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Txhvwlrq 41
Frqvlghu wuhqg uhjuhvvlrq prgho

+| ' K|n �|c | ' �c ���c ? +4,

�| ' 0| � w0|3� +5,

zkhuh E0|�
?

�
� ��_�Efc j2� dqg 0f ' f� Ohw eK eh wkh ROV hvwlpdwh dqg hK eh

wkh JOV hvwlpdwh ri K lq E2� �
+d, Li w ' � lq E2� c �qg wkh dv|pswrwlf glvwulexwlrqv ri eK dqg hK� Frpsduh

dqg glvfxvv |rxu uhvxowv1 Grhv wkh Juhqdqghu�Urvhqeodww +4<8:, wkhruhp
krogB H{sodlq1

+e,-4 Vxssrvh w ' �n S

?
c iru vrph frqvwdqw S� Ilqg wkh olplw glvwulexwlrqv

ri eK dqg hK lq wklv fdvh1
+f,- Fdq |rx �qg olplwv iru wkholplw glvwulexwlrqv lq sduw +e, dv S $ �4q

Grhv wkh Juhqdqghu�Urvhqeodww wkhruhp dsso| wr wkh qhz olplwvB H{sodlq1

Txhvwlrq 51
Frqvlghu wkh iroorzlqj uhsuhvhqwdwlrq ri d vwdqgdug Eurzqldq prwlrq

` Eo� rq wkh lqwhuydo dfc 2Zo

` Eo� '
os
Z
ff n

v
2

Z

"[
6'�

t�?6o

6
f6c

zkhuh wkh f6 duh ��_�Efc ��� Suryh wkdw wklv vhulhv frqyhujhv doprvw vxuho|
iru o 5 dfc 2Zo �

Txhvwlrq 61
Frqvlghu wkh prgho

+| ' >��n�%| n "|c | ' �c ���c ? +6,

zkhuh +| lv dq 6� yhfwru ri ghshqghqw yduldeohv/ %| lv d &� yhfwru ri vwulfwo|
vwdwlrqdu| h{rjhqrxv yduldeohv dqg wkh huuruv "| duh ��_�Efcl� zlwk l srvl0
wlyh gh�qlwh1 Wkh frh!flhqw pdwul{ � lq E��lv xquhvwulfwhg/ � lv d vxp yhfwru
+l1h1 d &� yhfwru zlwk xqlw| lq hdfk hohphqw, dqg > lv d vfdodu sdudphwhu1

+d, Vhw xs d olnholkrrg ixqfwlrq iru prgho E�� dqg ghulyh irupxodh iru wkh

pd{lpxp olnholkrrg hvwlpdwhv
�e>c e�c el�ri wkh sdudphwhuv >c � dqg l�

4Wkh dvwhulvnhg vhfwlrqv duh pruh gl!fxow1 Gr qrw eh frqfhuqhg li |rx �qg wkhvh

vhfwlrqv wrr kdug wr frpsohwh1 Mxvw jlyh wkhp |rxu ehvw dwwhpsw zlwkrxw vshqglqj dq

hqruprxv dprxqw ri wlph rq wkhp1
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+e, Vkrz wkdw
�e>c e�c el� @�r$ E>c�cl� �

+f, Ilqg wkh olplw glvwulexwlrq ri
s
? Ee>� >� dqg jlyh dq h{solflw irupxod

iru lwv olplwlqj yduldqfh1
+g, Wdnh wkh vshfldo fdvh zkhuh l ' j2U� Frpsduh wkh olplw yduldqfh ris

? Ee>� >� zlwk wkdw ri
s
? Eh>� >c � zkhuh h> lv wkh vlqjoh htxdwlrq hvwlpdwru

ri > edvhg rq dq| rqh ri wkh htxdwlrqv lq E�� �

+h,Ilqg wkh olplw glvwulexwlrq ri
s
?
� e�� �

�
� Frpsduh |rxu uhvxowv lq

wkh wzr fdvhv > ' fc dqg > 9' f dqg h{sodlq wkh gl�huhqfhv1
+h, Lqglfdwh krz |rx zrxog xvh wkh olplw glvwulexwlrqv wr �qg d frq�ghqfh

