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Abstract

We review two proposds for debt forgiveness the Highly Indebted Poor Country
Initictive (HIPC) and the Jubilee 2000 Codition Initigtive (2K). We then consder the
workhorse modd of debt forgiveness (Krugman 1988). We show that the workhorse
modd olution is a sub-optima contract, where the incentive parameter is st without
regad to the cost of effort. A fully-optima debt-overhang contract is derived, with an
incentive parameter grester than the magind socid bendfit of extra effort.  The
so-named Hyper-Incentive Contract diminates the effects of mord hazard aisng from

hidden effort, and provides afuller rationae for case-by-case debt-overhang contracts.
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1. I ntroduction

When the higory of the year 2000 is writ large for future generations, one wonders what
event will capture the popular imaginaion. One contender is the forgiveness of
ubgtantid amounts of poor-country foreign debt. At the June 1999 Cologne summit, the
G7 entetaned writing off goproximately $100 hillion, subject to certain conditions
Though progress continues to be dow, the popular and palitical will now exids to tackle

the issue of unredeemalde debt.

As evidence of this we scrutinize the two current proposals for debt reief; the Highly
Indebted Poor Country initigtive (HIPC) and Jubilee 2000 proposd (12K). The HIPC
proposa provides caseby-case debt reief subject to economic reform conditions. It
comes a the issue of unredeemable debt ‘from above, a the indigation of private banks,
the IMF, the World Bank, and ultimately the US government. In contrast, 2K draws its
support from a groundswel of popular support for poor countries, and, from the
quedtioning of free market liberdism, evidenced by the Sedttle WTO conference.  As one
might expect, the 2K coverage is broader and the debt rdief deeper than HIPC.
However, 12K is burdened with a problematic view of conditiondity, and a somewhat

dismissve view of orthodox economic developmert,

Orthodox economics has a role to play in this debate, given that ‘the best lad schemes of

people and politidans go oft astray'> We therefore examine a modd of debt forgiveness



(Krugmen 1988), asking if it provides optimd contracts for caseby-case debt
forgiveness, as required by both HIPC and 12K. We show that his solution assumes a
sub-optima  incentive parameter. The key indght of this paper is tha the optimd
incentive parameter exceeds the margind socid benefit of extra effort. This

Hyper-Incentive Contract Pareto dominates Krugman's solution.

In Section 2 we describe the HIPC and J2K proposds. In Section 3, we give Krugman's
solution to the debt overhang prdblem. We outline the intuition of a Hyper-Incentive
Contrect in Section 4, followed by a rigorous principa/agent trestment in Section 5.
Section 6 shows how incentives should be talored for countries experiencing severe

economic hardship, and Section 7 concludes.

2. Proposalsfor Debt Forgiveness: HIPC and J2K

21 HIPC

The dage sdting for HIPC goes back to the ail criss of the 1970s. The Organization of
Petroleum Exporting Countries (OPEC) catd achieved a dzable trander of wedth from
the indudtridized world between the time of the firg all price hike in 1974, untl the
collgpse of the oil price in 1985. The socdled petro-dollars were saved by the OPEC
nations, and then recyded back through the world financdd sysem to deveoping
countries, many of whom were experiencing bdance of payments difficulties due to

higher energy prices. In the early 1980s, a high interest rate policy was indigated by the



US Fedad Resarve to reduce US inflaion. This together with weskened world demand,
adversely impacted upon debtors debt service costs and export revenues respectively.
The international debt criSs emerged in 1982, when Mexico had to reschedule its debts
Cepitd flows to many devdoping countries ceesed, and a drawn out process of debt

rescheduling commenced.

For the poorest countriess most of the debt was sovereign, and owed to OECD
governments and internationd agencies.  Rescheduling occurred a the socdled Paris
Club of creditors. If the club believed, usudly on the sayso of the IMF, that the country
was meking a dgnficat adjusment effort, the debts would be rescheduled
(i.e payments ddayed). However, for many years the Paris Club stuck to the principle
that the rescheduling must never occur a concessond rates, implying that the net present
vaue of the debt was maintaned. Once the danger to the internationd financid system
pased, there seemed to be little politicd will to tackle the issue of unredeemeble debts.
Politica-economy congderations (Evans 1999) suggests four obdtacles the absence of a
crigs the indgnificance of the countries in the world economy, the rductance of
inditutions to acknowledge past migtakes, and the rductance of the United States, until

the Clinton adminigtration, to get involved.

