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The objective of this research is to investigate the data transformation forms which can 

transform response observation in randomized complete block design to normal distribution. The data 

transformation forms are Box-Cox power transformation and Dual power transformation . The statistical 

model is Yij = f.L + '; + fl j + Gij' For this research, the data was simulated by the Monte Carlo method. 

Defining numbers of treatment are 3, 5 and 7. The numbers of block are 3, 5 and 7. The response 

observations are Tukey's lambda distribution that assigns shape of distribution by skewness and 

kurtosis. Coefficient of Variation (C.V.) is 20%, 40% and 60% at 0.05 significance. The criterion of 

determination is percentage of success for correction of normality. The result of this research can be 

summarized as follow: 

1. Positive Skew-distribution: For each level of skewness, the most percentage of success for 

correction of normality came from Box-Cox power transformation. 

Negative Skew-distribution: At the low level of skewness, the most percentage of success 

for correction of normality came from Dual power transformation. At the low level of skewness, the most 

percentage of success for correction of normality came from Box-Cox power transformation. 

2. The percentage of success for correction of normality vary directly to sample size at the low 

level of skewness but it is not affected by sample size at the high level of skewness. 

3. The trend of the percentage of success for correction of normality vary directly to the low 

level of kurtosis and vary indirectly to the high level of kurtosis. 
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o 
'U'VIU1 

, " , 
" 41 ... ~'" .. 11 ... .. !:.'-I ... .,.,,, I .:i4 

fil'l1~~ml'eJ.:J LLf'l:;L'l!'eJC1'eJ ~~ J''l~C1.:JmJ'~n.:JLLf'l:;~OOJtJ1'eJ.:Jfilfil'l1~l ~tJfil1~ [;)J'tJtJ1 ~~'eJm.:J~ 'l!.:JmJ' 
, '" 

'"l:;LrJI;)'eJ~tiJ'lJ'eJ.:JmJ''Vl ~f'l'eJ.:JVi~,rtJ~'Vl ~f'l'eJ.:J'"l:;~'eJ.:J L~'eJn LLe.JtJLLUU mJ''Vl ~f'l'eJ.:J n1~tJ~J':;~uif'"l4'tJ 

mJ''Vl ~f'l'eJ.:J fil'JU f'l~ r;;'l LLiJnUn'ltJ WW'ltJ'Vl~f'l'eJ.:J LLf'l:::L1'eJtJL'lJ j;J1.:J 1 'lJ'eJ.:JmJ''Vl ~f'l'eJ.:Jt ~\~~1:;~~ 
nu~.:J~ ~'eJ.:J mJ''"l:;~n~1 L~'eJ~'"l:;';h t ,x~1~1J'C1~J'iJe.Jf'l LrJI'eJth.:Jij L~[;)ij ~f'l LLf'l:;d:ltJ~\l1 L~'eJn'eJ • • 

~1n~tJ ~.:Jt tJmJ'~LfilJ'1:;oJ'eJ~~1tJL:n.:J~11~'lJ'eJ.:J;)'eJ\jf'l'"l1nLLe.JtJLLUU mJ''Vl ~f'l'eJ.:J~ti.:J 1 ,rtJ '"l:;~'eJ.:J 
~1il.:J~.:J L1'eJtJL "1l~1-'eJ;)'eJ~~~ ~ (Assumptions) ri'eJtJr;;~~tJt'"l';h mJ'1 LfilJ'1:::oJ;)'eJ\jf'l~ij'eJ~ L~tJ;)'eJ 

~~~ ~~.:J mh'liJJ':;n'eJULiJ rJI'ltJ fil'l1~ djtJ~~J':;'"l1 n nWlJ'eJ.:J;)'eJ\j f'l [;)'eJU ~tJ'eJ.:J (Independence) 

fil'l1~ L'V11 ntJ'lJ'eJ.:J fil'l1~ LLiJJ'iJJ''ltJ"lJ'eJ.:J;)'eJ\jf'l [;)'eJu~tJ'eJ.:J (Homogeneity of Variances) LLf'l:;;)'eJ\jf'l 
., 

[;)'eJU~tJ'eJ.:Jij m m'"l n LL'"l.:J LLUUiJ n ~ (Normality) L ~J'1:;t tJmJ''eJ~~1tJL=n.:J~ ti~,rtJhJ~1'"l:; LutJm J' 

iJJ':;~1 Cl.!1"11 ~1-'eJ mJ''Vl~~'eJu~~~ ~l1tJL:n.:J~ n~ ;)'eJ\jf'l [;)'eJU~tJ'eJ.:J ~'eJ.:Jij;) 'eJ ~~~ ~~.:J n ~h'l n1 J' 

'eJ~~1tJL=n.:J~n~~.:J'"l:;~n~'eJ.:J (Valid) ~.:J'"l:;';i1 t ,x~f'l mJ'~ LfilJ'1:;oJLUtJLtlLrJlLLf'l:::\l1 L~'eJ~'eJ 

L~tJ~'l LiJ LL~'l ;)'eJ~~~ ~j;J1.:J 1 'eJ1'"l hlLutJLiJ [;)1~ ~'eJ.:JmJ' Lti'eJ.:J'"l1 n;)'eJ\jf'l~Hl'"l1 n mJ' 

'Vl ~f'l'eJ.:J L~tJ~'ltJt ~ '\J'"l:;ij~1tJ'ltJU'eJtJ Ld'eJ LYltJunu;)'eJ\jf'l~hJLrJI'"l1 n mJ''Vl ~f'l'eJ.:J LLf'l:;~1 n;)'eJ\jf'l 

[;)'eJu~tJ'eJ.:JhJLUtJLiJ[;)1~;)'eJ~~~~~.:Jmh'lLL~'l 'eJ1'"lYi1t~mJ''eJ~~1tJL:n.:J~n~L~~n~'eJ.:J (Invalid) 

LLf'l:;,J1 LiJ~ mJ'~tiJ~f'lmJ'~ Lfiln:;oJ~ L~'eJn'eJ L~LrJI ~.:J m1LLnif'1!~1 L~'eJ t mrJI;)'eJ\jf'l~ LUtJLiJ[;)1~;)'eJ 

~~~~ n LL[;) n j;J1.:J ntJLiJt tJLLj;Jf'l:;;)'eJ~~~ ~ L"lltJ m1LLnif '1!~1 L~'eJ;)tl\jf'l [;)'eJU~tJ'eJ.:Jij mJ'LL'"l n LL'"l.:J 

LLuuL~iJn ~L~tJ mmiJf'l.:J;)'eJ\jf'l mmnif '1!~1 Ld'eJ;)'eJ\jf'lij fil'l1~ LLiJJ'iJJ''ltJL~ L'V11 ntJ L~tJ mmiJf'l.:J 
... " 

;)'eJ\jf'l~1-'eJ m J'cl 'l.:J,J1~,rn LUtJ~tJ '"l:;L ~tJ~1~tJ'Vl1.:J~il.:J t tJm J'LLnif '1!~1 L~'eJ;)'eJ\jf'l [;)'eJU~tJ'eJ.:J L~ 
.?I ~. I ". J'" dI 'I ~... • I " 'i'. I L1JtJ ~lJ[;)1~'lJ'eJm~tJ~LU'eJ.:J[;)tJfil'eJ mJ' ~'l!'lfimJ'LL1Jf'l.:J'lJ'eJ~f'l (data transformation) ~~tJmm1Jf'l.:J 

