Behavioral economics homework 

G31 NYU Fall 2005

Due Monday, October 3, 2005 at 10 am (beginning of class)

Professor Colin Camerer

1. Consider the set of gambles which have one or more of three possible outcomes, H, M and L with associated utilities u(H), u(M), u(L). Their three probabilities p(H), p(M) and p(L) always add to one. Indifference curves (aka iso-preference curves aka isoquants) can be drawn which show sets of gambles (i.e., points in, say, p(H)-p(L) space) which are equally preferred (see Starmer JEcLit and class lecture .ppt). 

(i) Show that if preferences over these gambles satisfy EU, then the indifference curves are linear and parallel. (Hint: Just write out algebraically the expression for all sets of probabilities for which gambles have iso-utility U*.) 

(ii) Show that higher concavity of utility (i.e., increased u(M) fixing U(L) and U(M)) implies steeper indifference curves. 

(iii) Show that within this three-outcome domain, a backward bend in the indifference curve (i.e., movements to the left and up in the Marschak-Machina triangle) implies a violation of FOSD (see below). 

2. First-order stochastic dominance (FOSD) means that a dominated gamble distribution F with cdf F(x) always lies above a dominant gamble G with cdf G(x) (i.e., F(x)>G(x) for all x, with strict inequality for at least one x). Consider discrete distributions with finitely-many outcomes x_i. Rank-dependent utility (RDU) transforms the cdf by some transformation function w(p) which is monotonically increasing in p with w(0)=0, w(1)=1, and then uses differences in the transformed cdf as weights in lieu of probabilities.

(i) Show that if w(p)=p then RDU  is equivalent to EU. 

(ii) Show that if F is FOSD dominated by G, then the RDU of F is always below that of G for any monotonically-increasing w(p) 

3. (Reference-dependence)

Take the Koszegi-Rabin reference dependence setup, applied to an endowment effect experiment in which a person buys, chooses or sells one pen p worth $b, for money $d. Assume for simplicity that monetary utility is linear, and utility for pen-money bundles is additively separable, m(p,d)=m_p(p)+m_d(d)=b+d. As in KR, assume that total utility is standard consumption utility m(p,d) plus transaction (“transition”?) utility ((m_p(p)-m_p(r_p)) where r_p is the reference point of the pen portion of the bundle. Furthermore, assume that ((x-r)=w(x-r)  for x-r>0 and  ((x-r)= (w(x-r)  for x-r<0 where ( and w are constants that represent the degree of loss-aversion and the weight of transaction utility relative to consumption utility m(p,d), respectively. 

Consider three cases: Selling (in which the reference point is to keep the pen, and earning money is a gain, r_p=b and r_d=0); choosing (in which the reference point is owning neither a pen nor receiving money, r_p=0, r_d=0); and buying (in which the reference points, as in choosing, is also not having a pen and not receiving money, r_p=0, r_d=0). In the selling case, subjects must choose a price P_s which makes them just indifferent between keeping the pen and selling it for P_s. In the choosing case, subjects must choose a price P_c that makes them indifferent between getting a pen and getting money. In the buying case, subjects must choose a price P_b which makes them indifferent between not buying  a pen, and buying a pen but “losing” P_b. 

Solve for P_s, P_c, P_b. 

Under what conditions should these prices be the same? Under what conditions should they differ? 

4. Hyperbolic discounting. Consider a consumer faced with a “vice” good like potato chips, which they are tempted to consume rapidly.

The consumer can buy a large (2-serving) or small (1-serving) pack at period 0. In period 1, she must decide how much to consume. If she bought only the small pack, she consumes one serving. If she bought the large pack, she can consume two servings right away, or one serving and save another serving for the future (which is automatically consumed in period 2). 

Assume there is positive utility in period 1 from consumption, and negative utility in period 2 (a reduced-form expression for poor health, say). Because the large size has some production economies, it is cheaper, which is reflected in higher immediate consumption utility. The Table below shows numerical utilities. (If she chooses to eat 1 serving from the large pack in period 1, then she gets utility of +3 in period 2, and –2 in period 3, from the second pack.) 

Consider a (-( quasi-hyperbolic framework. For simplicity assume (=1 to focus attention on the ( term. Analyze the optimal consumption decisions of three types of agents: Exponential ((=1, (’=1); naïve hyperbolic ((<1, (’=1); and sophisticated hyperbolic ((<1, (’=(). 

[image: image1.wmf]
For each agent, figure out:

(i) What will they expect to do, at time 0, if they buy either the large and small packages?

(ii) Given your answer in (i), which package will the period-0 “self” purchase, for each of the three types?

(iii) After they buy their optimal package, how much will they consume in period 1? 

(iv) Which of the type’s (if any) plans embedded in (i) are actually violated in (iii)

(v) Suppose agents could purchase external commitment, in which they could only consume 1 of the 2 servings in the large pack in period 1, at a price of P>0 (think of this as buying pre-packaged dietary portions of food). Which agents would commit at time zero to pay P, and how much would they pay? 

5. As question 4 indicates, an important empirical demarcation between naïve and sophisticated hyperbolic agents is whether they will pay in advance for planned self-control (a la Ulysses and the Sirens). Give an example of external self-control that is voluntarily chosen by agents (other than those discussed in class). Try to think of the biggest examples in the economy that you can think of. 