Despite the 1987 introduction of the IMFs muchhedded Enhanced Structurd
Adjugment Fadlity (which Evans says was largdy a reection to mounting arears on

IMF loans to the poorest countries), the gdtuation did not change subgantidly for over a



decade. The 1989 Brady plan provided some relief to the Lain American countries (and

US banks), but bypassed the poorest countries, most of which are in sub-Saharan Africa

Over time, the 'no net present vadue reduction’ principle eroded leading, in 1996, to the
unvelling of the HIPC inititive by the IMF and the World Bank. Under HIPC, very poor
countries could goply for the writing off of sovereign debt provided thet they pursued
sound economic policdes for a sudaned period of time (the so-cdled conditiondity
requirement).  Another innovation was that HIPC amed to trest each country on a
case-by-cae bass The 41 HIPC countries have debts totding $205 hillion.  Following
the June 1999 Cologne summit, there is a commitment to write off gpproximately $100

billion, providing conditiondlity is stisfied.

The G-7 finance minigers stopped short of pledging tax increases to compensate HIPC
creditors. Indead, they cdled on the Multilaera Development Banks (MDBs) to
caefully examine any ways of redizing efficency gans They dso promised to condder
giving resources to an expanded HIPC Trugt Fund (the HIPC Trust Fund was s&t up to
help dl MDBs finance debt forgiveness). This, together with a socdled Millenium Fund

(taking private sector contributions), will be key to lowering debt service payments®

In addition to these funding mechaniams the G7 agreed to sdl up to 10 million ounces
of the IMFs gold reserves, usng the interet on the proceeds to finance debt relief.
Members of the U.S. Congress have come out agang the sdes however, and the

outcome is in doubt. Some members of Congress oppose the gold sdes on the grounds



that they will hdp the IMFs Enhanced Sructurd Adjusment Fadlity (ESAF) in its
trandtion to sdf-sudanability. This sdf-sudangbility will make ESAF less accountable
to donor govenments. Furthermore, there is concern in Congress, and in some
gald-producing developing countries, that the sde of reserves will decrease the price of

gald on world markets.

If the sde fdls through, the debt initigtive will have to be financed directly through
government contributions.  Absent tax incresses, this means that dther it will not be
financed a dl, or it will be financed a the cost of many governments normd ad budgets

(Morrison 1999).

22 J2K

In the early 1990s Non-Government ad agencies (NGOs) campaigned and lobbied for
debt relief through the so-cdled Debt Criss Network. In 1994, Matin Dent (professor in
Kede Universty UK) linked up with Bill Peters (an ex-Diploma with experience in
Mdawi) and Issbe Carter (the Community News Editor of Tearfund) to create Jubilee
2000. In April 1996, the Jubilee 2000 campaign commenced, with funding from three
Chrigian ad organizations CAFOD (cahdlic), Chrigian Aid (ecumenicd) and Teafund
(evangdicd). In 1987, the campaign was launched in the US and dsewhere. In October

of that year, Jubilee 2000 (UK) became aformd codition of aid agencies.



J2K describes its ams as (d) a one-off cancdlaion of the unredeemable debts (b) of the

world's poorest countries (c) by the year 2000, (d) under afair and trangparent process.

The ingpirdtion for condition (8) dlegedy comes from the Jubilee year in the Bible
though the Jubilee yer was nether one-off nor confined to unredeemeble debts® The
one-off condition probably dso owes something to game theory, snce a one-off
cancelaion would seem to remove an incentive to refrain from lending in the lead up to
a (regular) Jubileee.  However, to dae 12K has not suggested a precommitment

technology which would make subsequent forgiveness impossible.

JK shaes am (b) with HIPC, though it wants more countries covered and more money
soent. It has earmarked 52 countries (compared with 41 under HIPC) with debts totaing
$350 hillion ($205 billion under HIPC) for rdief of $200 to $300 hillion ($100 hillion

under HIPC).

Aim (c) is lagdy directed & marketing, while Aim (d) looks a bankruptcy through the
eyes of the poor in debtor nations. The continuance of basc public services in the case of
bankrupt locd U.S. authorities is endrined in Chapter 9 of Title 11 (Insolvency) of the
US Code (Raffer 1995). J2K argue that this principle of protecting the poor from economic

adjustment ought to be uphdd in the internationd arena.