'lJ 

" , 
;)'eJ\j f'lil'"l:; LutJmJ'iJfu 1"11;)'eJ\j f'l rJI'ltJ m J't frlflmJ''Vl1.:J fil ru[;) fil1 ~ [;) fYlL~~.:J tJ 1 n ~.:Jij,rn ~ 11 ~~f'l1 tJ1 

v11tJLrJI,j1 L~tJ'eJ1fimJ'LLtlf'l.:J;)'eJ\jf'l L~'eJLLri1 'lJif'kl~1~.:J n~1'l L"lltJ 

'ltJtI fil . fiI . 1984 Box LLf'l::: COX L~L~tJ'eJ~fimJ'LLtlf'l.:J;)'eJ~f'l L~'eJ,J1LiJH1tJmJ'LLm'lJ 
" 

."1 ........" J'", 1.1 ... 'i' • 1.1" 'I • I 1J'1!~1LnmnU'lJ'eJ[;)nf'l.:JL1J'eJ.:J[;)tJ L'l!tJ mJ'LL'"lnLL'"l.:JLLUU n[;) ~~tJ'"l:::'Vl1mJ'LL f'l.:J'lJ'eJ\jf'l ~tJllJ'lJ'eJ.:J 

mJ''l-if Lf'l'lJtJn ri1~.:J 
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1'Wi] rl.fiI. 2006 Zhenlin Yang (2006) L~L~'Wt1~fin11LLtl~\I;)t1~~ ~!JtJn~1 Dual power 
, ~ 

transformation ~\I m1LLtl~\I;)t1~~ LLtJtJ1 'VI,jij,,:;iJ ~ ru~l-J~ L'VIi1t1witJ m1LLtl~\I LLtJtJ n1i\l'llt1\1 
, 

Box LL~:; COX (Box-Cox power transformation) LL~":;(;\1\1n'W(;1NVi~fi Dual power 

transformation ":;Ln~"1nYl'\ln-n'WL~'1ItJnn1i\l 2 Yl'\ln-n'W ~t1 L~'lItJnn1i\l~Lij'WtJ'Jn LL~:;L~'lItJn 
n1i\l~ Lil'W~tJ L~t1'11mtJ'lIt1tJ L'1I (;1Ltl1 ,"(;1NntJt~ Ll-J'W (domain) 'lIt1\1 mnL"mL,,\I LLtJtJtln ~ 

~, , 
ttl LLtJtJ n 1mtl~\I LL~~ :;Ztl LLtJtJ~'WiJ f'l 'J 1l-J ~ 1l-J11tlVi LL(;1 n ~1\1 n'W 1 'W~ tl1 'Wm Hll'Vi LL(;1 n ~1\1 

II " '" I 

n'W ~\I~'W 1 'Wm1i3(tJ f'lf\l\1eJil(tJ~\I ~'W 1"Vi,,:;~ m~1 ~\I ~fi m1LLtl ~\I;)t1l-J ~Vi ~ 1l-J 11tl LLtl~\I;)t1l-J ~ 1.," 
" "" ... 

iJmnL"mL"\lLLtJtJtln~ t~tJ":;~"11ru1ztlLLtJtJmmtl~\I;;t1~~~\I'VIl-J~ 2ltlLLtJtJ ~t1ltlLLtJtJm1 

LLtl~\lLLtJtJn1i\l'ilt1\1 Box LL~:; COX LL~:;m1LLtl~\lb~tJ1~fi Dual power transformation L~t1~~1 
" , ..., 

ltl LLtJtJ m nLtl~\I;;t1~ ~ LLtJtJ 1.~Vl,,:; L'VIl-J1 :;~l-J ntJ;;t1~~' ~~'W1 l-J1 nVl~ ~ 

~ ~ tl tl SI SI..,J... ~ 'tl ... 'I SI .... 
1.2.1 LYlt1,.,m~t1'V11l LLtJtJmm 'M'1It1~~"1n'llt1~~V1l-Jm1LL"mL"\lLLtJtJ ~l-J n(;1 ~'VIl-J 

, " 
m nL" n LL"\I~ L;)1 ~ mm" n LL,,\I LLtJtJtl n ~ ~\lltl LLtJtJm1LLtl~\I ~\lil 

1) n'wLLtl~\lLLtJtJn1i\l'llt1\1 Box LL~:; COX (Box-Cox power transformation) 

2) mmtl~\lt~tJ1ftjfi Dual power transformation 

1.2.2 L ~t1'V11;;t1~ ttl'ilt1\1ltl LLtJtJ n11LLtl~\I;)t1~ ~~ L'VIl-J1 :;~l-J ~1'V1 ftJ;;t1~~~iJ n11LL" n 

LL,,\I LLtJtJL,jtln ~~'ll'J\I f'l'J 1l-J LU LL~ :;f'l'J1l-J b~\I ~1\11 

... ... , 
~1'V1ftJ m1~(tJ1. 'Wf'lf\lij,,:;~ m~1111tJ 1~ LL~'WLLtJtJ m1V1 ~~t1\1 ~l-J 1 'WtJ~t1 n~l-JtJ1t11Li:lt1 . " 

, " 
1.3.1 ~m~t1111tJ1.~~'JLLtJtJ~l-J1.'WtJ~t1n~l-JtJ1t11VlL,jiJn1~v'h;1 n1ruL,jiJ~~m:;V1tJ . " 

1'Jl-J1~'VI~1\1i1"(tJV1~~t1\1ntJi1"(mLtl\ltJ~t1n (Randomized Complete Block 

Design without Interaction between Blocking Factor and Treatment 
... 

F actor) t~tJiJ ~'J LLtJtJ Lil'W~\lij 

Yij = J.1. + ' ; + Pj + E:;j ; i = 1,2, .. . ,a ; j = 1,2, ... ,b 
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I 

LLVlt.l ~V1fiYlf'l'1l'fl~';)fiVl~f'l'fl~V1 i 
I 

.- .oar.. cr.clil 

LLVlt.l 'flVlfiYlf'l'1l'fl~tJf'l'flnVl j 

LLVlt.l fOl'l1~fOlf'l1~LfOl~'flt.l'1J'fl~'VI"btlVl~f'l'fl~Lt.ltJ~'fln~ j ~1~fu~fi 

a 

b 
. .. 

LLVlt.l 1il1'IJ'lt.ltJf'l'fln 
" I 

1.3.2 m~LLUf'l~;r'fl~f'lilijlil~U~~~~IilLYl'fl~'fl~m~uftJm~LLlilmLIil~'1J'fl~;r'fl~f'lr;]'flU~t.l'fl~ 
'lJ • 'lJ 

I " " 

1.4.1 c;i'lLLUuV1Lflt.lm~~{tlfOlf~il djt.lc;i'lLLutJL'B~~n~'1J'fl~;r'fl~f'lr;]'flU~t.l'fl~1il1mLI:Jt.l 
'lJ 

I " 

LLtJtJ m~V1 ~f'l'fl~ ~~L t.lU~'fl n~~\!~ruV1hlij n 1~Vi1~1 nnilhl i:l1:Jf'l m~V1tJi'l~ 

~~'VI~1~i1Iil{tlVl~f'l'fl~ritJi1lil{tlmJ~tJ~'fln (Randomized Complete Block 

Design without Interaction between Blocking Factor and Treatment 

Factor) Ld'fli11il{tlVI ~f'l'fl~ LLf'l~i1Iil{tJ LLtl~U~'fln LtJt.li1Iil{tJfOl~~ 
I " " 

