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Applied decision analysis

MBA99 full time

Thursday September 10  - One hour, closed book quiz 

Problem 1

a) A decision-maker holds the following utilities for monetary lottery prizes:

NOK
0
500 000
1 000 000

Utility
0
0,4
1

How would you characterize this person’s attitude towards risk? 

Problem 2

a) What are the four dimensions of rationality? 

b) What does the St. Petersburg paradox show?

c) What does the Allais paradox show?

Problem 3

a) Below is a decision table with 2 decision alternatives and 3 strictly uncertain states of nature. Find the recommended decision with Savage’s principle of minimax regret.

Decision

Outcomes


Regrets


A
10
0
5




B
5
10
0




b) The example above demonstrates that Savage’s principle violates rationality. Explain!

Problem 4

b) In statistical testing of hypotheses, the null-hypothesis and its alternative is not treated the same way. How and why?

c) In multiple regression analysis, what are the main criteria for including an explanatory variable in the model?

Problem 5
In a production process, 60% of the produced units will be OK. A test can be applied to deter​mine whether a unit is OK. The sensitivity (the probability that the test indicates that a de​​fect unit is defect) is 0.9, and the specificity is 0.8.

What are the probabilities that the test will in​di​cate that a unit is defect, and that a unit which the test indicate is defect, actually is defect? 

What are the probabilities that the test will in​di​cate that a unit is OK, and that a unit which the test indicate is OK, actually is OK?
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Problem 6
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(If this problem causes moral indignation, I apologize on behalf of science.) The probability of becoming HIV-infected in one intercourse with a person who is infected is 0.001. You select partners at random from a population where 1% is infected. (The questions below can be solved with probability trees that you may draw in the box.)

a) You select one partner and have two intercourses. What is the proba​bility that you become infected?

b) You select a partner and have one intercourse, then another partner and have a second intercourse. What is the proba​bility that you become infected?

a) Problem 7

b) What is a confidence interval in statistics?

c) You are designing an airport and are concerned about the capacity for handling flight arrivals. The planes arrive randomly during the day. Which probability distribution would you use to compute the probability that a given hour becomes a peak hour? 
c) In a production process defect units will be produced with a certain probability, independently of previous defects. Which probability distribution would you use to represent the number of defects in a batch of 200 produced units?
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