The proposd hes recaved aitidsm for its ambiguity about conditiondity. Stressng

‘conditiondity from beow' (i.e conditions of a debt reief contract emanding from the



debtor country's ‘cvil society’) the codition refrans from endorsng Wederngyle
economic policies as a means of dleviating poverty. However, granted the centrdity of
poverty reduction, the more thoughtful wing of the 2K movement would be wdl advisd

to address the following questions.

Frd, the price mechaniam is a soddly chegp way of providing information and
incentives.  In the absence of a well-functioning price mechanism, how is allocation of
resources to be achieved? Second, moderate and gable inflation is necessary for prices
to do this job effectivdly. How will hyper-inflation help the poor? Third, unless the
fiscd authorities have long tem financing credibility (ether through a wel functioning
tax sysdem, or smdl outlays), the fear of an eventud hyper-inflation tax will prove
diguptive.  What does it do to the poor to adjust to government subsidies and benefits
only to have them suddenly taken away in a financing criss, or eroded in a
hyperinflation? Fourth, good supervisory standards are necessary in the financia sector.

How will the poor be affected in a financial sector meltdown?

This limited economic orthodoxy needs defending, judging from the 2K web page The

slence of the centraly-planned cadavers should not allow usto forget their message.



3. Krugman'sMode of Debt Forgiveness

The review of the current debt forgiveness proposals indicates that there is now both a
popular and political will to address the issue of unredeemable debt. Wha economic

modd of debt rescheduling can guide policy makers?

In an important paper, Krugman (1988) outlined a modd that has become something of a

workhorsein thisarea® The following situation was envisaged by Krugman.

insert addition 1

A Creditor wishes to roll over one unit of debt in the hope of minimizing loses.  In the
first period, the creditor refinances the unit of debt, and the debtor exerts cosly effort C.
The creditor sats a, the dgze of the trandfer faling due in period two, and therefore r
(r=a-1). We ignore discounting. Effort e is any unobsarvable adjusment with margind
disutility, such as incressed compstitiveness, or public sector efficiency.  Output 'y
depends upon effort, and an error h with (expected) congant returns to scde in effort.

For Smplicity, h~ Uniform(0, s 2).°

y = e+ h

Clearly y spans[e-(Bs, e+(Bs] ad E(y) = e.

For amplicity, we follow Fernandez-Ruiz ( 1996) in specifying quadratic codts.
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C = | €2

In the second period, the benefits for the debtor are non-linear, depending on the
outcomes for y. If ghe is lucky (meaning y> g she keeps the excess of output over the
loan repayment. If unlucky, she jus sends dl the output the creditor's way.

Algebraicaly, the beneit to the debtor (B) is

B = y - a Ify>a
= 0 Ify£a’ } @
E(B) =Q‘*ﬁs (y- @) (sF)dy if e-+/& <a<e+/3
For smplicity, Krugman defines debtor utility? as:
E(Ud) = E®B) -C @

Tofind theoptimad e, we set the margina expected private benefit equa to margind cost.

(e++/3> - a)
2%

|
<
m
w
I
<
@)
I
®

_ JE-a
_2«/§Is-1 3
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with the following second order condition.

1- 24/3's <0

The equation for e can be interpreted as the debtor reaction function. For a given a, the
effort choice maximizes debtor utility.  Krugman's important ingght is that this is
downward doping in a x e space. Creditors face a tradeoff; more forgiveness (lower a)
increases effort and the chance of collecting a, but a is aso a cap on what can be

collected.