1.4.2 ~fimmuf'l~;r'fl2;lf'lV1~t.lh~n~Lt.l~1t.l~{tJfOlf~il ~'fl 

1) m~LL1Jf'l~LLUuih~~'1I'fl~ Box LLf'l~ COX (Box-Cox power transformation) ~~ 

I " 

2) mmUf'l~L~tJL-D'1fi Dual power transformation en~ij~uLLuu~~il 
'lJ 

{

y A _ y -A 

y'= 2A 

logy 

,A :;t:O 

,A=O 
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" Lambda Distribution) ~..:I~ 

n'15'LL"'l nLL"'l..:l LLU'l.mJ"lI'l1 (Positive-Skewed Distribution) 

" 
Iil'l 1 ,-mJ iJ~h~..:ILL(;] 0.3 ~..:I 1.8 

" 1il'l1lJL~..:I iJ"1~..:ILL(;] 1.0 ~..:I 8.0 

n11LL"'lnLL"'l..:l LLUU LtJeif1tl (Negative-Skewed Distribution) 

" 
1il'l1lJLtJ iJ"1~..:ILL(;] -0.3 ~..:I -1.8 

oCII I:::' I .ct 
1il'l1lJL~..:I lJIil1(J)..:ILL(J) 1.0 tl..:l 8.0 

" " 
- ri1'\.n.l(;l~TLJ'l'li~fi'Vl(;l~'el..:l1un'11~m~1Iilf..:l~ LUU 3, 5 LL~:; 7 LL~:;ri1V1U(;l 

" " ~1U'luu~'eln1un11~m~1Iilf..:l~ LUU 3, 5 LL~:; 7 

- ri1V1U(;l1,x-n'ellJ~iJ"1~lJ1.J1:;~'Vltlil'l1lJLL1.J1eru (Coefficient of Variance: 
'lJ 

C.v. (%)) 1U1:;~U(;]1..:11 ~'el 20% 40% LL~:; 60% L(;ltlri1V1U(;l1,x"1L'U~tl"ll'el..:l 

1.h:;'ll1n1 L'Vl1nu 50 L'Vl1nu'VJnn~lJ ~..:I"'l:;1rJi'''1~'lUL~tl..:lLUUlJ1(J)1S1U 
L'Vl1nu 10 20 LL~:; 30 (J)1lJ~1~U 

a " 
- ~h..:l~'Vlfi~~'1I'el..:l'ijfi'Vl(;l~'el..:l (Ti ) 1,xLL(J)n(;]1..:1nU L(;luVi"'l11n.11"'l1n L Ti = 0 ~..:I~ 

i=1 

b " 

- ~~1..:1~'Vlfi~~"lI'el..:lu~'eln (Pj ) t,xLL(J)nj;I1..:1nu L(;ltlYi"'l11n.11"'l1n L Pj = 0 ~..:I~ 
)=1 

P = 3.l9k .(j_ b+l) 
) b 2 

I I 1!Lf 

Li~'el k LL'VlU 1il'l1lJLL(J)n(;]1..:11:;VI~1..:1~'Vlfi~~ ~..:I1UV1~"'l:;ri1V1U(;l1,x k E (7,9] 
" " , 

- 1:;~U'Wtl~1~'lJ"lI'el..:ln11'Vl(;l~'elU (a ) 1ulilf..:l~ ri1V1U(;lV11:;~U 0.05 

" " 
- n11~n'rnlilf..:l~ Vhn11~1~'el..:l-n'el~~ t(;ltl1eifL'VlIilUlillJ'elU~1il1fl~ (Monte Carlo 
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., 
Simulation) t(;ltln'lJ'~I'Cl'el.:J1.'WLLr;i'Cl:::~tlTI.mlJ'ru~:::nJ':::ViI.n1 200 J''elU 

- n'lJ'Vl (;l~'elU ~'JI~ LL~ n LLr.W1J'el.:J;r'el~'Cl1..jjr)fi"1J'el.:J~ ~ LL'Cl:::LL'll1.JUbJ' (Wilk-Shapiro 
'lJ 

Method) 

...... 0... .u 
1.5 1fij;l1L 'U'Un1'l1~!J 

Carlo Simulation) 

1.5.2 Vi'1nIJ'~J''J~~'elu;r'ell;j'Cl~l~~lnn'lJ'~I'Cl'el-l~lij~'JI~LU ~'JI~b~-l~N~I~~fh"~'W(;l 

~1-'el hI b(;ltl1..jjr)fib~L~'W[;] (Moment Method) 

1.5.3 Vii nlJ'LLm"1JU C1J~I;r'ell;j'Cl ~'elU~'W'el-l~ij nlJ'LL~ n LL~-l LLuuhj1.J n ~b(;ltl nl J'LL1.J'Cl~ 

;r'ell;j'Cl~'Jtll1.JLLuur;il-l 1 

1.5.4 VilnlJ'Vl (;l~'elUnlJ'LLIil n LLIil.:J"1J'el~;r'el~'ClJlIt1~~~ nlJ'LL1.J'Cl.:J;r'el~'Cl~1 ij nl J'LL~ n LL~~ 
'lJ 'lJ 

., 
1.5.5 ViIn'lJ'Vl(;l'Cl'el-l.n1 200 J''elu1.'WLLr;i'Cl:::~m'Wn'lJ'ru 

1.6.1 n'lJ't1'el~fU~~~~31'W~I~"1J'el~n'l1Vl(;l~'elUmtLLIilmLIil~LLuu1.Jn~ (Ho : ;r'ell;j'Cl~1 

~ 1 n n 11LLIil nLLIil-l LLUU1.J n ~) b(;ltl Iil:::1. .jjr)fi"1J'el-l~ ~ LL'Cl :::LL 'll1.Jub (Wilk-Shapiro 

Method) 1.'Wm1Vl(;l~'elU~~~~31'W~~n~I'J 

1.6.2 ~~11rul~ln1'eltl'Cl:::"1J'el-l~'JI~~IL11il1.'Wn'ltLLnUC1J~I;r'ell;j'Cl~ilmnLIilmLIil-lLLUuhj 

1.Jn ~1. ~ijnlJ'LLIil n LLIil~ LiJ'WLLUU1.J n ~ L ~'el ~~ll1.J LLuunlJ'LL1.J'Cl~.;r'ell;j'Cl LLUU1.(;l~~::: 

15'V1j;l'a'eHI (Treatment) ~~It1~~ 1:::~Ur;iI~1"1J'el-lUIil4't1Vl (;l'Cl'el.:J~ nl~'W(;l~I~fumJ' 

Vl(;l'Cl'el~~~mtl 

'U~iln (Block) ~~It1~.:J uIil4't1~il~VlfiYl'Clr;i'ellih~-lLn~ LLr;i~Vl(;l'Cl'el~l~~'W1.Iil~Iil:::~m~n ~~ 
'lJ 

, ... 

