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Question 1: Hypothesis testing

For each of the following statements, say if it is true or false, and explain
why.

1. If the hypothesis test does not reject the null hypothesis, we can
conclude that the null hypothesis is true.

2. When we reject a true null hypothesis, we commit a Type I error.

3. When the null hypothesis is false and is not rejected, we make a type
IT error.

4. The power of a test is the probability of rejecting the null hypothesis
when it is true.

5. If the level of significance o of a test is increased, the power of the
test decreases.

6. If a null hypothesis is rejected at the level of significance 0.01, it is
also rejected at the level of significance 0.05.

7. For a given level of significance, if the sample size is increased, the
power of the test decreases.
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Question 2: Likelihood ratio test

For a transportation mode choice model, consider the following utility spec-
ifications (where the index n related to the individual has been dropped to
simplify the notations):

1. Linear with generic coefficients:

ucar - ASCcar + Btt : ttcar + Btc : thar + Ecary
upt = Btt : 1--’tpt + Btc : tcpt + Ept.
2. Linear with alternative specific coefficients:

ucar - ASCcar + Btt,car : ttcar + Btc,car : thar + Ecary
Upe = Biept - tbpt + Bicpt - bCpt + Ept.

3. Power series:

ucar - ASCcar + Btt : ttcar + Btc : thar + Btc,squared ’ tcgar + Ecar)
upt = Btt . ttpt + Btc : tht + Bt65quared ' tcét + Ept-

4. Box-cox:
(ttcar - 1))\
ucar = ASCcar + Btt,boxcox : f + Btc : tccar + Ecary
(b — 1)
upt = Pt boxcox ° ptT + P - tcpt + Ept-

5. Logarithm:

ucar - ASCcar + Btt : ttcar + Btc,log : ]-Og(tccar) + Ecary
Upt = Bt - tbpy + Peciog - 10g(ECpt) + €pt-

6. Piecewise linear:

Ucar =ASCoar + Bt <15 - $hcar,<15 + Bis,15,60) « bbear,15,60) + Bit,>60 = thecar,>60
+ Btc : tccar + Ecary
Upt =Bt <15 - tbpt,<15 + Bis,15,60) - pt,115,60) T Bet,>60 - tbpt,>60 + Ptc - tCpt + Ept-
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where for i € {car, pt}

tti, if tt; <15
tti <15 = )
15, otherwise,
0, if tt;<15
tear,1560) = ¢ t8 — 15, if tt; € [15,60)

60, otherwise,

0, if tt; <60
tti>60 = :
tt; — 60, otherwise,

where tt.., and tt; are the travel times in minutes by car and public trans-
portation respectively, tc.., and tcy, are the travel costs in CHF of car and
public transportation respectively; ASC..;, B’s and A are parameters to be
estimated; and ecar, £p; ~ EV(0,1).

For each pair of models, say if it is possible to apply a likelihood ratio test,
and explain why.