Theoptimd e is subdtituted into expected creditor utility

Uc =y-B-1

E(Uc) =e- E(B)-1 4)

and differentiated to yidd an optimd a, which is a function of |. This Krugman (debt
forgiveness) Contract provides microfoundetions for case-by-case debt rdief, snce |

may differ across countries.” Graphicaly,

insert addition 2

The draght line is the debtor's reection function. eud is one of a family of debtor

isoutility curves. These curves are increasing in utility as we move down the page, and

the locus of their maxima define the debtor reection function. euc is one of a family of



creditor iso-utility curves increesng in utility as we move North-Eas.  Given the

reaction function, the Krugmen optimum is the (a,e) tuple K. Upon subditution into (2)

and (4), we obtain:
- 1+243s]
EUd) =~ S (5)
EUQ) =- 14—~ (6)
431 %s

Now it is clear from Diagram 1 tha K is an inefficient bargain of the kind encountered in
ladbor market andyss (McDondd and Solow 1981). There are Pareto improvements to
be made in the lens South-East of K. Algebracdly, we find the intersection of the
creditor and debtor utility curves indging on only one solution (thus finding the

tangency). We use eud and euc to denote shift parameters of the iso-utility curves. From

(2) and (4) we have:
euc + eud = e-%ez-l

1+.1-2 +eud +1
b e _ J1- 21 (euc+eud +1)

A dngle solution (i.e. atangency) implies two conditions.
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1
I

euc+eud = i -1
2l

From the fird condition, the contract curve is a veticd draght line a e=1/. One
Pareto-improved point is P where the debtor is hed to his utility & K. At P, the creditor
utility is found by subdituting (5) for eud in the second condition. The resultant
expresson can be shown to be grester than the vdue of creditor utility a K (given by

equetion (6)).

we - -2 s(+/3+6ls(2 - 1) -
24) 35 2

Unfortunatdly, the debtor and creditor cannot bargain over an unobsarvable e. There is a
moral hazard thet the debtor will commit to 1/, but then choose a lower e from the
reection function. Therefore P is infeesble with a Krugman Contract, due to the

inefficiency arising from hidden effort.

4 The Intuitive Case for Hyper-ncentive-Contracts'®

It was no accident that the contract curve in Diagram 1 was defined by e=11. When the

utilities of the creditor and debtor are combined we obtain:
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cake = E(Uc) + E(Ud) = e- %ez -1

from which it is obvious that the expected margind social benefit of an increese in e is
unity. Setting this equd to the margind cost (I €) we obtan a socid optimum a e=14.
However, the Krugman Contract can never make margind private benefit (i.e. the benefit

to the debtor) equa to margind socid benefit. Asareault, effort will dways be too low.

insert addition 3

Therefore a Krugman Contract produces too little effort. The margind private benefit

will dways be less than unity - the margindl social benefit2?

When the problem is gtated this way, the solution is dear. We have to design a contract
where the debtor receives more than the increase in y in the upward doping portion of the
benefit schedule. That is, if the debtor can pay back the creditor fully, she gets a bonus
above and beyond being able to keep the extra output. Only in this way can the expected
private marginad benefit be made equd to the expected socid benefit (here unity). Thisis

cdled a Hyper-Incentive Contract.

5 The Formal Casefor Hyper-Incentive Contracts

More formaly, we rename the creditor the principd and the debtor the agent.!? Instead

of equation (1), we propose a ‘wage for the debtor, and make a notiond transfer of the
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output to the creditor. We think of the creditor as then choosing to 'pay’ a multiple b of it

back to the debtor.®
w = -a o+ by Ify>ab }
= 0 Ify£alb )
ers . a
Ew =q, (-a+tby)(x)dy if e- 3s <B< e+ /3 (9)
insert addition 4

It should be dear from the above diagrams how a change in a or b will effect the
expected wage function. From the new alb, measure (Bs dther Sde, and draw a convex

portion between these two values.

We now replace E(B) by E(w) in equaion (2). The optimd e is then obtaned by

differentiation.
_ bJC—S - a (10)
2/3As-b

Note that the optimad e depends upon both a and b. As before it is decreasing in a.
Snce e is increasng in b, we cdl the later the incentive parameter. The dgn of the

partid with repect to b follows from the second order condition.
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b-24/3s <0

We assxt tha the participaion condrant binds (proved in the Appendix) and we

therefore differentiate the sum of the utilities ((2) and (4)) with respect to b.

cake =e- I—e2 -1
2

M :e'(]_- | e) =0 b e:l
b |

The second order condition holds at the optimum.

2
L= ey

This problem is more complex than the Krugman problem because the optimd e, which
is a function of b, must be made to equd the vadue 1/l . In other words, b must be chosen

by the principd to make it privately optima for the agent to sete equd to 1/1 .

