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Problem 1 (40 points).  Refer to the Harriet Hotel problem and the simulation results for the Base Case (100 reservations), distributed prior to the exam.  Answer parts (a)-(k).

a. Supply the simulation logic (i.e., Excel formulas) for cells B15, B16, and B17.  Formulas must be flexible, correctly working for any values of the input quantities.

B15 = ______________________________________________

B16 = ______________________________________________

B17 = ______________________________________________

b. Consider the Data Table for the simulation.  

What formula goes into cell M4?



M4 = _______________________________________

Supply the following information (be specific):



Row Input Cell: ____________________________



Column Input Cell: _________________________

c. Compute a 90% confidence interval for the average nightly profit.  Note: z0.05=1.64.  Show work.

Lower Limit: ___________________

Upper Limit: ___________________

d. Between what two dollar values should 90% of the profits for an individual night lie (approximately)?  That is, about 5% should fall below one limit you give, and about 5% should fall above the other limit you give.

Lower Limit: ___________________

Upper Limit: ___________________

e. Compare and contrast your responses to (c) and (d) in language a manager would understand.

f. Management has a goal of nightly profit being at least $9,000.  Write a correct Excel formula to compute the probability of attaining this goal on any given night.

Formula: ________________________________________________________________________

g. Provide an estimate of what the result of the formula in (f) would be (as close as possible using the information given).

Prob(Profit > $9000) ( _______________________________________

h. [image: image1.emf]Profit Statistics

Reservations Average Std.Dev. Minimum Maximum

90 $8,110 $207 $7,505 $8,550

92 $8,312 $189 $7,790 $8,740

94 $8,486 $202 $7,790 $8,930

96 $8,659 $207 $7,790 $9,120

98 $8,860 $199 $8,360 $9,310

100 $9,010 $209 $8,455 $9,500

102 $9,209 $186 $8,645 $9,500

104 $9,278 $173 $8,700 $9,500

106 $9,200 $251 $8,500 $9,500

108 $8,915 $375 $8,100 $9,500

110 $8,563 $421 $7,500 $9,500

112 $8,188 $438 $7,300 $9,500

114 $7,858 $455 $6,700 $9,300

116 $7,459 $445 $6,500 $8,900

118 $7,098 $468 $5,900 $8,500

120 $6,754 $517 $5,700 $8,700

In order to examine the effect of accepting different numbers of reservations, this quantity was varied in the simulation model from 90 reservations to 120 reservations, in steps of 2.  300 replications were run for each value, and summary statistics computed.  These are shown in the table.

Based on the results, make a recommendation to management regarding reservation policy. Support your recommendation with specific evidence, remembering that most decisions involve multiple criteria.

i. In the simulation model, it was assumed that the variable cost was constant at $30/room.  However, this is not generally the case.  Suppose that a more realistic assumption is that variable cost is normally distributed with a mean of $30/room, and a standard deviation of $5/room.

In the simulation model, which cell would change?   ___________________________

What formula should go into this cell (this formula does not need to contain cell references)?



Formula: ___________________________________________

j. Suppose the change in (i) was implemented.  What would be the most likely effect on the average profit (circle)?

Increase

Decrease
Stay the Same


Briefly explain the reason for your answer.

k. Suppose the change in (i) was implemented.  What would be the most likely effect on the standard deviation of profit (circle)?

Increase

Decrease
Stay the Same


Briefly explain the reason for your answer.

Problem 2 (21 points).  A financial analyst is trying to decide between three different investment options:  (1) invest in mutual fund A; (2) invest in mutual fund B; or (3) invest in bonds.  However, the future of the market is uncertain.  The analyst has categorized the possible states of nature as (1) market will go up (with probability 0.3); (2) market will remain stable (with probability 0.4); and (3) market will go down (with probability 0.3).  The payoff table shown below has been constructed.  Answer parts (a) through (f).

Alternative
State of Nature




Market Up
Market Stable
Market Down

Mutual Fund A
+$3000
$0
-$5000

Mutual Fund B
+$6000
$0
-$4000

Bonds
+$2000
+$2000
+$2000

a. Using the Expected Monetary Value criterion, which decision should be made (show work)?

b. Up to how much should the analyst be willing to pay for a 100% accurate market forecast?  Show work.

