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e) (1 Point) Explain, via examples, wh

M el ® R EL 1 S R

samples” problem. o
f) (1 Point) How do you expect the coefficient of determination R’

tory variables are added in a linear regression model?

£

PART B: VISUALIZATION OF DATA

1. (1 Point) Consider the histogram below. Do you expect the mean to b
or roughly equal to the median. Justify. | | -
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2. (1 Point) Sketch a scatter plot in which the correlation without an outlier i s positiv B,b u t
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with the outlier it becomes negative. Indicate in your plot which point is the outlier

- X [ '] 5
T o
- ] 5
= |
g s o ol "
- -

Wl L

=
- . Filad



Jj 'r--f-.l 'l"l-I I'II'I:. / FI:'l-::- p- |.". '|.. .. T |"I i ." :" =
q&l.&.'}ﬂ_ f If'..-,.-_' S e 4 e Th i, 0 T
o e e

Sy \

H *
o -
’-ﬂ-g, AT TG
) j““: o
" 'leb
& F,__l'.. F

------

el

gt B = Iy L ;- . _p..:: I!l..‘I i e .-_. 'I... 0 = ¥ e ¥ .-?1 £ : y ‘ ¥ = :
4 e [ W m e R ey IR e 7 A T Ot e = R T e e T i : ’ . \
3 L ¥ g%l - - = A R w T s b = . ] ? ] . - 4 .
X 3 o h W e x AR SR =R L R T A W e e J5 - N & Sl Y 3 f
=N }‘ o W 2 i i il S ) (I el PR P W AT et ; e 1 I :I~‘!, g ! 'f*'l'-
i SR 0 - - g i ! - ] . | X e { J L I8 7 " F
i & § ! 1 Fi - e L W ¥ ! ] o i i ! F \ | . i ]
. . i Y K 1 L | 1. ?:| | |‘.|l i | i ¥ | iy Il . b : ..-I.-....._ { o | i II. f ipa [ - .-I ' , 1 I' f l'. * { . J £ 3
E iz ! i j-".l i ";i w - a 1 T = l_I e 2 g 3 r., .-.5 . -;"‘I :‘1. 1 __:‘1'1_' LR | r3 l.--'. . I' ‘Iﬁ 1 £} .. | | '.I' l . .I r“- - : ;; 7
) st [} ma et DR ¥ S LY = LY, b e i e =Ll i a Al B A X e i h] -, - r B I . > Y .
1 = . bl e I ) 3 5 Fits "'-I'-;-‘I N _-."'" "I i . "-| LTS '.‘*‘" { 1:." -1 e s I'I i L
' - - a " | t'. :-!‘ H‘:‘-—.:!ll. ! > L & s :.I_.. ! . i u | j .
e £ i B (- [, h = e = :
o 1}

¥ ' 1.J-.. g
T g

r— 4 r' 1# X .:-_I-_J- = 2 " P B e Y
l”f i *’* X "*r 11 1 1w f" Crone case )

i.f

e ..l v Ir

. . R
L —;-1'.: ]

h .'L ?1.‘ '.f

.-__5'1|j. i : [ i .
stri o 1 f‘ v 1 WILH param

" p ranges in (0,1). Show that this gv J wneter exponential fami

b) (2 Points) Let Xi,..., X, be ﬂd sa.mplu. 1, and whera

Find the jaint density (or joint p.n.f. in the d]wrgﬁa ré )
(@1 vy i) 1y w1 T(z) is & sufficient smtisﬁla

2. For marketing purposes a supermarket chain chose, s 1
egories of costumers, based on their weekly expenses m the superm:
wants to check whether these categories are still equally lm:g‘é
For a group of n = 2056 customers the ma,rketing departmént f
in the categories: Lo e

Category | 1
Observed count | 43

3 Points| Is there sufficient evidence to conclude that the 1
category have changed, at a significance level o = 5%7 To &ns;;;:"f ion: ¢
the hypothesis test, describe the test statistic, its dlstributlongn T{ fm '

data, show the shape of the rejection region, and explain how you :J ;....{;u.: 1clud
if you had software or probability tables at your disposal. '_

in the previous election and in the current one (the new polltica,l Pr
between these elections). The next table summarizes the resulta* L

bl i E
o

c,ounty It can be verlﬁcd Lhat the sample means of w, y and 2 ¢ olv 4394
4840 9 and 516. Similarly the sample standard clevmtiona are re'P'_ff".j_:.i-_': ely 970.8



.......
---------
ol Lt G

-----
......

i .l. .. I.' { | ] J : !':' ;' I ) I f f |
e A : res B i

- %,HP Hl} "}L‘h.r ok ‘, .; -L‘;:] T '_-_____;_I':. iy :z-l 'l ¥ h Thi3 g4 ! DA
_- ) h‘r o [ 454 1! e8] i |
f".l| k (B L ] I- i 1

| Vo '__ﬁ () 1y

P2 2 2.08) = 19% If Z ~ N0, s .

b) (2 Pointw) 1s the medicine udm h --fff. fective? F
ate hypothesis test in s much ﬁmﬂm possible, For t!
It Z ~ N(0,1). '

) (2 Polnts) Summarize the data of the problam ln n. 2

solve i an much dotadl s possible, an appropriate x’

the medicine has any fmpact (positive or negative).
(hin?

L i:.r

. Recall that the multiple regression model, in matrix-vector nﬂ‘b&tidn; 3 Y = X,
N (0, 1), Under the assumption that X TX i invertible, wo lmve“’ A
iw the MLE, The rosiduals are given by Y — XgMEE b ;q
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n) (2 Points) Show that the residuals are also given by the formul&
1= XXTX) X el :

b) (2 Points) Show that the distribution of the residuals is
NO,I = X(XTX)='XT) _

6. Roecall that o random variable is said to bo Bern(p)-distributed if Y = 1 al

poand Y = 0 with probability 1= p. Lot Xy,..., X, be iid and Bam(p)-
unknown parameter p € [0, 1],

o B
oL Y

a) (1 Point) Show that the likelihood function of X1, Xuds

L(p) m phei=i Xi(] = p)n=Eiai Xq,

b) (3 Polnts) Find the maximum lkelthood estimator of p. Why is it unique, a is it
noLrie umthnn (nlul not, my, t mmblm‘lm‘y [mlnh Or i local mmtimum)?