However, if that were the only choice vaiable, there would be no guarantee tha the
vdue of b s chosen would satify the participation constraint.**  Fortunately, choosng a
provides a way of saidfying that condrant. The full solution thus involves equating the

two expressonsfor optimd e
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1 _ bV - a
2J/3As-b

meeting the participation condraint with equdity

(-atbe+v>)° | ,_ . -
ol 2e =umn (umin 3 0)

and olving.

_2J3's (& - 2umin) U
T 1+2umnl w
_ 2/3's I

1+ 2umin | b

Findly, we assume that the country can adways obtan HIPC/2K forgiveness (b=1),
which we dtylize as being guaranteed access to a Krugman Contract.’® We can therefore

ubdtitute equetion (5) infor umin, giving:

_25(//3-6ls +361 % 3)U
T 1+2As(3+6ls) |
_ 24[3 % 3 Y
-1+2s(f3+6ls) |

(12)

By condruction, when these vdues for a and b ae used to cdculae E(w), and then

E(Ud), the debior utility a point K in Diagram 1 is obtained.

The Hyper-Incentive Contract exactly replicates the infeesble Pareto-improved point P

in Diagran 1. When optimd a and b are used to cdculate E(Uc), it is equivdent to (7) -
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creditor utility @& P - and effort is 1/1. From the diagram, a is lower a P, implying

(dightly) more forgiveness in the Hyper-Incentive Contract.*®

Of course, we could have made the participation condraint bind on the creditor, and
indsted that a Hyper-Incentive Contract make the creditor no worse off. In that case, the
contract would replicate the Pareto-improved point & the bottom of the lens in
Diagranl. Conddeaions of equity, judice or compasson - which have not been

modeled - may dictate this course of action.’
The solution can aso be visudized with the aid of adiagram.
insert addition 5

The above diagram can be used to judify the 'Hyper' prefix, by showing that the incentive
parameter is greater than the margind expected socid benefit (unity here). The optimum
must occur when the dope of the expected wage function equds the dope of cost
function. This, in tun, is set equd to unity by the principd as she maximizes the cake.

Wetherefore have:

TEW) _| o =1
Te
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But since there is aways a chance of a bad state of nature, we are dways on the convex

portion of the E(w) curve, with aslope strictly bdow b.*® Q.E.D.

6 Hyper-I ncentive Contracts for Countries Experiencing Severe Difficulties™®

Countries dated for HIPC/I2K debt forgiveness (b=1) are generdly those experiencing
severe economic problems.  We modd the onsst of a crigs as an upwad shift in
| ; countries in crigs find high effot very codly. How should creditors optimaly

resoond to this? We firgt note that alb

ab = ®Bs - 2umin

is invariant to | . Furthermore, b in increesng in | . The rescheduling contract therefore

has a stegper dope through an unchanged kink point.

insert addition 6

Therefore it is optimd to for the creditor to offer even grester incentives in the (upward

doping) range where the debt has been cdeared. To provide the intuition, condder a

verson of Diagram 5 showing theincreasein | .

insert addition 7
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7 Conclusion

We begen this paper by assating that orthodox economics has a role to play in the debt
forgiveness debate; case-by-case debt relief needs firm microfoundations. We have
found that the workhorse modd of debt forgiveness (Krugman 1988), while providing a
rationde for caseby-case debt write-downs is not a fully optima solution. Put smply,
to tak in teems of a dandard debt-overhang contract implicitly assumes the incentive
paameter is unity - without judification. When the incentive parameter b is chosen
optimdly, two things happen. Firg, the problem of mord hezard due to hidden effort is
solved.  Second, a new way of making caseby-case contracts comes into being; b will

larger for countries facing severe economic difficulties.

Key to the andyss has been the obsarvation that contracts must be offered where the
dope of the upward doping portion of the benefit (or 'wage) schedule exceeds the
margind socid expected benefit of increesed effort. Where the margind socid  expected
benefit is unity, as in Krugman's set-up, this hyper-incentive raises operationd questions.
In the red world, where debtors actudly own y, how will they be pad more then ther
margind output? One posshility is that the creditor could buy ther output a a higher

price and then on-d| it, or pay them a production fee.

Findly, we note tha this whole andyss depends upon the assumption tha effort is

unobsarvable.  Where this is fase, the debtor can credibly commit to the socdly optima
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effort leve, driking an efficent bargan of the kind advocated by McDondd and Solow

for thelabor market. In this case our andys's - together with Krugman's - is bypassed.

