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Quiz 2
SOLUTIONS
Question 1.
i) We know that, if W,,W,,...,W, are independent Geo(p)variables, then

ii)

X = ZW‘ ~NegBin(r,p). Since we know that each E(W,) = 1 and
- Y

E(X)= ZE(\N)Wehavethat E(X) = Zp o

The first sample moment is s, = =—Zx Matching this to equal

E(X)= r gives 1Z:xi — L and hence the method of moments
p né= Y

nr

estimates p by p,,, =

n

n

IR (k —1)!
L(X | p)= H( LA AN G ] ey

ixi—nr n —
L(X |p)=p" (1-p)= %

/ ~ - : (k =1)!
(X |p)=nr In(p)+£2xi —nr]ln(l— p)+ln( y m}

ence

i=1
X, —nr
This gives if(x | p) O E
p P 1-p
Solving to find when aiﬁ(x | p) =0 gives p,, - :nn_r
P .
i=1

The maximum likelihood estimator for p is the same as the estimator
derived by the method of moments.

(10 Marks)



Question 2.

X

i) y= <

hence x =In£Lj and j—y:y(l—y).

1+e X

e{'(lﬁ Cos(m( = )) e[l[lj] Cos(ln( i ])

1 1-u, 1-u,
— +...+
5 ul(l_ ul) U5(1— U5)

je‘xz cos(x)dx =

~ %(1.71694 +3.75392 +0.24439 + 3.40959 +O.55092) ~1.935

o 0
i) e cos(x)is an even function hence je‘xz cos(x)dx = ZI e cos(x)dx .

0
We can the evaluate ZJ e cos(x)dx via the substitution z = e* since

this change of variables maps the region of integration (—0,0) to [0,1]

(8 Marks)
Question 3.
i)
110 3 7.6 o
12 0 2 7.3 5
Y =XB+& where X =[{1 3 1 2|, Y=|77|andB= .31'
1412 8.2 BZ
1521 8.9 °
i) For this second dataset, 2x, = x,. This linear dependence between the

two predictors means that we cannot uniquely determine a coefficient for
each. This will also give X'X as a singular (non-invertible) matrix.

(6 Marks)



Question 4.

ii)

y, =0.5+¢, . The two y values (0 and 1) both observed at the two x

values (0 and 1) hence the trendline will be horizontal (i.e. slope of 0).
The intercept term will therefore be the mean of the observed ysi.e. 0.5
here.

The sum of squares than the fitted model is exactly the same as the sum
of squares around the mean hence SST =SSE so the R-squared value
is O.

Any such three or more points which lie on a straight line would give an
R-squared value of one. One such option would be
(0,0), (1,1, (2,2) and (3,3).

(6 Marks)