For parts (c) through (f) the analyst would like to use the expected utility approach.  The table below gives the analyst’s utility function.

Payoff ($)
-$5000
-$4000
$0
+$2000
+$3000
+$5000
+$6000

Utility
0.00
0.05
0.18
0.30
0.40
0.70
1.00

c. Fill in the utility table below.

Alternative
State of Nature




Market Up
Market Stable
Market Down

Mutual Fund A




Mutual Fund B




Bonds




d. What decision should be made according to the expected utility approach (show work)?

e. [image: image2.emf]S1: Snow

($15,000)

Hold Circus ($15,000)

S2: No Snow

I1: Forecast Snow $10,000

$10,000

Cancel Circus

($1,000)

Acquire ($1,000)

Forecast

S1: Snow

($15,000)

Hold Circus ($15,000)

S2: No Snow

I2: Forecast No Snow $10,000

$10,000

Cancel Circus

($1,000)

($1,000)

Graph the utility function below.  What is the analyst’s attitude toward risk?

f. Explain why the decisions in (a) and (d) are the same or why they are different.

Problem 3 (27 points). The “Primary Circus” is scheduled to appear in Portsmouth on February 14, and the profits obtained are heavily dependent on the weather.  If it snows on Feb. 14, the circus loses $15,000.  If it does not snow the circus makes a net profit of $10,000.  However, as late as Feb. 12, the "handlers" can decide to cancel the circus, forfeiting a $1000 deposit.  The historical record shows that on Feb. 14 it has snowed twenty-five of the past 100 years.

On Feb. 5, the handlers must decide if they want to purchase a detailed, long-term weather forecast from WUNH Weather Wonders.  The forecast would be given to the handlers on Feb. 11, in time to make a decision to go ahead or to cancel the circus.  The handlers’ analysts have studied the historical accuracy of Weather Wonders during the winter months.  They found that out of the 50 days in which it actually snowed, Weather Wonders forecasted (ahead of time) that it would snow 45 times.  Out of the 200 days in which it did not snow, Weather Wonders forecasted no-snow on 160 occasions.

Let 
I1 = WUNH forecasts snow


S1 = It snows

I2 = WUNH forecasts no-snow


S2 = It does not snow

Consider the spreadsheet below.  All calculations on the spreadsheet (but not on the decision tree) have been performed. Answer parts (a)-(h).

[image: image3.wmf]
a. What is the handlers’ initial estimate of the probability that it will snow on February 14?

__________________

b. On days that it has actually snowed, what fraction of the time did WUNH predict that it would not snow?

__________________

c. What is the handlers’ estimate of the probability that WUNH’s forecast will be for “no snow?”

___________________

d. Suppose the handlers contract with WUNH for the forecast, and the forecast is for snow.  What is the handlers’ revised probability for snow?

____________________

e. The decision tree below assumes that the handlers’ have decided to Acquire the WUNH Forecast. Payoffs/losses have already been entered. Complete the tree by adding the appropriate probabilities.

[image: image4.emf]Primary Circus Decision Analysis

Deposit Amount $1,000

Profit if "no snow" $10,000

Profit if "snow" ($15,000)

S1 (snow) S2 no snow)

Prior Probabilities 0.25 0.75

Likelihood Probabilities (Reliabilities)

S1 (snow) S2 no snow)

I1 (Forecast Snow) 0.9 0.2

I2 (Forecast No Snow) 0.1 0.8

Joint Probabilities (Prior*Likelihood) Information

S1 (snow) S2 no snow) Probs

I1 (Forecast Snow) 0.225 0.15 0.375

I2 (Forecast No Snow) 0.025 0.6 0.625

Posterior Probabilities

S1 (snow) S2 no snow)

I1 (Forecast Snow) 0.6 0.4

I2 (Forecast No Snow) 0.04 0.96


f. Was is the EMV, assuming the WUNH forecast is acquired (show work on tree)?

g. Assume the WUNH forecast is obtained.  How should be result of the forecast be used?  That is, what is the complete optimal decision strategy?

h. A separate analysis was done assuming the WUNH forecast was not obtained, resulting in an EMV of $3,750.  If the WUNH forecast costs $500, should the circus hire WUNH?  Explain.

