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7.3 Car Rental Agency

Congratulations! You have recently been promoted to the position of regional manager for Hurts
Car Rental Company in Florida. You need to make pricing decision and fleet size decision for Tampa,
branch to maximize its expected total profit in the coming month (with 4 weeks or periods), taking
into account the behavior of both your customers and your competitor.

Hurts has one primary competitor in Tampa with whom Hurts competes for market share. Your
Market Intelligence (MI) has found that the competitor has adopted a masked price following
strategy; that is, the competitors p7 price in period ¢ will follow your last price p}_; within +£20%
range:

pE=plaxen e~ U080,120) t=234. (1)
Assume that the competitor begins by choosing the same price as yours in period (week) 1, pf = pf.
MI also provides the weekly demand forecast for the coming 4 wecks based on the historical data.
Your and your competitor’s pricing strategies, p, = (p}, p7), jointly determine both the market size

Ny(pr) and the market share my(py). The market size Ny(py), or the total mumber of demands for
Hurts and its competitor in week £, is determined by p; = (p}. 7) via

Nilpe) = bo +bip} + bor, (38)
where lIp = 105644.5, by =-377.5, and by = —676.25.
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Figure 1: Market Size: Ny(p) Figure 2: Market Share: 7,(pr)

The market share x(p;) of Hurts, or the probability that a unit demand choosing Hurts instead of
its competitor, is determined by the Multinomial logit (MNL) model:'!

1
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where @ = 0.0875, ¢ = —0.0220, and ¢ = 0.0170. Note that 0 < m¢(p) < 1, and your competitor’s
market share is 1 - (py).

Therefore, your demand Dy(p;) in week ¢ follows Binomial distribution, Dy(pr) ~ Bino(Ny, ),
where both the number of trials (market size Ny(p)) and the probability of success (market share
mi(pt)) are determined by the pricing strategies via (38) and (39), respectively. Since the market
size is sufficiently large, as MI pointed out, by Central Limit Theorem, your demand Dy(p) is
assumed to follow normal distribution

D(pe) ~ N, 07), (0
where iy = Ny -, and oy = /N7 (I-7p), with N, and 7y are given in (38) and (39),
respectively.

Each unit demand materializes as a unit sale if met by a day-car supply. Unmet demand is lost.
Thus, your revenue Ry(py, S;) in week ¢ is given by

Ru(pe, St) = pi > min(Se, Di(pr). (]

' Based on the historical data, MI estimates coefficients b; in (35) via linear regression (zegress ) in MATLAB);
‘and market share coofficients c; in (39) via Multinomial logistic regression ( =nrt3t(), g1atit() in MATLAB).
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where S¢ = 7Q is the weekly day-car supply with the fleet size Q, and Dy(pr) is Hurts weekly
demand in (40).

Currently the branch has a fleet of Q = 1500 cars. Total costs are comprised of three parts:
‘maintenance, inventory and fixed costs. Each unit sale incurs unit maintenance cost M = $13 (per
sale), the amount of work attributable to oil changes, cleaning, and preventative maintenance. Each
car in the fleet incurs unit monthly inventory cost I = $298 (per car). Fixed costs, K = $344978,
are the sum of all other monthly costs of running the branch and do not vary based on sales or
inventory quantity.

Each unit demand requires one day-car supply, ie., one car for one day rental and returns that
car in the following day; multi-day rentals count as multi-unit demands. For example, a request
for d-day rental of a car is treated as 4 units demands. With fieet size @ = 1500, you have weekly
day-car supply Se="Tx Q =10500 in week £.

As the manager, you need to decide the weekly price p, t = 1,2,3,4, and monthly fleet size Q that
together maximize net monthly profit before taxes. The performance of each strategy is measured

by two criteria, monthly total profit V., the sum of profits of four weeks, and monthly fill rute f,
defined by the ratio between your monthly sales and your monthly demand.

Are you ready for the job?

Tasks:

QL. First assume fleet size Q = 1500. Consider a static pricing strategy: p' = p} = p} = p} =
7} =$40, i.e., set the same price $40 for four weeks. Simulate the operation of Tampa branch for
n=10° (sample size) months (sample path with 4 observations). Compute the expected fill rate
E[f], total expect monthly profit Vo(p'), and its 95% confidence interval.

Q2. Assume Q = 1500. Repeat question 1 for p! € {45,50,...,70}. Graph Vg(p') against p*
and find the optimal price p!* that maximizes the total profit Vg =max,1 Volph)-

Q3. Now change Q = 2000, repeat questions 1 and 2. Find the optimal price p!* and total profit
V for fleet size Q = 2000.

QL Repeat questions 1 and 2, for @ = {2500,3000,...,4000}. For each Q, find the optimal
associated price p!* and the optimal total profit V{y. Graph V) against Q. Find the optimal flcct
size Q.

Bonus (optional): Now consider a dynamic pricing strategy. Suppose you may set the price p}
for each week differently, where p} € {40,45,...,70}. By the similar approach in questions 1-3,
find the optimal price path (p}*,p}*, pi*, p*) for each fleet size @ € {1500,2000,....,4000 } and
its associated optimal profit V(. Graph V) against Q. Find the optimal Q*. Compare the total
profit under the dynamic pricing strategy with that under the static pricing strategy. Which one
performs better? By how much? Why?





