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Solution to exercise (2.1)

The Cauchy(#, 1) distribution is given by
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Consider one censored observation

If observation 7 is censored, we have w; = 0 and

Lz’ =PI‘(T Z tz‘) — S(ti)
=exp{—A(t) exp(z; B)}
li = — A(t) exp(x; B) = —p
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Consider one uncensored observation

(a). If observation i is not censored, we have w; = 1 and
li =log(f (fs)) = log(A(t:)) + z; B — Alt:) exp(x; B)
) +log(A(t:)) + x; B — pi

") + log(A(t:) exp(x] B)) —
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* Likelihood:

N
(5. 10) =] [0 s+
=1

N
1(8,2(0) = ) wilog(£(D)) + (1= wy) - log(S(1))
i=1

Insert to get the result
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). We have i thi cas o wherey = AW exp(xfB).

8 _i o E alog(t) _ _alog(t) _

a—ﬂﬁ(f) —a&t = 3a¢ =e log(t) = A(t) log(t)
0
ot =A(t:) log(t:) exp(e; B) = pilog(t)
%m =A(t;) exp(x; B)x; = px;

y a—1
log (%) = log (m;a ) = log (%) = loga —logt
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Jd 5, o_ 19,
3&A( ) :a_at 80:
15}

ot =A(t;) log(t:) exp(x] B) = pu; log(t:)
0

alog{t) _ ealog(t) lng( )

g =Mt exp(a Ba = pia]
8%3(9) =g[(wa pi) log(ti) + wi/
%3(9) :g(wi ﬁii — pli) = g(“"’f ~ pa)
aa2 ;[m log(t;)? + wi/a’]

agga ; s log

aﬁi‘zﬁ Z MR

i=1

A(t)log(t)
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2.4
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Solution to exercise (2.4)
We need to find two points z;, 22 such that

si(zy,x9) =f(x2) — f(z1) =0
So(xq,x9) =F(x3) — F'(1) — 0.95 =0

with

flx) ::z:e._r”“'
F(z)= [ﬂ f(u)du

Now

were

0‘%51{@ r2) = — f'(21)
O%SI(II 2) =f'(x2)
0%52(1:1,:::2) = — f(z1)
a‘f—}w 13) =1 (w2)
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Exercise 1 (Convergence of Newton's method)
(Adapted from (Lange. 2010, exercise 5.13))
Assume we want to extract the root of the function

g(z) =z™ —c

form>1,¢> 0.
(a). Find the (only) exact root of g(x).

(b). Show that Newton’s method is given by

(c). Show that z,, > ¢'/™ for all z,,_, > 0.

Hint: This part can be somewhat difficult. Perhaps easiest to start backwards,
what requirements are needed for z (1 - # 4 L) > ¢/™ and then relate this to

mxr "
m

y=cfz™.

(d). Show that z, < r,_, whenever z,,_, > c!/™

(e). What does this imply if we start with zq > 07

14
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Exercise 1 (Convergence of Newton’s method)
(Adapted from (Lange, 2010), exercise 5.13))

Assume we want to extract the root of the function

glr) =™ —¢
form > 1,ec = 0.
(a). Find the (only) exact root of g(x).

(b). Show that Newton's method is given by

1

— Ay e
Tn = Tn-1 (1 m + e ) '

(a). We find directly that =* = /™

(b). We have g'(x) = maz™ ! giving

mn
o H{Iﬁ—l:] o Lp1—C
Ip =Ip1— — fp—1 = m—1
J'T{*Tﬂ—lj MIy,_
Tn—1 CTn—1 1
—In-17— m ‘T“—l[l - —+
m M m

[

m
My,
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(¢). Show that =, > ¢'/™ for all z,,_; = 0.

Hint: This part can be somewhat difficult. Perhaps easiest to start backwards,

1/m and then relate this to

i 1 :
what requirements are needed for x (1 - —+ m;m) > ¢

y= t':l."r.l'fm.

1 C ] = !_.l.-".ln
m mrm T

C i/m : 1/m
- m " m:r‘“] == (J‘L)
3
l—l-l-i}yl"m y:L
e T -
3
] — — > 1/m
mo m

4, lfm !
Denote h(y) =1 — =. Then

rme—1 ]_

R(y) =2y m ——
{ e m
2m—1

Wiz)==—181ly""m <0fory=>0

M m

Therefore h(y) has a max point when 4 {y) = 0 corresponding to y = 1 in which case
h(y)=1- # This shows that 1 — # > ytm - L which then implies that x > cl/m
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(d). Show that x, < x,,_; whenever z,, ; = c'/™

(). What does this imply if we start with g > 07

(d). We have

1 C
T =Tn[1 = m * mrh 1]
Lpp—
1 .
EIﬂ—][l ——+ L] = Lp-1
mo me

e, Ih]"!- means thﬂt r “’ill ‘d.l‘k‘r"r].'nr’ﬁ hE‘ larger 1.115111 vl‘?‘l"ll :-l.Ilt'] ﬂlﬂt thi—.‘l‘i—?ﬂftﬂl’ £ “’ill dEE:I‘EHHE
1 ) Tt
mn:mntﬂnr—:l}-' towards r!':”m.
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Exercise 2 (Divergence of Newton’s method)
(Adapted from (Lange, 2010), exercise 5.12))
Assume we want to find the roots for the two functions

JT x>0
—y/=1 T <)

Q'[J"} =I1..-'.‘45

flx) =

What happens when vou apply Newton’s method in these cases?

18
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(a). Consider first f(x). Then

1
play={> ="
KJ—T T < ()

Ifr, | =0 weget

3/ -1

Ly =Tp_1 — 1 = Tp_1 — 2Ty = —Tp_)
E'\.'-r.ll. 1
while if ,_; = 0 we get
_ vV " Tn-1 9 _
Ip =lp1 = — 71— = dp_1 — &lp_1 = —dnp_

z\f_rrl 1

s0 the algorithm will alternate between r, and —x;.

(b). Consider now g(r). Then

1/3
n—1
Ti"ﬂ _Tﬁ.—l o 1 _2;3
3Tn—1
=Tp_1 — 3Tp_ = =21,

s0 in this case the algorithm will diverge!
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