~ 1 LiJ'W[1f'el~ ~'J1J f".!~u~4' t1Y11~~~1.J1:::~-lIil'l1'W 

~1LLtI'l91il'U"'Uil~ ~~It1~~ ~'JLL1.JJ'''1JtN;r'ell;j'Cl~rj(;l1~r.l1nm1Vl(;l'Cl'el~1.(;l 1 ~ ~Vl(;l'Cl'el~~'W1.~ 
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ReBD ~'eJ ~~~'I..!LLUUY1(;l~'eJ~~l-J1'1..!u~'eJn~l-JU~nr (Randomized Complete Block Design) . ~ 

" , 
L~21'eJ'I..!n'l..!";~'J! (;l;r'eJl-J~ LYl'eJufu LIilN~ h~"1J'eJ~;r'eJl-J ~ 1 ~ii mnL'"l n LL'"l~ L ;r11n~ mrLL'"l n LL'"l~ LLuuun ~ . ~ ~ 

1.8.1 L~'eJLtI'I..!LL'I..!'JY11~1'1..!m~~(;l~'I..!1'"lL~'eJn';jfimnLl'if'1!~1;r'eJ~~IJ1'eJu~'I..!'eJ~1'1..!LL~'I..! 

LLUUmrY1(;l~'eJ~~l-J1'1..!u~'eJn~l-J\!~nr~iim1LL'"lnLL'"l~LLuuhJun~ L(;ltJmnLU~~ 

;r'eJl-J~ ~'JmULLuu ~h~1 ~ L~l-J1:;n'lJ~mtru:;"1J'eJ~;r'eJl-J~~1~'"l1nmrY1 (;l~'eJ~ L~'eJ 
~ ~ ~ 



"'" 'l..I'VI'VI 2 

~ ~ , 
n1r~4'£Jrl¥~;lr.l:;vh~n~n1nLnt~t1'1!\.nif'fllJ~~tl'lJ~'t.!'fl~Y1i:in1nLlilnLLIil~LL'lJ'lJhhJn~l't.! 

LLeJ't.!LL'lJ'lJ n 1 r'Vll1l~'fl~~~l 't.!'lJ~tl n~~\lrn.l1 ~i:i n1 rLLIil n LLIil~ ~ Loif 1 ~ n1 rLLIil n LLIil~ LL 'lJ'lJU n ~ Ll1l £J 

" ~1il1rn.l1lULL'lJ'lJmrLLU~~oif'fllJ~~~~~11l 2lULL'lJ'lJ ~tl lULL'lJ'lJmrLLU~~LL'lJ'lJihi~"1Jtl~ Box-Cox 

LL~:;mnLu~~Ll1l£Jlft3fi Dual power transformation Jl1£Jl~~m't.!mrnr(;h~1 ~~1~nfh')111't.! 

"1J'fl'lJL"1J~"1Jtl~mr~4'£Jl't.!'lJ'Vl~ 1 L~'fl~~1lULL'lJ'lJmrLLu~~oif'fllJ~LL'lJ'lJll1l~Iil:;L~~1:;~~n'lJoiftllJ~'11l 

, , 
..c:I IV .:IiI '" .......... I Q I I I IV Q I ..., 

L ~~tl't.!n't.!~rtl rl~1£J '""~~ n't.!~1 n'Vl'~ 11l LL~:;~'t.!,)£J'Vll1l~'fl~'Vltl£J (;11~ n~~ n't.!~ m1~ LL~ n ~1~ n't.!~1 n . " . 
~~ 11l L~'fl LL£Jn ,"",)1~ er't.!LLUr~ Ln 11l~'t.!Lrltl~1il1 n~'VlfiYi~~'t.!~1lJl'll~'VlfiYi~"lItl~~fi'Vl11l~tl~tl'fl nlil1 n 

, .. 
,",,'l1~1"I~111lL,",,~'fl't.!"lI'fl~mr'Vl11l~tl~ 

~1~¥'lJLLeJ't.!LL'lJ'lJ n1r'Vll1l~'el~~ ~1 't.!'lJ~'fln~~'lJrnr~i:it1Iil4'tJ'Vll1l~'el~ LL~:;t1Iil4'£J'lJ~tl n '""~~ i:i . " 
" ~'lLL'lJ'lJL;~~Ci~ (Statistical Model) ~~t1 

Yij = f.1 + i'j + /3j + £ij ; i = 1,2, ... ,a ; j = 1,2, ... ,b 

, 
LL'Vl't.! ~'VlfiYi~"lI'fl~~fi'Vll11~'el~V1 i 

, 
~ .. c:r Q 

LL'Vl't.! 'el'VlfiYi~"lJ'fl~'lJ~'eln'Vl j 

LL'Vl't.! m1~,",,~111lL,",,~'el't.!"lI'el~WW,)£J'Vl11l~'el~1't.!'lJ~'fln~ j ~1~¥'lJ';jfi'Vl11l~'el~~ i 

a 

b 
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2.2 n1'lLL'ilmL'iI.:JLL\J\JLL·iU.I~1"l1'il.:u:!;H (Tukey's Lambda Distribution) 

~ , 
LL~~fil,)1lJ L~\l (Kurtosis) L(;ltJ ~') LL1.J~~lJil,,~iJ n1 nL" n LL,,\lVl L1'-U n~ 1 "n1 ~LL" n LL,,\l LLUU LL~lJ rJl1 

"lJ!N~nf (Tukey's Lambda Distribution)" LL~~tlnn1'l.r\.J(;lL",U 
~ ~ 

, ... 
LlJfl p ~fl ~,)L~"lJ~lJ~2:in1~LL"'lmL"'l\lLLUU Uniform (0, 1) • 

A, ~fl Yl1~1ijL~flfLL~(;l\l~1LL'w\.l\l (Location Parameter) 

A,2 ~fl Yl1~1ijL~flfLL~(;l\l"lJ'\.J1(;l (Scale Parameter) 

A,3' A,4 ~fl Yl1nijL~flfLL~(;l\ll1.Ji1\l (Shape Parameter) 
., , , 

L(;lUr11 A"A,2,A,3 LL~~ A,4 U'\.J~1lJ1~m'l11rJl"'l1n~1~1\l Ramberg LrJfln1V1'\.J(;lVl~1m1lJ 
I I II I I 

LU LL~~fil,)1lJL~\lr;i1\l 1 ~\l~1 A, LL~~ A,2 Vl1rJl"1n~1n\l Ramberg u'\.JLil'\.J~1Vl2:i~1L~~U (p) 

LVl1nU 0 LL~~fil,)1lJ LL1.J~1.J~')'\.J (0'2) LVl1nU 1 LLr;ilh~fl\ln1~~1 L~~mL~~fil,)1lJ LL1.J11.J~')'\.J~ Lil'\.J~1 
., 

L(;l 1 "'l~~fl\lLL1.J~\lr11 A, LL~~ ~ "1n~1n\lL~urifl'\.J~\lil 

A, (p, 0' 2) = A, (0,1)0' + p 

A,2(P,0'2) = A,2(0,1)/ 0' 

2.3.1 n1'l1~fl';11~mj' (Measure of Skewness) 

L(;lU~') 11.J L~'\.J L~\l~1~"'l1 nn1~LL"'l n LL"'l\l-iifllJ ~"'l~Lil'\.J~1.J~~,r\l fil~1 Vl1fl ~U n~1 L~'\.J L~\l1.J n ~ 
" 'II , ., 

~\lm" Lil'\.JL~'\.JLfl\l'l!iI(;l~lJlJ1~~Vl1flhl~lJlJ1 ~1ri1rJl L~'\.JL~\l1.Jn ~'l!U(;l~lJlJ1 mu'\.J VllJ1U~\l L~'\.J 

