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Wklv sdshu dqdo|vhv wkh kljkhu rughu dv|pswrwlf ehkdylrxu ri d sur�ohg

hpslulfdo olnholkrrg udwlr zklfk fdq eh xvhg dv d vshfl�fdwlrq whvw lq olqhdu uh0

juhvvlrq prghov1 Ghvslwh wkh suhvhqfh ri qxlvdqfh sdudphwhuv/ d vlpsoh Eduwohww

fruuhfwlrq idfwru lv rewdlqhg dqg xvhg wr lpsuryh wr wklug rughu wkh dffxudf| ri

frpprqo| xvhg whvwv vxfk dv wkh lqfoxvlrq ri luuhohydqw yduldeohv zlwkrxw dq|

glvwulexwlrqdo dvvxpswlrqv derxw wkh huuru surfhvv1

� Wklv sdshu lv edvhg rq d uhylvhg yhuvlrq ri sduwv ri Fkdswhu 6 ri p| Sk1 G1 glvvhuwdwlrq dw wkh

Xqlyhuvlw| ri Vrxwkdpswrq1 L zrxog olnh wr wkdqn Judqw Kloolhu/ Dqguhz Fkhvkhu dqg Mdq Srglylqvn|

iru xvhixo vxjjhvwlrqv dqg frpphqwv/ dqg hvshfldoo| Vrqj [l Fkhq iru foduli|lqj dq lpsruwdqw srlqw

lq wkh sdshu1 Sduwldo �qdqfldo vxssruw xqghu HVUF Judqw U3375<96734< lv judwhixoo| dfnqrzohgjhg1

Doo uhpdlqlqj huuruv duh p| rzq uhvsrqvlelolw|1
|Dgguhvv iru fruuhvsrqghqfh1 Iudqfhvfr Eudyr/ Ghsduwphqw ri Hfrqrplfv dqg Uhodwhg Vwxglhv/

Xqlyhuvlw| ri \run/ \run/ \R43 8GG/ Xqlwhg nlqjgrp1 Hpdlo= ie9C|run1df1xn
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ì
qf
@

*? '
�
goeq@ � lo@q�

@

� �
goeq@ � loKq�

K

�
�

�
goeq@ � lo@q�

@

�
� E�S�

�
greq@ � lrKq�

K

� �
goreq@ � 2h�or n � ��or

�
n 2Vor|

�
goeq@ � lo@q�

@

�
�

�
greq@ � lrKq�

K

� �
g|eq@ � l |Sq�

S

�
*� ngo|eq@gr|eq@ ��

greq@ � lrKq�

K

� �
g|eq@ � l |Sq�

S

�
n 2

�
goeq@ � lo@q�

@

�
�

�
greq@ � lrKq�

K

� �
g|eq@ � l |Sq�

S

� �
gor|eq@ � �h�or|

�
*��

b



2Vor|g|�eq@
�
goeq@ � lo@q�

@

� �
greq@ � lrKq�

K

�
��

g�eq@ � l�Sq�

S

�
� l@Kq2

@q
2

K n
�
Vor�V|��

� Vor|�*2
�

�
goeq@ � lo@q�

@

� �
greq@ � lrKq�

K

� �
g|eq@ � l |Sq�

S

�
��

g�eq@ � l�_q�

_

�
n�R

�
?3D*2

�
�

�L|�?} |�@| |�i & � � �iU|Lh
�
goeq@ � lo@q�

@

�
�t i^�@* |L #ok

�eqk � qf

k

�
c ��ihi |�i

& � R 4@|h� #ok �t

#ok ' �oq%q
� 6��%

k
� ' �oqrkq

@?_ |�i 4@|h� �oq �t }��i? M) |�i �TTih @?_ *L�ih h�}�| ULh?iht Lu |�i 4@|h� L or

_i�?i_ �? Eb�c �i LM|@�? EM) UL?|h@U|�?} L�ih |�i �?_i o�

#ok#oq
� eqk � qf

k

� �eqk � qf

q

�
' j2rkq

�eqk � qf

k

� � eqk � qf

q

�
c

��|� rkq ' %k
� 6��%

q
� ���U� }��it |�i *i@_�?} |ih4 �? |�i @t)4T|L|�U i T@?t�L? Lu |�i

_�t|h�M�|�L? Lu |�i ThL�*i_ i4T�h�U@* *�!i*��LL_ h@|�L `qf
k

��
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1a: N(0,1) innovations
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1b: Chi square (4) innovations

Approximate Chi square (1) quantiles
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1c: t(5) innovations

Approximate Chi square (1) quantiles
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1d: N(0,1) innovations

Approximate Chi square (2) quantiles
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1e: Chi square (4) innovations

Approximate Chi square (2) quantiles
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1f: t(5) innovations

Approximate Chi square (2) quantiles
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2a: N(0,1) innovations

Approximate Chi square (1) quantiles

M
on

te
 C

ar
lo

 q
ua

nt
ile

s

0 2 4 6 8 10

0
2

4
6

8
10

95%90%oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooo
ooooooooooooooooooo
oooooooooooooooooooooo
ooooooooooooooooo
oooooooooooooooo
oooooooooooooo

oooooo
ooooo
ooooooo
ooooooo
oooo
ooooo
oooo
oooooo

ooo
oo
ooo

o
oo

oo
oo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooo

oooooooooooo
oooooooooooooooooooo

oooooooooo
oooooooooooooooooooo

oooooo
oo
ooooooooo

oooo
ooo
oo
ooooo

oo
oooo

o
o

o
o

o

o

2b: Chi sqaure (4) innovations

Approximate Chi square (1) quantiles
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2c: t(5) innovations

Approximate Chi square (1) quantiles
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2d: N(0,1) innovations

Approximate Chi square (2) quantiles
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2e: Chi square (4) innovations

Approximate Chi square (2) quantiles
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2f: t(5) innovations

Approximate Chi square (2) quantiles
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