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Chapter 2: R and High-Performance Computing
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Chapter 3: The Discrepancy between Pencil-Driven Theory
and Data-Driven Computational Solutions
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Chapter 5: Monte Carlo Methods for Optimization Problems
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Chapter 6: Probability Theory Shown by Simulation
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Chapter 7: Resampling Methods

Bootstraps
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Chapter 8: Applications of Resampling Methods and
Monte Carlo Tests

Scale-Location

22 120
__g o o011
p |
= & 013
E di&-—"ff_ﬂ
2 _—go
N 2 4 o
= ™
= .
=]
= -
=
w
ElE -9

e T T T ] I

0 2 4 6 8

Fitted values
Im(Y ~ .)



Sqrt of abs(Residuals)

15 30

0

4

Sqrt of abs(Residuals) vs. Fitted Values

o lo's) @bﬂ 0 ?8
uw
2
Ul
&l “7‘5’0—\63 2000 %Sﬂ—lﬁ_ i
S 52898 O%D‘E AR s
T I I | | | |
03 -02 -0.1 0.0 0.1 0.2 0.3
Fitted Values
Imrob(formula =Y ~ ., data = hbk)
a 10 20 30 4] 4 8
[ | I I | o
d Lo G: -
X1 2 " - o
T < [
- ] -
ﬁb "Q:r d & -
X3 -8
aae - - e
. @ | [} L.
] Y
#I L . d} K ’ | | Ia.::I
a 4 12 0 10 20 30



Frequency

40 50 60

10 20 30

0

e

10

| | |
20 30 40

bootstrap repl., log(income)

a0



5, 10, 16, 50, 84, 90, 95 %-iles of (T*-t) Frequency

5,10, 16, 50, 84, 90, 95 %-iles of (T*-1)

30 50

10

20

10

-10

-20

0.1 00 04

-0.2

Oono o=

| | | | [
-0.1 0.0 0.1 0.2 0.3

bootstrap repl., women

|
04

log (income) coefficient

Jd
I :5.
oir
preney

H.
13
w
1%
%
if}
A
N

S g o P el e — s e — A

w T
I _.']_ _:__ ;w_ — ;. -
F —w—— '.w =+ - ="
FS-= 3 i ,.;.i,.,q .r,“'.' - o e
1] G548 110123 3021 743 88 40
St s a1 8 ears maesdr s 12 agmz 62 B0 a @
@ 1 M 17 250 AE24I28B2 M 411033 6O 28 1]
Be 78 95 B0 3885 EITSA3BE0 S5 52 7O AT 7T 4 BA
12 2 80 10 1766 4673 81636 637D 9% 47 13 104 a
[ | | I [

standardized jackknife value

woman coefficient

Rt = g -

_t_—_—_—_-_*_g _

___-—_'-_‘l'_.‘:_ = =

ﬁ*;@.@

l:-.._,_‘_‘__*_.-_—_‘!'_'-;a-._
&.-.____,;_.-.:'_*_--.
;.wg.___.‘_.._-_'_'z.._

E
1

L Ny .*W - - t_ﬂw__}_a_.___,_..;a_
L .*-‘._‘.—-.—-t.i.‘.—-}’,. wa*- * g t ‘ A ——— K.
_J_H_f'mﬁh'*_-ﬂ'* *___’—_-!- o
3 12 11 GEGR 24 INMWA0 TOME 1662 9M1 &5 430 2]
ag TH RO 25 4HESS 19 47 2FT 62 TSh TO B4 40
TE 54 2 TEH491 10 MEA01E 83 M0 M @ aE 29 11
L1 B4 84 ITGth 96 3EET1 34 47430 57 8O 4 ™ BZ
10 58 g o B1 23 TRTTI20 44 5ET2 81 38 a§a 100
| [ | | | |

standardized jackknife value




* 0
bl

— original
- -- bootstrap repl. 1




Frequency

150

100

50

Freguency

1t 1 1 1
15 256 35

bootstrap repl., log(income)