L~\l~ rJl1'\.J.n1mL~~rJl1'\.J"lJ,)1"lJfl\l L~'\.JL~\l2:iin~ru~LVlrJfl'\.Jn'\.J'Vl n1.J~~n1~ ~1 L~~tJ ~1,rfitJ ~1'\.J LL~~ 

ti1'\.JUUlJ iJ 1"11 LVI1 n'\.JVl1fl.,,;un'\.J~UYI ~N~"'l (;l ~\l n~1\l"lJfl\l L~'\.J L~\l ~\l~1.J~ 2.1 a • t 
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mode = medi:tll = mean 

nj~ 2.1 LL'&'l~-.3L~uLA"nJn~"l!tl~'&'l~~'l(;]~ 
" 

A. I-< ..J.... .., .l' )' I-< ... 1 ' ...... .., I-<~ • 1 I-< 'I I-< ... 
'Cl,)U"lJ'fl~~V1~~ m~tru:;L~U ~~-.3"l!U~ ~'&'l~ ~ 'l (;]~n~:;~~ n'Mru:;L'IJ ~lJ"lJ'l-.3 ~~"lJ'l-.3~U-.3 

fOi'lL'tl~tJ ,rDtJ~~'lU LL~:;ti'lutltJ~~:;iJfOi'lI'l'l-.3nu'fl'fln1tJ ~-.3~tJ~ 2.2 
~ ~ " 

(al 

Mude ---1 t t Mean 

Ml~ian 

1b') 

ltJ~ 2.2 LL'&'l~-.3L~uLA'-.3tJn~"l!tl~hJ'&'l~~'l(;]~~-.31~~'ln;r'fl~~~iJm1LL~mL~-.3LL'IJ'lJI'l'l-.31 

(a) m~LL~mL~-.3LL'IJ'lJLUo]'lti (b) m~LL~mL~-.3LL'IJ'l.JLU"lJ,)'l 

m~tj ~~,)'l~ LU ~'fl m~tj ~ L~U LA'-.3~l~~'ln m1LL~n LL~-.3"lJ'fl-.3;r'fl~fl~'liJi m~ru:;'&'l~~'l (;]~ 
'IJ 

" " ~1'flhJ L~t1tum~~n~'l~1-.3il~4't1~:;t.jjtjfiL~L~U~ (Moment) tum~tj~fOi'l~,)'l~LU L~n:;l~o] 

n 

L(xi -x)3 
~'fl L~L~U~~ 3 ~'fl'I.JfOi'lL'tl~tJ; m3 = ..:..i=::;.I ___ _ 

n 

n 
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~~ ... ~ 

LL1J1J L1Jen'1t1'V1~~ L1J~1J 

2.3.2 n1'i.rflflt;I1)1t~~ (Measure of Kurtosis) 

L~U t~,nJ n ~U~ nfOl '1 n Lt1UL~U t~~~i1 nJ ~:;<JY~ 1"11'1enU~~~~'1I?1~LL~,) U~ ~'fl~ Lt1UL~U t~~~ij .. 
I I ~ ~ 

1"1')'1~ t~~ 1?1'1~ ~,)U~ ~'1J~~l!u~ n ~')tI L~U t~~ 't~V1t~~ ~ ~fOl'1 mJn ~ nfOl:; Lt1UL~U t~~VlhJun ~'t1~ ~U 
, ~ 

LL~fOl:;i1lu~:;<JY~~~'1enU~~~~'1I?1~nl?1'1~ 1"1,)'1~t~~'1J'fl~n'1nLfOlmLfOl~'1J'fl~u~:;"1l'1mi1 3 in~ru:;~~n 

1) L~ut~~~ij~,)'1~t~~Lt1uun~ L1t1n~'l L~Ut~~"lIU~ Meso Kurtic 

2) L~ut~~~LL1JU~'11Jn~'1un~ L1tJn~'1 L~Ut~~"1lU~ Platy Kurtic 

3) L~ut~~~t~~n~'lun~ L1t1n~'1 L~Ut~~"1lU~ Lepta Kurtic 

Platy J:urtic: 

Lepto 'urtiC: 

n'1~t) ~ ~,)'1~ t~~ ~'fl n'1~t) ~ L~tJ t~~~'1fOl :;i1I"1,)'1~ t~~~'1 n'VI1'flu'fltILYltJ~ 't~ L ti~~ L~U t~~~ 
L~'1L1tJn~'1 Lt1UL~ut~~un~ u~nfOl'lnfOl:;i1in~ru:;~~~'1l?1m~:;hli1I"1,)'l~LUU~,) U~~~~Lt1UL~U 

, ~ 

(Moment) 'tUn'1~t)~fOh~,)'1~t~~ ~~i1~I?1~'tUn'1~~1U')ru~~n 
" 
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n 

~:CXi _X)4 

~~ hmJ\I~~ 4 1~'lJfOl1L'tl~U; m
4 

= ...:.::i=:..:....1 ---

n 
n 

, , L(xi _X)2 
m

2 
~~ L~L~\I~Vl2 1~'lJfOl1L'tl~U; m

2 
= ....:...i=..:....I __ _ 

n 

ChfOl1m1~L(;)-.11h~~1ru 3 LL~~-.1~1L~\lL~-.1~iJl"lrn~L(;)-.1LU\ltln~ LL1MhfOl1m1~L(;)-.1 

L~utl1~~1n.lU~Un~1 3 LL~ ~-.1~1 L~\lL~-.1 LL'IJ\l11'IJn~1tln ~ LL~dh fOl1 WJ1~L(;)-.1 L~Utl1~~1 ru 

~1nn~1 3 LL~~-.1~1L~\lL~-.1L(;)-.1~1nn~1tln~ 

2.4.1 n1'lutJfI.:ILL\J'l.Jlh~.:I"1I'eHI Box-Cox (Box-Cox power transformation) 

, --,,,1,:;t:O 

{

Y< -1 

Y = A 
logy ,A = 0 

2.4.2 n1'lutJfI.:IL(;l!J1.1I'fi Dual power transformation 

L\lUI"l.fI!. 2006 Zhenlin Yang L~L~\I~~fimnLtl~-.1-if~~~ ~C~un~1 Dual power 

transformation ~-.1'"l~LLtl~-.1-if~~~L~uH'L~'lJUnri1~-.1L"J!\lL~U'ln'IJ Box LL~~ COX LL[;]'"l~[;]1-.1n\l 

(;1N~fi Dual power transformation '"l~Ln~'"l1nYl'-.1n-n\lL~"1IUnri1~-.1 2 Yl'-.1n-n\l ~~ L~'lJUnri1~-.1~ 
LU\I'IJ'ln LL~~L~"1IUnri1~-.1~LU\I~'IJ L~~'lJmU'lJ~'lJL'lJ(;1LtlL~(;1Nn'IJL~L~\I (domain) 'lJ~-.1mm'"ln 

'" , '" 
LL'"l~LL'IJ'lJtln ~ ~~~\lm 1LLtl~~-if~~~ L!PlUti L~'lJU n ri1i~VlQntlf'IJtlt-.1 t '\.uj'"l~ijltl LL'IJ'IJ ~-.1i'l 

{ 

J -J Y -y 
y'= 2,,1, 

logy 

,,,1,:;t:O 

,,,1,=0 
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I ~ 

L 'lJn'WVl (;)~'tl'U~'l~'tll-Jfl ~'tl'U~'IJ'tl.:l~,,:;,J'll-J'lL-n 'lJn'l~'l Lrol~'l:;"hr'IJl-J'l"'l nn'lnL" n LL"~ 
" 

