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Introduction

Modeling a politician’s actions is an interesting problem. I don’t know why the idea of framing
it as a job search problem didn’t immediately jump out to me but it makes a lot of sense given
that the real life structures that I think are best to latch onto are the cyclicality of elections and
the two M’s: money and morality (I feel like I’ve really cooked here but it is very likely the case
that the political econ people have done this exercise decades ago).

As some really quick context, the jobs search problem in economics is a common dynamic pro-
gramming problem. The core idea is that there exists some worker who starts out as unemployed
and in each time period that they are unemployed they recieve both an unemployment bene-
fit and a job offer whose wage is drawn from some distribution which the worker can accept
to work at that job and recieve that wage for the rest of time or stay unemployed and draw a
potentially different wage next time period. From this setup we are then asked what the reser-
vation wage draw is for such a worker given that they receive unemployment benefit b ∈ R and
draw wages from some given distribution w ∼ F(·). I have a git repo that is a work in progress
(github/pranay-gundam/PhD-Macro-I) that I am working on just to code up a lot of what we
had done in PhD Macro I at NYU that goes a lot more in depth and has (or at least will done
once I’m done working on the TidyTuesday stuff) more generalized code solving these sorts of
job search problems.

The Model

Let’s setup a few objects first before going into the optimization problem that the politician has
to solve. A politician can be either voted-in or not (gonna just say voted-out for now even if
they were never voted-in before) and the problem they face is different in both states. Each time
period, there is some election that occurs that can transition politicians from voted-in to voted
out and visa-versa. This transition is stochastic and politicians can affect this transition proba-
bility through how much money they choose to spend on an election. One other key detail to
mention is how we incorporate the political spectrum. We will define the political spectrum as
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a set of N "policies". A person/politician exists in this political spectrum by lying somewhere
between totally agreeing or disagreeing with each of the N policies. Quantiatively the political
spectrum is a N-dimensional unit hypercube Ω where a particular person is represented by a
vector ρ = (ρ1, ρ2, . . . , ρN). Each policy ρi ∈ [−1, 1] is a measure of agreement with the i − th
policy where a value of 1 is total agreement, a value of −1 is total disagreement, and 0 means the
person is indifferent. Note that each ρi need not be −1, 1, or 0, the value can lie somewhere in
between as well to represent the degree to which there is agreement or disagreement.

I used a lot of fancy words in the last paragraph like hypercube just to make sure I’m being pre-
cise for the higher dimensional stuff but to help understand what’s going on just think about the
common 2-dimensional graph that we use to chart the political spectrum with the x-axis being
economic left or right and the y-axis being authoritarian or libertarian. This is the same concept
but more generalized to be more encompassing of nuance, someone can be liberal with respect
to some policies, conservative with respect to others, and just have no preference for again some
others.

With this setup, the problem looks a bit different from the voted-in to voted-out perspective so
let’s look at each individually.

• voted-out: Politicians form utility over how much they consume and can also choose to save
for the future as well. They also can choose an amount of money to spend on the upcoming
election. The probability of being voted-in increases with the amount of money spent on the
election. Savings are not allowed to be negative (meaning they can’t borrow for the future)
and when voted-out, politicians get a specific voted-out wage. In bellmanized terms, they
solve the problem

vo(s) = max
c,ζ

{po(uo(c) + βvo(s + wo − c − ζ)) + (1 − po)(uo(c) + βvi(s + wo − c − ζ))}

where po ∼ fo(ζ) is the probability that the politician remains voted out, s is the aggregate
savings that the politician possesses, wo is the voted-out wage that politicians recieve, c is
how much the politician chooses to consume, ζ is how much the politician chooses to spend
on the election, uo is the politician’s utility function in the voted-out state, and finally vi is
the value of the voted-in state given some aggregate savings.

Verbally put, we can described the value function above as the current utility plus the tem-
porally discounted expected value of the future value function. The probability that we stay
in the voted-out state po times the temporally discounted value of this future state vo with
future savings, which is the current savings plus the voted-out wage minus consumption
and spendings on the election. The probability that we transition into the voted-in state
1 − po times the temporally discounted value of this future state vi with future savings,
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which is the current savings plus the voted-out wage minus consumption and spendings
on the election.

• voted-in: One key detail here that doesn’t appear in the voted-out politician’s problem is
the idea of a "vote" which is a choice that the politician makes. This is an extra feature
that is unique to the voted-in state (which makes sense because how a politician votes is
a key indicator of what a politician does in office). This vote makes it’s way into both the
utility function, as in this model voted-in politicians also form utility based on how close
their vote in a given period is close to their objective sense of morality, and also into the
transition probabilities, as in this model the closer a voted-in politician’s voted is to their
party philosophy and their constituents’ philosophy. Otherwise the problem is the same as
the voted-out state.

vi(s) = max
c,ζ,v

{pi(ui(c, v) + βvi(s + wi − c − ζ)) + (1 − pi)(ui(c, v) + βvo(s + wi − c − ζ))}

where pi ∼ fi(ζ, v) is the probability that the politician remains voted out, s is the aggregate
savings that the politician possesses, wi is the voted-out wage that politicians recieve, c is
how much the politician chooses to consume, ζ is how much the politician chooses to spend
on the election, ui is the politician’s utility function in the voted-out state, and finally vi is
the value of the voted-in state given some aggregate savings.

Verbally put, we can described the value function above as the current utility plus the tem-
porally discounted expected value of the future value function. The probability that we stay
in the voted-out state pi times the temporally discounted value of this future state vi with
future savings, which is the current savings plus the voted-out wage minus consumption
and spendings on the election. The probability that we transition into the voted-out state
1 − pi times the temporally discounted value of this future state vo with future savings,
which is the current savings plus the voted-out wage minus consumption and spendings
on the election.

The politician starts out the problem being voted-out and with zero savings. It would be inter-
esting to consider other initial points but since there is no specific temporal dependency doing
the value iteration (that I will talk about in the next section) will let us analyze those situations
as well.

Solving the Model

Before we talk about how to solve this model I think its also pretty important to discuss what
exactly a solution entails, this difference between solving a model and estimating a model was a
nuance that I initially did not have a very thorough grasp on. It’s a key difference in these pa-
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rameter driven econ models. The difference lies in understanding what variables are exogenous
parameters and what variables are endogenously explained in the model itself, solving the model
entails exploring these endogenous variables and estimation involves exploring the values of the
exogenous parameters based on what the real world data tells us.

Analytical solutions to the types of models that we have discussed so far, to my understanding,
are pretty hard to come by and are pretty special cases. There are global solution methods that
are often not really helpful with more complicated and interesting models, but what seems to be
used in the literature more is along the lines of difference equations.

The most algorithmically straightforward global method of solving such a problem that I know
of is value iteration. That’s what I’ll be focussing on next week but if you want to see more details
this week itself then feel free to check out the documentation for the job search part of my PhD
Macro I git repo at github/pranay-gundam/PhD-Macro-I.

Concluding Thoughts

I think the setup gives way for some pretty unique insights (I’m really excited to get started on
the next week stuff) but the solution is also very dependent on all the parameters β ∈ (0, 1), wi,
wo, utility functions uo & ui, and distributions fo & fi. Next week, I’m going to focus on a set of
these parameters that makes logical sense for the model to work, such as wi being larger than wo

(although this is contingent on the "marginal rate of substitution" between the utility in the moral
benefit of one’s vote versus consumption), and some nice behaving functions/distributions for
the utility/distributions respectively.
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