
SEMINAR-1 of ECON4915, Spring 2014
Torben K. Mideksa

We take the opportunity to go in detail some of the core issues we have
touched in class. Understandably, this seminar appears a bit long; however,
none of the issues covered here are beyond what is covered in the 1.5 hrs lecture
(and the reason it appears long is because signi�cant problems are broken into
smaller parts). Strategy wise, I recommend working on all the problems at once;
and also working in a group of four might be useful (but I see no problem in
working alone should you want to give up the bene�t of cooperation). If you
get stuck along the way, send me an email explaining where exactly and why
you had di¢ culty making progress.

Part-I: Land Markets (a) - the basics about incentives and agency
Theory
Let�s assume that there is g unit of �xed input (i.e. land), which can be

used for crop production by the owner (or by someone else). Let x be a variable
input, for ease of interpretation, labor. Assume price of output y is 1 kr. per
unit of y in the rest of this seminar.

1. Suppose the production function of a given crop, for a �xed input g, is
given by y = f(x). (a) What mathematical properties the function f(x) needs
to have? (b) What is the economic meaning of each property? (c) Give your
own example of f(x) function satisfying those properties. Moreover, let c(x)
be the cost of using x units of the variable inputs. (d) What mathematical
properties the cost function need to posses? (e) What is the economic meaning
of each property? (f) Give your own example of cost function satisfying those
properties. This completes more or less the technoglical aspect of the land
markets.

2. Suppose the owner of the land produces on the land himself. (a) Formulate
the economic problem of the land owning farmer. Be clear about what the farmer
decides about and what it takes as given. (b) What conditions are necessary
and su¢ cient for well formulation of the economic problem? (c) Characterize
the economic decision of the farmer i.e. �nd out the optimum decision. This
completes the decision problem of a land owning farmer.

3. Suppose the land owner cannot farm the land himself (perhaps his sons
have joined high school in far away town). Nevertheless, he would like to enter
into a contractual relationship with someone who can work on the farm. Suppose
the contract takes the following form: RA = sy + t for s 2 (0; 1) and t 2
(�1;1):In this context, RA is the rent paid to the tenant working on the land.
(a) What are the values of (s; t) that characterize a (i) �xed rent farm contract,
(ii) pure wage contract, and (iii) share cropping contract? [By the way, the book
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has a typo regarding the "pure wage contract" and the alpha in the book should
have been 1.] (b) Suppose the tenant accepts the contract for an initially agreed
(s; t) pairs. Formulate the economic problem of the tenant. (c) What conditions
are necessary and su¢ cient for well formulation of the economic problem? (d)
What is the optimum choice when f(x) = x� and c(x) = wx for � 2 (0; 1) and
w 2 R+. This completes the decision problem of the tenant.

4. Compare your answers for (2) and (3) and (a) comment about an econom-
ically interesting di¤erences. (b) How is this di¤erence related to Marshallian
ine¢ ciency? (c) What is the source of market failure in this problem? (d) Do
you have ideas about how to �x this problem and restore e¢ ciency?

Evidence
5. Let�s focus on the paper by Shaban(1987). (a) What is the main result of

the paper? (b) How does he go for testing competing hypotheses? (c) Do you
�nd his approach convincing? If not, what are the potential problems with the
empirical strategy he is adopting?
(d) On page 898, second paragraph he mentions about "Land-to-the-tiller

legislation" suggesting that land owner would not allow a single tenant to farm
his land for long time to avoid expropriation. Does this systematically lead
to lower long term investment, by tenants, on the share-cropped land? Thus,
could the lower observed output in share cropping farms be driven by lower long
term investment on the land unlike self-owned and managed farms? How does
Shaban(1987) address this problem? (e) If you were to do the empirical testing
yourself, how would you ideally have done it?

6. If both your analytical conclusions and reading of Shaban(1987), of course
with the reservations you have stated in (5.c) if you have one, suggest that
share-cropping is ine¢ cient. If so, why does it persist? 7. Write one paragraph
summarizing what you have learnt from problems (1)-(6).

Part-II: Land Markets (b)
Borch�s Rule for optimal allocation of insurance: By now you have

convinced yourself that share-cropping does solve some problem besides the issue
of incentive. Moreover, most of the solutions you have suggested in (4.d) are
not as good as share cropping when it comes to the allocation of risk, perhaps
insurance. A Norwegian economist Karl Borch (1962) has shown the optimal
allocation of insurance. In this problem, we slightly digress and explore Borch�s
rule in the framework of Principal-agent model. To have a short cut to the core
insight, let us assume that output is stochastic and y 2 f0; 1g in which y = 0 is
equivalent to failure and y = 1 is equivalent to success. For a given e¤ort, the
probability of success is Pr(y = 1 j x) = p(x), is strictly increasing and concave
in x. Moreover, suppose p(0) = 0; p(1) = 1;& p0(0) > 1: The utility function
of the land owner is given by B = B(y �RA):The utility function of the agent
is given by U(RA; x) = u(RA)� x, which is increasing RA.
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1.(a) What are the properties of the utility functions that describe the risk
behavior of the land owner and the tenant ? (b) Suppose the outside option of
the tenant is zero. Formulate the economic problem of the land owner assuming
that e¤ort is contractible (hint: maximize the expected utility of the principal
subject to the participation constraint of the agent). (2.a) Characterize the
solution to the problem. (2.b) Suppose B = y�RA whereas u00(RA) < 0. Who
gets full insurance and why? (2.c) Instead suppose u(RA) = RA whereas the
utility function of the land lord is concave. Who gets full insurance and why?
(2.d) Summarize Borch�s rule for optimal allocation of insurance. Write one
paragraph summarizing what you have learnt from problems in this part.

�Incentive-insurance tradeo¤�and optimal design of farm contract
Before doing any calculation, (a) what are the incentive and insurance char-

acteristics of (i) �xed land rent contract, (ii) pure wage contract, and (iii) share
cropping contract? Is there incentive-insurance trade-o¤ in farm contracts?
Next, suppose output is stochastic and it is given by y = x� + � in which � is
Normally distributed with zero mean and variance of �2: Also, let land owner�s
utility function be B(y �RA) � y �RA; whereas the utility of the tenant is in
the class constant absolute risk aversion (CARA) functions. Speci�cally,

U(RA; x) = �e�rA(RA�x):

2. (a) According to Borch�s rule, who should get full insurance i.e. what
type of contract involves e¢ cient allocation of insurance? (b) What is the

value of �@2U(RA;x)
@RA@RA

=@U(RA;x)
@RA

, what does it measure, and what is its economic
interpretation?
3. Suppose it is impossible for the land lord to monitor e¤ort and the outside

option of the tenant is ! 2 (�1;1): (a) What is the optimal self-enforcing and
implementable farm contract (i.e. �nd the parameters of the contract that
satisfy participation and incentive compatibility constraints)? (b) Characterize
the incentive and risk properties of the optimal contract. 3. Finally, write one
paragraph summarizing what you have learnt from problems (1) and (2).

Appendix: Finding Expected value of e�rAs� in which " � N(0; �2): Begin
with, h � �rAs and notice that pr(�) = 1p
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