LL'U'Ut.ln ~vi1'tl hI ~'ll-J'l~(l ~~'J,,~'tl'U1~Vlfl'ltJ'lfi L'll'IJ 'lfi"lJ'tl~ LL'tl'IJL(;)'tlfi'IJn'U (;)'lffi.:l (Anderson

Daring Method) 'lfi"lJ'tl~~roln'ULL"llt.lm:~ (Wilk-Shapiro Method) i)fi"lJ'tl~LrolflLl-JLnfl'tl~n'U~LiJtJf 

'IJ'tl~ (Komogorov-Smirnov Method) 'lfi'Vl(;)~'tl'U~'ltt.l~il'Vl~1roln'li~fl'tl.:l (Chi-Square 
., ~ 

Goodness-of-fit Test) LU'IJ~'IJ 1 'lJn'l~~n'ft'l rolf~ilWl4'tJ":;L~'tln H'1fi"lJ'tl~';) rol n'ULL"llt.ltlL~ (Wi Ik-
" 

I I ~ 

LVI~c.JflVl~'l~'kI~nt.l~:;n'l~VI\l~~'tl'lfim~(;)~'tl'UilJ.:l~'ll-J'l~(lLf1.~n'U~'J'tlth~"lJ'IJ'l(;)L~n (ab < 30) 

~~ LVll-J'l:;~'lVlf'U;r'tl~fl"lJ'tl~LLc.J'lJLL'U'U'Vl (;)fl'tl~ L(;)tJi:j~l-Jl-J ~ S'l'IJL 'lJn'l~'Vl (;)~'tl'U ~~i1 
g., .... ..I Q 

Ho : "lJ'tl~fll-Jn'l~LL"mL"~LL'U'Uun~ 

HI : ;r'tl~fliln'lnL"mL"~LL'U'Uhi1~t.ln~ 

n 

k LL'Vl'IJ r.i'l'IJ'J'lJL~l-J~L~n~~(;)~l-J'lnn~'lVl1'tlLVhn'U ~ 
I .J.J iI..r I.J I 

a i LL'Vl'IJ rol'l rol~'Vl'Vl ~ n M'l~"lJ'IJ"'l n rol'l L'tlfltJ rol'J'll-J LLt.l~t.l~'J'IJ LLfl:; rol'J'll-J LLt.l ~t.l~'J'IJ~'Jl-J 

"lJ'tl~~'J~~~~'l~'U"lJ'tl~~'J'tlth~"lJ'IJ'l(;) n "'lnt.l~:;"ll'lm Vl1'tl~'JLLt.l~~l-J~i:j • 

I I 
I "'* I Gil GI ... 

X(i) LL'Vl'IJ rol'l ordered sample (X(I) rol'tl m'VlLfln'Vl~(;)) 

I I 

"'ln~'ll'l~"lJ'tl~ Pearson and Hartley (1972) ~"lJ'IJ'l(;) n LLfl:;~:;~'U,rtJ~'l~'kIVl~'tl~n'l~ 



""" 'l..l'VI'VI 3 

J"o 1.1 I I 

m:i''14'tJ rl1.:JULih.ln1:i''14'tJ L;.:J m:i'Vl ~~'el.:J LYl'el ~ n~1 m:i'LLm 'lJU '1JVl1.;r'el~~ 1'1'el'IJ~'t.I'el.:JV1 iJ 

mm~ n LL~~ LL'IJ'IJ'bhJ n ~1 't.ILLe.J't.ILL'IJ'IJ m:i'Vl ~~'el.:J~lJ 1 't.I'IJ~'el n~lJ\lnl.l1,xiJ m :i'LL ~ n LL~.:J ~ L .;r1~ n 1:i' 

" LL~mL~~LL'IJ'lJUn~ L~tJ~~1:i'C1.!1IULL'IJ'lJm:i'LLu~~-if'el~~"ti~VllJ~ 2IULL'IJ'IJ ~'el IULL'IJ'lJm:i'LLU~N 

LL'IJ'lJn1i.:J'lJ'el.:J Box-Cox LL~~m:i'LLU~.:JL~tJ1-D'1fi Dual power transformation ~.:JLLe.J't.Im:i' 
" " ~1Ltl't.lm:i'i)4'u LL~~i't.lI'1'el't.l1't.1m:i'~1Ltl't.lm:i''14'tJ ~~U1L~'t.I'elL~tJ~~L~U~~.:J1'I'el1ui'l 

... ... , 
~1V11'IJ m :i''14'u rl 1.:Ju1~ n1V1't.1~ ~ m't.lm :i'ruI'l1.:J 1 V1~ ~1-n 't.Im:i'~ n~1 m nLm 'lJU '1JVl1 

, " 
.;r'ellJ~ 1'1'el'IJ~'t.I'el.:JV1iJ n1 nL~ n LL ~~ LL'IJ'IJ hhJn ~1 't.ILLe.J't.ILLU'lJn 1:i'Vl ~~'el~~lJ 1 't.IU~'el n ~lJ'IJ:i'ru ~~U 

'IJ • 'IJ 

" 
3.1.2 n1V1't.1~lULL'IJ'lJn1nLU~~.;r'el~~~~i'l 

3.1 .2 .1 n1:i'LLU~.:JLL'IJ'lJn1i.:J'lJ'el.:J Box LL~::: COX (Box-Cox power transformation) 

3 .1.2 .2 m:i'LLU~~L~u1frjfi Dual power transformation 
, " 

3.1 .3 in~ru:::.;r'ellJ~V1~mt1 ~~1:i'ru1~1nn1nL~mL~.:JLL'IJ'lJLL~lJ~1'lJ'el~l'1nL~tJn1V1't.1~ 

3.1.4 

3.1 .5 

3 .1.6 

3.1 .7 

'IJ 'IJ 

" :i':::~'IJrl'J1lJ LU LL~:::rl'J1lJ L{;).:J ~.:JU 

" 
rl'J1 lJL{;) .:J iJro) 1 ~.:JLLI'I1 . 0 ~~ 8 .0 

'" iJro)1~~LLI'I-0.3 ~.:J -1.8 

o A4C!iI • .., _. 

~1't.1'J't.I'JfiVl~~'el~ LVl1n'IJ 3, 5 LL~~ 7 'JfiVl~~'el~ 

n1V1't.1~~1't.1'J't.I'IJ~'eln1't.1LLI'I~~'1fiVl~~'el~1,xiJ~1't.1'J't.IL'Vhri't.l ~'el 3 , 5 LL~~ 7 'IJ~'eln 

n1V1't.1~1,x.;r'el~~iJro)1ilJU:i':::~Vlt'rl'J1lJLLU:i'er't.l L'Vhri'IJ 20% 40% LL~::: 60% 

n1V1't.1~1,xro)1L'U~tJ'lJ'el~U:i'~"Jl1m L'Vhri'IJ 50 L'Vhri't.lVlnn~lJ ~.:Jvh1m~ro)1~'J't.I • • 
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3.1.8 1. 'I..lnt1~~'l\l~'Vlfi~~"1I'el\l':Jfint1'Vl ~~'el\l LL~::;~'Vlfi~~"1I'el\lu~'eln'"l::;n'ltJI'l..l~ 1.~f1IIYnJ 

LL(;ln (;h\l1::;tJI~'l\l:S'Vlfi~~'el~1::;tJI~'l\l (7,9] 

3.1.9 n'ltJI'l..l~1::;~UWtJ~'l~C1J"1I'el\lnt1'Vl~~tlU (a) L'Vi'lrlU 0.05 

3.1 .1 a nt1'Vlc;}~'tlUf1I~'l~LL'"lmL'"l\l"1l'el\l-if'tl~~ 1.frjfi"1l'el\l~f1ILL~::;LL'l!tlilL1 
... ... 