However, if effort is not observable the case for a Hyper-incentive contract is a strong
one. We have shown in this pgper that such a contract Pareto dominates the Krugman
Contrect, precisdy by mimicking the McDondd-Solow movement away from the
reection function. Tha beng the case, it may be a vaduable tool to agoply to an

undenigbly sgnificant problem.



Appendix

Doesthe Participation Constraint Bind? 2°

The creditor maximizes his utility subjet to the incentive compaibility and the
paticipaion condraints. We dat with the smplified expresson for creditor utility, with

optimd e subgtituted in, (i.e. incentive compatibility is dready satisfied).

J3bs - a \/_$I2(\/§bs-a

EQUc) =-1+ -
Ue) 2/3s -b b "2/3s-b

)* (AD

We want to choosea and b to maximize this subject to the following condraints:

23Is - b>0 (A2)
J3bs - a>0 (A3)
b>0 (A4)
| (f3bs -a)?*,

%—(2@ s D) umin (A5)

Equation (A2) is the second order condition. Equation (A3) then follows automaticaly
gnce optimad e is pogtive  Equaion (A4) limits the solutions to those of economic
interest. Equation (A5) is the paticipation condraint, with optima e subgtituted in, and

smplified

The solution given in the text assumes that (A5) holds with equdity - that is, that (AB)

'binds. To verify this we maximize @Al1), subject to @A2), A3) and @4) (but not by @AS)).



The uncondrained optimum is not within the region specified by (A5).

condrained optimum, (A5) must bind.

We make the following transformation to smplify the andyss

y=2/3s-b P b=2/3s-y
x=~[30s - a

We therefore want to maximize:

_ g X, A3sI? X
E(Uc) = 1+y (2«/§Is-y) y2

wherexT R, yT (0,208 s)

23

Therefore, in a

(AB)

We differentiate E(Uc) with respect to x to obtain the maximum values of x for given y.

TEUS) _ 1 2/3%sx  _
™y (23s-yy

_y(f3is - y)
P x —2«/§I s

(A7)

This ridge is the maximum of the function in the x direction (i.e. for given y's), viewed

from abovein the following diagram. The dashed lines show the boundaries.
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We now differentiste E(Uc) with respect to y, subgtituting in @7). This gives the change

in E(Uc) inthe y direction dong theridge. Straightforward dgebrareveds.

TEUC) _ 1. . fEUO _
= 0 =
Ty a3 s (tsng ix

0)

This implies that the function is dways increasing as y agpproaches zero dong the ridge,

and that there gppears to be no interior maximum.

Now (A6) implies that E(Uc) takes on the following vaues dlose to the boundaries.

lim E(Uc) = - ¥
y 0,x>0
Jm BUo = -1
lim E(Uc) = - ¥
y- PNEY
= undefined

Jm  EUO

But E(Uc) >1 can be solved for aufficiently smdl x (from A6), thus ruling out the first
three boundary vaues as maxima. We therefore have that the function achieves a
maximum gpproaching, the undefined boundary (0,0) dong the TE(Uc)/fix = O ridge. We

conclude that (absent (A5)) the maximizing vaues of x and y both gpproach zero.



It now remainsto be proven that the participation congraint prevents the atainment of
the uncongrained optimum. For agiven amdl y equd to e, (A7) dictates the unrestricted

maximizing vaue of X.

_ e(2/3s-e)
2431 %s
For the participation (AS) condtraint
S B R Jzymﬁn)(zﬁls - y)
2243s - y) Yy I

to bind, the unrestricted maximizing value of x must be less than or equd to the value

dictated by the participation constraint. Thiswill be the case if:

e(2«/§| S-e) c \/2e(umin)(2«/§| s-e)
2J3 % I

implying

e(2J3 s - e) £ 24 3 ?(umin)

25
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The lagt condition will be true for sufficently smdl e. If e is not smdl enough for this to
be true, then the paticipation condrant is not sopping the creditor reducing e further,

whichisoptimd. The creditor continues to make e samdler until the inequdity istrue.
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addition 1
Creditor Debtor
Period y>a yE a y>a y£a
1 -1 -1 -C -C
2. a y y-a 0
1. and 2. combined al y-1 y-C-a -C
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addition 2

