition from a PAYG to

a fully privatised system of individual retirement accounts can be done without sacrificing the

transition generation. They argue that, although the short-run costs are high, the welfare gains

in the long-run are so huge that the temporary loss is bearable.

Belan and Pestieau (1998) however argue that gains are not possible with the transition

from a PAYG to a fully funded system per se, ceteris paribus. Gains are only possible if other

changes are also made, such as a change in the rate of redistribution. However, such a change

does not justify a transition from PAYG to FF since these gains can also be made within the

PAYG system. In academic discussions or political debates the comparison between FF and

PAYG approaches often bears these other dimensions such as the rate of redistribution of

those two alternatives in stead of the fundamental difference between PAYG and FF, the

former not being funded and the latter being funded.

If the government does not want the present generation to bear a double burden, she

has to borrow money to pay for the pensions of the retirees who did not yet (fully) contribute

to their fund. This amount of money is just equal to the amount of money the transition

generation would have to pay. The transition is just shifting from implicit to explicit debt and

the debt is equivalent to the burden of the PAYG system.

Belan and Pestieau (1998) show that it is possible to get a Pareto-improving reform in

the case of endogenous labour supply (in which case the key element of the reform is not so

much the shift from an unfunded to a funded system but more the shift from a distortionary to

a non- distortionary tax scheme), in the case of endogenous economic growth (where the

benefits result from a subsidy on savings that could also have been introduced with a PAYG

system).
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Optimal Redistribution with Social Insurance

In many countries, governments try to achieve a redistribution of income. Governments

redistribute not so much by taxation, but mostly by providing health services, education and

social insurance. In a first-best world a purel redistributive tax and not social insurance

should not be used for the objective of redistribution. In such a world, the only reason to

introduce social insurance is because of the economies of scale. However, in a second best

world it can be optimal to use the mechanism of social insurance to redistribute income over

individuals.

Cremer and Pestieau (1996) study the role of social insurance in redistribution. The

use a model with two individuals with different productivity levels. The individuals are also

different with respect to their probability of incurring a loss, for example becoming disabled,

unemployed, or sick. Part of the potential loss is covered by social insurance while the rest

may be covered by a private insurance purchased at the insurance market. Risk averse agents

will choose full insurance, in which case there is no uncertainty for the agent anymore.

The government only observes labour income, but not the wage, labour supply, and the

probability of incurring a loss of each individual. The government chooses the optimal income

taxation level and the proportion of social insurance that maximises welfare. Cremer and

Pestieau (1996) show that the optimal tax rates and redistribution levels depend on the sign of

the correlation between ability  and risk.

Conclusions

On the basis of the discussion above here some main conclusions will be given. First, pure

redistribution is not politically sustainable. Second, supplementary private schemes are most

often desirable. Third, social security benefits chosen by majority tend to be excessive

particularly with a pay-as-you-go system. Fourth, reforming social security from an unfunded

to a fully funded system without sacrificing a generation and without changing the rate of

redistribution is neutral. Finally, in a second-best world social insurance can be used for

redistribution purposes even when optimal income taxation is available.
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LEST ONE FORGETS: UTRECHT COURSES

BLOCKS III AND IV, SPRING 1999

The following courses are scheduled for the spring of 1999. In case you have not done so

already, you register for these course by going to the NAKE Homepage and selecting the item

“NAKE Teaching Programme 1998-1999.”

Block III: 29 January - 5 March 1999

10.00 - 12.00

98.53 “History and philosophy of economics models,” Morgan

98.44 “Visualising data,” Kloek

12.30 - 14.30

98.80 “Behavioural modelling of government decision-making,” Van Winden

98.04 ”Theory and application of modelling volatility in financial economics,” Palm

& Nijman

15.00 - 17.00

98.63 “Topics in oligopoly theory,” Schoonbeek

98.05 ”Econometrics of panel data (condensed course),” Wansbeek

Block IV: 19 March - 30 April 1999

10.00 - 12.00

98.43 “Applied general equilibrium models,” Keyzer

98.58 “New institutional economics,” Potters

12.30 - 14.30

98.50 “Competition and market coordination,” Maks

98.15 “Dynamic general equilibrium modelling,” Broer

15.00 - 17.00

98.76 “Prospect theory,” Wakker

98.26 “Capital market imperfections, investment and monetary policy,” Garretsen,

Sterken & Van Ees
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Address ........................................................................................

Postal code/Place....................................................................................

Phone: ................................... E-mail: ................................................

AIO/OIO/Otherwise....................................................................................

(Please circle what is applicable)

Would like to have a private consultation with:

Greif, Hanemann, McMillan, Walker

Will write a report on the lectures by:

Greif, Hanemann, McMillan, Walker

Will attend the courses by:

Greif, Hanemann, McMillan, Walker

Will attend:

reception (Monday) yes / no
workshop dinner (Thursday) yes / no

Special Dietary Requirements? yes / no
(give details if applicable)

Wants a hotel room for: Mon/Tues Tues/Wedn Wedn/Thurs Thurs/Fri

Will share a room: yes / no

with..............................................

Remarks:

Please return this form by13 NOVEMBER at the latest to the NAKE secretary.