3.1.11 nt1~'l~tl\l-if'el~~'"l::;m::;~'l-n'l 1 rl'l..l 200 f1I~\I 1.'I..lLL(;]~::;~tl'l'l..ln'l1ru"1ltl\ln'l1 

'Vlc;}~'tl\l 

... ... ... 
'li'l..l(;l'el'l..l1.'I..lnt1~'lLil'l..lnt1':J~tJ LLiJ\I'tltlmU'l..l 8 'li'l..l(;l'el'l..l ~\lil 

3. 2.1 ~~'l\l~'Vlfi~~"1I'tl\l':Jfint1'Vl ~~'el\l LL~::;~'Vlfi~~"1I'tl\lU~tl n 1. ~LL(;l n (;]'l\l rl'l..l 

3. 2.2 ~~'l\lIi1'l L~~tJ"1I'el\l-if'el~~ (;l'elU~'I..l'el\l (;l'l~ LL~'I..lLLUUnt1'Vl ~~'tl\l~~1. 'I..lU~'tln~~\11ru 

f1I~'l~ LULL~::;f1I~'l~L~\I (;l'l~~ri'ltJI'l..l~ 1. 'I..lLL~'I..lnt1~'l Lil'l..lnt1':J~tJ 

3.2.4 (;l1~'"l~'tlUntnL'"lnLL'"l\ltln~"1I'el\l-if'el~~~1~'"l'lnnt1~'l~'tl\l 
'" 

3 .2.5 U'l-if'el~~~iJntnL'"lnLL'"l\lLLuu12Jtln~~'l~'lntnLtl~\I-if'tl~~~~tJltlLLUUn'lnLtl~\I 
~ri'ltJI'l..l~ 1m 'I..lLL~'I..l~'l LU'I..lnt1':J4'tJ 

3.2 .6 (;l1~'"l~'tlUnt1LL'"lnLL'"l\lLLuutln~"1I'el\l-if'el~~~~'lntnLtl~\lLL~~ 
" 

3.2. 7 ~'"l'l1ru'l~'eltJ~::;"1I'el\l m'l~~'l L1'"l1. 'I..lntnLniJ C1JtJI'l-if'el~~~il nt1LL'"l n LL'"l\l LLuu12J 

tln ~1. ~iln'l nL'"l n LL'"l\l dj'l..lLLuutln~ 

3.2.8 ~ttl~~ntnLtl~\I-if'el~~ 

... ... 
nt1~'l~'tl\l-if'el~~ 1. 'I..lnt1':J4'tJ f1I~\lil'"l::;m::;.yh L~tJ1.ojf L'Vllilillil~'tl'l..l~Iil'lfL~ ~'ltJhJnLm~ R 

I ..." 

~\lil1'ltJ~::;L ~tJ ~"1I'el\l LL(;]~::;i'l..l(;l'tl'l..lLtJ'I..l~\lil 

... 
~h\l1i11 E(Ylj) (;l1~~~LLUU~\lil 

Yij = Jl + 'i + Pj + Gij 

ECYij ) = Jl + ' i + Pj 
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, ., 
dJ'W ;S'VlfiV'j~'1J'el-:l'lJ~'elnVin1~'W"'~'W~1 

~~n15'n1m"'lmLr,NLL~~~1'1J'el\l~nf (Tukey's Lambda Distribution) ~-:I Ramberg et al. (1979) 

1~L~'W'el';)fin15'~~1-:1~'d LL1.J5'~~~~'W'eltJn'lJm1l-J L1J (Skewness) LL~~rl'd1l-J'L!Ji-:l (Kurtosis) L~'el Lon' 
• OJ ., 

t 'Wn15'~1~'el-:l;r'el~~ 'L"'t1 ~'d LLiJ5'~~,r'W(1 nn1~'W"''''l1n f011V'j15'1ij L1J1'elf 4 f011 ~-:I~~ n15' .. ." 

(3.1) 

p ~'el ~'dL~'1J~~~iJn15'LL"'lmL"'l-:lLL'lJ'lJ Uniform (0. 1) • 
A, ~tl V'j15'1ijL1J1'elfLL~"'-:I~1LL~kl-:l (Location Parameter) 

~ fl)'el V'j15'1ijL1J1tlfLL~"'-:I'1J'W1'" (Scale Parameter) 

~, A4 fl)'el V'j15'1ijL1J1tlfLL~"'-:lliJ11-:1 (Shape Parameter) 

" , , 
'L"'t1f011 ~, A2 , ~ LL~~ A4 ,r'W~1l-J15'Cl~11~"'l1n1J115'1-:1 Ramberg Li:Jtlri1~'W"'V1f011rl'd1l-J 

I I "I I 

L1J LL~~rl'd1l-J'L!Ji-:lr;i1\11 ~-:lf011 A, LL~~ ~ Vi1~"'l1n1J115'1-:1 Ramberg ,r'WLU'Wf011V1iJf011L'il~t1 (JL) 

L'Yl1n'lJ 0 LL~~rl'd1l-JLLiJ5'iJ5''d'W (0- 2
) L'Yl1n'lJ 1 LLr;ich~'el-:ln15'f011 L'il~mL~~m1~LLiJ5'iJ5''d'W~ LU'Wf011 

" t", 1 "'l~~tl-:lLLiJ~-:lf011 A, LL~~ ~ "'l1n1J1'15"NL~mi'el'W ~-:ltl 

A, (JL,0-2) = ~ (0,1)0- + (JL) 

A2 (JL, 0- 2
) = A2 (0,1) / 0-

, " " 
~\I n15'~11-:1;rtll-J ~ 1J1'el'lJ~'W'el-:l ~1~15'Cl ~ 5'iJ Lu'Wi'W1J1tl'W 1~ ~-:ltl 

OJ • 

- f011 rl'd1l-J LLiJ 5'iJ5''d'W 

- rl'd1~'L!Ji\l 

(3.2) 

(3.3) 
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2. 'fl'l'Wr"h A" A2, ~ LL~:; A4 "'l'lnlJl'lJ''l..'l Ramberg lJI'll-Jf'I'J'll-JLtlLL~:;m'll-J'Lc;l..'l~rl'l~'WC'l 
I I II '" 

3. mJ~..'I~'l A, LL~:; A2 ml-J~l-Jn'lJ'Vl 3.2 LL~:; 3.3 L~'fl..'l"'l'lnn'l~~'l~'fl..'l1'\Jf'lf..'lij 

rl'l~'WC'lt~~'lLll~t1'i1'fl..'l.;r'fl~~ lJI'fltJ~'\J'fl..'l LvhntJ JL + 'j + Pj LL~:;f'I'J'll-JLLtJnh'J'\JLvhntJ a 2 

4. ~~'l..'l~'JL~'iI~l-J P 1~iJ~'l'fl~J':;~~'l..'l 0 ~..'I 1 

5. tJ'l~'l A"A2, ~,A4 LL~:; P ~HfLL'Vl'\J1'W~l-Jn'l~~ 3.1 "'l:;L~~'l Y ~..'ILtJ'W~'l.;r'fl~~ 
"';s" 

lJI'll-J'VllJl'fl..'l n'lJ' 