40 60 80 100

20

T T 11 11
0.00 0.15 0.30

bootstrap repl., women



5, 10, 16, 50, 84, 90, 95 %-iles of (T*-t)

5, 10, 16, 50, 84, 90, 95 %-iles of (T*-t)

2 0 2 4 6

-4

8 -6

0.00 0.05

-0.10

log (income) coefficient

I e e &, 3G o WFM* e P e e
- e =t Sttt ol e e e g W A — o X
N _-::-—-—-&-::‘rw ::E-d" o P o W o A i e — Wy e e
e e — W g — W sy A i o g i i — W e —
T e e B s Y Il g W, e Sl iy —— e =
___r,,_,.r e R i o gt e S e ir— —
O
1 & TN Il Ta 48 10 B4 10 2 @A {7 o481 42 S8 E 7 12
k] 45 85 5T Bl &1 ™ 3% 143263 55 58 4% S5E A% 1 44 4
il B23 x4 a7 4504 38 SB2E9 28 1343 9035 4118 ar
5 E18S 92 " roT 22 T2 084 BB 2T 1865 BE 15 a7 ]
— &7 21 83 24 a7 26 20 26 & 584 T4 GE A 93 20 &1 T3 40
[ [ [ [ I
-2 -1 0 1 2
standardized jackknife value
woman coefficient
R . 2 Lol o e e W"MW yox e By pF g

— et e e e e
- e = e e B e o

g — e e e Wy - —
2 B L . sl —:

= e g e W g b g R ottt s Wl W e e g = e ==

S i ol Tk LB
e "-*;‘- Wi e ek ey, Sl o Mo # et —

L et

it gy, e Wy = = ==

k=

B e B B o o W g B b e — -y

an ax 78 aa 48 BOAGS4E BA13) &7 93 4656 A4 1A T4 A4 42
4 T B3 3 23 ADZGEATS 4310 29 B4 BISE 47 41 35 51 40
96 33 b3l 54 19 22E064 9166 5B G) BB TET 1T BF & B5 12
8 k) 9z 25 37 ST EIEZ 3053 @8y 1 3T 16 B5 & a7
98 77 a B2 BEMaI 485 2 632 TIA 18 16 13
| I [ [ I

standardized jackknife value




suoleuIquwon

sBuissiw Jo Jequinp

labueg
dx3

pald
1529
uedsg
daa|g
=511y
duop
1Bpauelg
1Bprfpog

labueq
dx3
paid
1589
uedg
daa|g
Wweaig
o
1A LB
16AApog

s

09

0s Oor 0€ 02 0L 0

xapu|

labueq
dx3

paid
1589
uedg
des|g
weaiq
QuonN

16 puelg

1BmApog



1
1
2
3
6
11

suoleuIquwon

sBuissiw Jo Jequinp

labueg
dx3

pald
1529
uedsg
daa|g
=511y
duop
1Bpauelg
1Bprfpog

labueq
dx3
paid
1589
uedg
daa|g
Wweaig
o
1A LB
16AApog

09

05

0t

0€

xapu|

0¢

0l

labueq
dx3

paid
1589
uedg
des|g
weaiq
QuonN

16 puelg

1BmApog



sanjea

40

30

20

10

Time

37.0 37.5 38.0
celsius

36.5

36.0



1.0

00 02 04 06 038

1.0

00 02 04 06 038

36.0 36.5 37.0 37.5 38.0
temperature
| 1 T | |
36.0 36.5 37.0 37.5 38.0

temperature




1.0

00 02 04 06 08

1.0

00 02 04 06 08

| | | | I
36.0 36.5 37.0 37.5 38.0

temperature

I I | I I
36.0 36.5 37.0 37.5 38.0

temperature



3 36.0 36.5 37.0 37.5 38.0

x1



M-step (1)
E-step (1)




Chapter 9: The EM Algorithm
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