Diagram 1. Krugman Optimum




31

addition 3
Diagram 2. The Krugman Contract

For our expostion, suppose that his voldile
enough that dl y vaues are possble for any ein
B the diagram. The bendfits for these vaues of y
mb=1 ae shown in a diagrammatic representation of
equaion (1). Given h, the margind private
benefit of an increese in e will be unity in a
a y=e+h good stae of naure (high h), and zero in a bad
date of nature (low h). The expected margind
benefit, being a convex combination of the two,

must be lessthan unity.
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addition 4

Diagram 3: Wage Function, and Uniform Output
(wage function in bold)

The expected vadue of the wage, as a function of e is obtained by integrating over the

above rectangle, centered on a moving e.  When the right-hand edge of the rectangle is a

a/b, implying that

eisa ab-CBs, the integrd is zero. When the Ieft hand edge of the

rectangle is a ab, implying that e is a a/b+(Bs, the integra is just the value of the

draght line. Thus the expected wage, as a function of e takes on a convex shape

between these two extremes.

E(w)

Diagram 4: The Expected Wage as a Function of Effort

_a+by

T -
abCBs.-~ab  ab+(Bs

-



addition 5

Diagram 5: Optimal e Determinesaand b

The sum of the utilities cake, is maximized when the dope of expected output (mergind
expected socid benefit) e equals the dope of effort | /2. Thatis when 1=l g or e=11 .

/effortzl 12

e

Given this optimd e (the arow dgnifies that e is cdculated
fird), a and b ae aduged by the princdpd to ensure
incentive compatibility. That is the principd chooses a and
b smultaneoudy to meke the dope of the expected wage
equd to the magnd socd bendit (unity) & the
cake-maximizing leved of dfot, and, to «idy the
paticipation condrant. As shown ealier, moving a and b
(not shown) shifts the convex portion of the E(w) curve. This
happens until thereisatangency a 1/ .

Ey=e 1[A
- le
Y
b
E(w) /ﬁ
/’/




addition 6

Diagram 6: Responsetoa | Shock

/
w /
FloN
/
/
alb y




addition 7

Diagram 7: Responsetoa | Shock

e

At the original effort levd e the magind cos (I € rises.
Therefore the socid optimum e must be bdow the
origind e.  However, the current incentive Sructure makes it
impossble to both make the debtor reduce e and set the
margind private benefit equa to unity. A lower e* will leed
to a lower marginad private benefit as we mover dong the
(convex) origind private expected benefit schedule (E(w)).
Pivating the wage contract by increesng a and b (as shown
in Diagram 6) increases the margind privaie benefit for dl
effort’ dlowing margina private benefit to equa margind

socid benefit at the lower e dong E(w)*.

w ~ E(w)
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Endnotes

1| wish to thank David Vines and Donald Hay for their invaluable insights as supervisors, Meg Meyer for
her help with optimal contracts and Francis Chiguntafor providing detailed comments on the draft. Jens
Rittscher and Andrew Dancer provided me with the mathematical toolsto prove the result in the appendix.
Hugh Evans helped to clarify the political economy of HIPC. lan Harper first stimulated my interest in

debt forgiveness. None of the above are responsible for the inadequacies of this paper.

2 Apologies to Robert Burns, 'The bestaid schemes o' mice and men Gang aft a-gley’ To a Mouse, and,
apologies to those who correctly point out economists' schemes sometimes do likewise.

3 Debt principal relief does not necessarily imply debt service relief. Although areduction in the debt stock
should translate roughly into a proportional cut in the service repayments, it is not so for the HIPCs. Much
of the debt service is not being paid anyway, so there is a point up to which debt forgiveness will not
reduceinterest payments.

4 In Deuteronomy 15, the I sraglite people were commanded to cancel fellow- sraglite debts and free
Israelite slaves every seven years (though it is not called a Jubileein this passage). Leviticus25isthe
actual Jubilee legislation. Every 50 (or 49) years, on the so-called day of the atonement, the people were
commanded to 'proclaim Liberty'. All land wasto return to itsoriginal family, redefining all land sales as
leases (with the exception of housesin walled cities, under some circumstances). 1nthe same passage,
charging interest, or selling food to those in need at a profit, is prohibited.

