
Exam: STAI\

Leiden, 14. 05. 2018

1 Guidelines
This is an open book exam: use of the textbook, handouts and notes you
have taken during the classes is permitted. Use of electronic devices, including
calculators, is not allowed. \Mrite legibly and give concise and clear answers to
the questions. Good luck!

2 Problems
Exercise 1. Lets assume that you are plaving Texas Holclem (a type of poker
game where you receive 2 cards). What is the chance that you get 2 aces after
dealing?

Exercise 2. Suppose we choose at random a month of the year in such a
manner that each month has the same probability. Let us introduce the events
d : {even numbered month (i.e. February, Aprii, June etc.)} and B : {winter
rnorrth (i.e. Decernbor, Jarruary, February)].
a) Compute the probability P(AIB).
b) Determine whether A and B are independent.

Exercise 3. Let X be a contiruous randorn variable whose dcnsity is givcn by:

.f (*): l1)

a) What is the corresponding cornntulative distribution function?
b) What is the probability of the event {112 < X < ll?

Exercise 4. Let Xt,Xz,...,Xnbe iid sample from Poission distribution with
pararneter À. l)erive both the rnaxirnurn likelihood estirnator aud the rnethod
of moments estirnator for the stanclard deviation of the Poission distribution.

6r-612 0(ø(1,
0 else.

I



Exercise 5. Let ?'be a single observation from the Nfu,A) distribution. Sup-
pose thab one wants to test Hs : p : 1 against H1 : ¡r,) 1 and chooses to use ?
as tlre tcst statistic. Suppose onc dccides to rejcct Ho lf T ) ccrit-Holv shoulii
onc choosc c"r¡¿ to have a îc/o typc I crror?

Exercise 6. Let Xt,...X," be an iid sanpÌe from the N(Lr,o') distribution,
wherc ¡r, arrd o2 alc thc urrknown paratnteres. Supposc oîte w¿ìttts totest o2 :2r¿
at level a. Dcrivc thc iikcÌihood latio test f'or this case.

Exercise 7. Consider the sirnple linear regression model and suppose one *'ants
to test whether thc rcgrcssiorr linc

þo * {lp

ruls throtgh the origin (i.c. zcro).
a) F-ormulate the null and alternative hypotheses irl terrns of (one of the) pa-

rameters Bo, B1 .

b) Assunring iid (i.e. independerrt and identically distributed) observa'tiorrs (X' , Y' )
...,(X",1',) arc available , provide a Wald tcst fbr tcsting the hvpotheses you t'or-

rmrlal,ed in part (a).
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3 Norming
Each exercise worth the same amount of points (1-1 point each), so altogether
you can reach 7 points for the exam. The grade of the rvritten exam E is

corrrpntcd usiug thc fbrriula E:1f IxP17. whcrc P dcrrotcs thc poirrts rc-
ccived f'or the exam. The final gradc G is cietermincd accorriiug to thc fbrmrrla
G:0.3*H*0.7*E, where H is the average grade for trvo homervork assign-

menLs and E is the grade f'or the writteu exarn.
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