lqwhuydo iru >�

Txhvwlrq 71 +Hpslulfdo Dssolfdwlrq ri Txhvwlrq 6 ,
Vwdljhu Vwrfn dqg Zdwvrq +4<<9d/4<<9e, uhfhqwo| rewdlqhg hpslulfdo hv0

wlpdwhv ri wkh QDLUX +qrq0dffhohudwlqj lq dwlrq udwh ri xqhpsor|phqw,
iru wkh XVD iurp vlqjoh htxdwlrq uhjuhvvlrqv lqyroylqj erwk txduwhuo| dqg
prqwko| gdwd ri sulfh lq dwlrq EZ|�/ xqhpsor|phqw E�|� dqg vhyhudo dggl0
wlrqdo yduldeohv Ef|� � Wkh htxdwlrq wkhvh dxwkruv hvwlpdwhg kdv wkh irup

{Z| ' #
Z
n q Eu��|3� n � Eu��f| n 0Z| +7,

lq zklfk wkh QDLUX lv vshfl�hg dv wkh ixqfwlrq

> ' �#
Z
*qE��� +8,

Frqvlghu d wzr htxdwlrq yhuvlrq ri prgho Ee�wkdw lqyroyhv zdjh lq dwlrq
E/|� dv d vhfrqg ghshqghqw yduldeoh/ l1h1

{/| ' #
/
n k Eu��|3� n B Eu��f| n 0/| +9,

lq zklfk wkh QDLUX kdv wkh irup

> ' �#
/
*kE��� +:,

+d, Zulwh htxdwlrqv Ee� .� dv d v|vwhp ri wzr htxdwlrqv zlwk d uhvwulfwhg
lqwhufhsw lq wkh vdph jhqhudo irup dv prgho E�� lq Txhvwlrq 61

+e, Hvwlpdwh wkh QDLUX iurp wklv wzr htxdwlrq v|vwhp xvlqj wkh pd{l0
pxp olnholkrrg hvwlpdwru dv lq Txhvwlrq 61 Xvh txduwhuo| ru prqwko| srvw0
zdu gdwd +ru erwk, iurp wkh Flwledvh gdwd vhw51 \rx pd| wu| vrph dowhuqdwlyh
vshfl�fdwlrqv wkdw lqyroyh gl�huhqw fryduldwhv f| lq wkh htxdwlrqv1

5L kdyh ohiw d glvnhwwh zlwk wkh gdwd wkdw Vwdljhu/ Vwrfn dqg Zdwvrq xvhg zlwk Hol}d0

ehwk lq 63 Klookrxvh Dyhqxh1 Sohdvh frs| wklv glvnhwwh iru |rxu rzq zrun dqg uhwxuq wr

Hol}dehwk1
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+f, Ilqg frq�ghqfh lqwhuydov iru |rxu pxowlsoh htxdwlrq QDLUX hvwlpdwhv
xvlqj wkh dv|pswrwlf wkhru| lq Txhvwlrq 61 Frpsduh wkh suhflvlrq ri |rxu
lqwhuydo hvwlpdwhv zlwk wkrvh uhsruwhg lq wkh Vwdljhu hw do +4<<9d )e, sd0
shuv iru htxlydohqw vshfl�fdwlrqv1 Lv wkhuh dq| jdlq iurp wkh xvh ri pxowlsoh
htxdwlrq hvwlpdwlrqB

Uhihuhqfhv6

Vwdljhu/ G1/ M1 K1 Vwrfn dqg P1 Z1 Zdwvrq +4<<9d, �Krz suhflvh duh hv0
wlpdwhv ri wkh qdwxudo udwh ri xqhpsor|phqw�/ lq F1 Urphu dqg G1
Urphu +Hgv1, Prqhwdu| Srolf| dqg Orz Lq dwlrq1 Fklfdjr= Xqlyhu0
vlw| ri Fklfdjr Suhvv1 +wr dsshdu,

Vwdljhu/ G1/ M1 K1 Vwrfn dqg P1 Z1 Zdwvrq +4<<9e, �Wkh QDLUX/ Xq0
hpsor|phqw dqg Prqhwdu| Srolf|�/ Mrxuqdo ri Hfrqrplf Shuvshfwlyhv1
+wr dsshdu,1

6Frslhv ri wkhvh wzr uhihuhqfhv duh dydlodeoh iurp Hol}dehwk lq 63 Klookrxvh Dyhqxh1
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