® The model continues to be used, and adapted. In arecent paper, Fernandez-Ruiz used a very elegant
version of it to illustrate a dynamic interaction between debtors and creditors (Fernandez-Ruiz 1996).

® Simple distributions are commonplace. Fernandez-Ruiz (1996) use a Bernoulli trial with the probability

of success equal to effort. The normal distribution is unsuitable because it cannot be integrated.

" Krugman implicitly assumes that the debtor already has subsistence consumption provided for. Thus, it
isfeasible to accept a benefit of zero in abad state of nature. One way to think of thisisto identify output
with output in the market economy. In many developing economies, thisisasmall share of total output.

8 Theinclusion of variance leads to mathematical intractability. Aswe shall see presently, the non-linear
benefit function leads to polynomials of degreetwo in effort. The inclusion of variance would lead to
polynomials of degree four. Furthermore, the writersin the field may have been influenced by atentative
theoretical argument in favor of itsexclusion. The debtor is already insured, in an ex post sense. Given
the floor in the benefit function, the maximum loss for the debtor is-I €/2. It is conceivable that maximal
lossisasgood arisk-metric as variance. Fernandez-Ruiz (1996) uses the utility function in the text without
explanation.

% To calculate the rate of forgiveness on the face value, recall that a-1=r. To calculate the market discount,
substitute optimal e and a into E(Uc) and compare this to unity, the original rescheduled amount.

19| am particularly grateful to David Vines for helping me develop theintuition of this section.

11 Thisistrue within the confines of the Krugman effort technology, which is (expected) constant returns to
scale. Incontrast, if E(y)=fe, andf<1, it is possible, though unlikely, that a Krugman Contract will be

fully optimal. However, the point still stands that b ought to be chosen optimally rather than imposed at
unity. Furthermore, the contract still requires hyper-incentivesin the sense that the slope of the upward
portion of the contract curve must still exceed the marginal social expected benefit of anincreaseine

12 The framework chosen is appropriate, because the creditor desires the debtor to perform an unobserved
action, leading potentially to moral hazard. However, since wage variance is omitted from the utility
function, it is not to be understood in terms of the usual insurance vs. incentive tradeoff.

13 |f the contract breaks down after the output is produced, but prior to repayment of the loan, then clearly it
matters who really ownsthe output. Our analysis sits within the class of models that assume that debtors
and creditors can credibly commit themselves to honor the terms of the contract (Calvo and Kaminsky
1991), perhaps because reneging in one relationship creates problemsin other rel ationships(Cole and

K ehoe 1998).

1% The sameissue may be relevant for Krugman (1988). There, an optimal a is derived without reference to
aparticipation constraint. The analysisthere may have become more difficult had there been two targets,
given the one choice variable.

15 T0 do so, we al so must assume the K rugman second order condition 1-2¢Bs| <0.

16 The extraforgivenessis contingent upon more (costly) effort. The declineina - measured as vertical
distancein Diagram 1 - may be slight because we are moving from an optimum of a smooth function.
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17 Counter-arguments typically appeal to moral hazard. For adiscussion strongly criticd of the IMF, see
the J2K web page article 'dictators and debt' (Hanlon 1998). For example, 'the issue of mora hazard in the
case of Rwanda has been raised. IMF officialsin Rwanda explained that the conflict should not be
“rewarded' and that rapid debt cancellation would be seen to reward genocide'

18 The Krugman second order condition 1-2C8s| <0 guaranteesthis. Hereisthelogic: To have achance of
abad state of nature meansthat optimal e (i.e. 1/1) <a/b+CBs. Substituting optimal a/b from equations
(13), and simplifying, we find that the second order condition guarantees the truth of thisinequality. A
formal proof could thus start from the second order condition, work backwards, to reach the conclusion that
optimal e must be in the convex portion of the expected wage curve.

19 This section treatsumin as a constant. Otherwise, thefall inumin asl changes cloudstheintuition.

20 Meg Meyer first alerted me to the importance of this question. Jens Rittscher and Andrew Dancer
provided important insights for this Appendix.

21 The proof notesthat optimal a/b=y (aconstant). Thereforea=by ,and marginal benefit

(-a+b(CBs)/(2(8s)+be/(2CBs) >0=b [(-y + (Bs)/(2(8s )+ e/(2(Bs)], which isincreasing inb.