6. lJIJ''J'''l~'fltJ ~'l f'I'J'll-J Ltl LL~:;f'I'J'll-J 'Lc;l..'l"1l'fl..'l ~'l Y 1 ~lJIN lJI'll-J~ rl'lVl'WC'l 

~ ~ , 
n'l~~4't1 f'lf..'l~~'fl..'l n'lJ'LLm "1loif'fll-J~ lJI'fltJ~'W'fl..'lVljj n'lJ'LL"'l n LL"'l..'l LLtJtJhltJ n ~t ~iJ n'lnL"'l n LL"'l..'l 

" ~ , , 
~ L .;r'l~n'lJ'LL"'ln LL"'l..'l LLtJ1Jtln~ (;)..'I,r'\J.;r'fll-J~ i!-l-J ~'WVl"'l:;tJ'll-JTYhn'l1~n~'l ~'fl..'l LL tit"'l L~t1 ri'fl'W'hiJ n'l~ 
" " " 
LLIil n LLIil..'l LLtJtJhJtl n ~ri'fl'Wvh n'l1LLtJ~..'I.;r'fll-J~ ~1'fl L~'fllJl~'JIil'fl~'fltJ~'loif'fll-J~~jj n'lJ'LL"'l n LLIil..'l LL1JtJL~ 

" " , " , 
tln ~ L~'flvh n'lJ'LLtl~..'I LL~ 'J n'l~LLIil n LLIil..'l"1l'fl..'loif'fl~ ~,r'W1 LtJ'Wn'l nLlil n LLIil..'l LLtJtJtJ n ~~1'fl L~ ~..'I t '\In'lJ' 

lJIJ''JIil~'fltJ n'l ~LL"'l n LLIil..'lJ'\J"'l :;t~fin'l1'i1'fl..'l~ f'lLL~:;LL"lftJU'LJ'~~:;(;)tJ,rtl~'l1'1 '1! 0.05 (J''ltl~ :;L~t1 C'l1.~ 
n~'l'JL.n'\JtJ'Vl~ 2 LL~'J) 

, ., 
1itl1'lVitiWI\J~ 1 ~ ~~i1 

_I 0 Q../ d d ... 1 Q,I ~ 
1) tl1mu~~UUUflTn~'\.ID~ Box U~~ COX (Box-Cox power transformation) C)f~lJluUUU~~'W 

, -- , A:i=O 

{

y ,< -1 

y = A 
logy ,A = 0 

.11 '1 i1oC>d ..kd.1 ... ef 
2) tl1mu~.., ~v 'lf11i Dual power transformation CJf"'lJluUUU~"''W 

{

,< -,< y -y 
y'= 2A 

logy 

,A~O 

,A=O 
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" I" I , 

n-:j1~tl1'jl1 1 UCl~ 2 u'U'j)~~~-:j1~tCl'UtJf1fll~-:j (A) l1i'hhu~f1~l-:jti'U~~f1LtJ tVl~1,r,~tCl'U 

tJf1til~-:j~ffl:lJ1'j ()U ,jCl-:j,j'm~Cl 1 ,rijf1U U 'j)f1mHU 1111,jf1~'~:IJ1f1~ ~~ 'j)lf1f11nlflCl~nl1~ ltJf1 

til~-:j (A) 'W11')' 

~1V1fumnL~nLL'"l.:jLL'lJULti~'lI: 1"11 A ~~I~I~ClVhm~LLtJrl.:j.jf~~rll~~:::ijI"11-U~tlnrjl 1 
'" 

I I" I " 

L!11t1Vl ~fim~Vi 1 ,r'W~:::ij 1"11~~L 'W-rl'l.:j [-5,1] ~'l'W~fim~Vi 2 ~:::ij 1"11~~L 'W-rl'l.:j [-1,1] ~.:j,r'W~.:j 
o ", I ~ QQlQI I ~ J' .. II ..... ~ J' .c:aI 

mVl'U!11LVlIilI A ~~.:jVl.:j~~.:j'lfi~lillL'W~~'W~ln -5 ~'WCl.:j 1 !11'ltl~(;1nL'W~~'WVlrl::: 0.1 

1 ,JI , 

lfltJl1 1~tl1'jl1 1 U'U'j)~ij~1~~1'U'lf'N [1 ,8] ri1'U1~f1nl1 2 'j)~ijfh~~1'U'lf1-:j [-8,-1] UCl~ [1,8] 

QI ~ .t:9 0 1 iI , ~ CU::I.:i,.d. J .cSI" Q.I .d. J 4d 

fl-:j'U'U'i).:jtl1'11'Ufl '11m A 'U~-:j'U~-:j'VI.:jff~.:j11ilJmt'WlJ'U'U'j)1f1 -8 'j)'U().:j 8 fl1tJ~~'jlt'WlJ'U'U'VICl~ 0.1 

"" II I 

LL~mL~.:j1l1t1V1i.:jmnLtJrl.:j.;r~~rlLL~'l Ln~:::m:::VileEl[;j.:jLLr;1i'W(;1~'WVi 3.2.3 ~'Wnrjl~:::1~Iil~U(;11~ 
'" 

~1'W'l'W~~u~~~.:jm~ ,r'W~~ LLr;1rl:::~fiVl!11rl~.:j u~~n ~~tJ~:::~Vltlil'lI~LLtJ~er'W lil'lI~Lti LLrl:::Iil'lI~ 
... , , 

L~.:j ~:::m:::VileE1Ltl'W~I'W'l'W 200 ~~uL'WLLr;1rl:::n~~ ~.:j~:::Vilm~,ru~I'W'l'W'l!!11.;r~~rlVil~Vilm~ . . '" 
'" , 

(;1~'l~~~Um~LL~ mL~.:j L 'Wi'W(;1~'WVl 3.2. 6 LL~'ll~tI~~furjl.;r~lqjrln mnL~ n LL~.:j LLuutJn ~1l1t1V1i.:j 
... , ... 

m~LLtJrl.:j.;r~lqjrl ~'ltl~fim~r;11.:j1 ~1 n,r'W,JlI"11Vl,rul~,r'W~IV11~~tlrl:::'1J~.:j 1il'l1~~1 L1~ L 'WnJ ~ 

LUli1 'kJVll.jf~lqj rl~ij m nL ~ n LL~.:j LLUU hltJ n ~L ~ij n 1 m~ n LL~.:j Ltl'WLLUUtJ n ~ 

m~~1tJ~rl~:::~~ln~~tlrl:::~~.:jIil'lI~~IL1~L'Wmmni1'kJVll;r~lqjrl~nnJnL~nLL~.:jLLuuhl 
, ... , 

tJn ~L ~nnJnL~n LL~.:j Ltl'WLLuutJn ~VlltJil'Wi'W(;1~'WVi 3.2. 7 ~1 LmtiU LVitiu n'WL 'WLLr;1rl:::~fim~LLtJrl.:j 

.;r~~rl ~.:j~:::Vi~I~rul~1 n~~tlrl :::~~1 n~~ !11~IV1fu~fi'VI !11rl~.:j u~~n ~~tJ~:::~'VItlil'll~ LLtJ~er'W '" . 
... , 

lil'lI~Lti LLrl:::ml~L~.:j,r'W1 LLrl:::L~'W~~~ViltJil'WltJ'1J~.:j(;11n.:j 

.... " I I 

i'W(;1~'WL'Wm~~ILU'Wm~~~m1.:jVl~!11Vil~n~I'l~ILL~'l.jfl.:j~'W ~1~I~mL~!11.:jl~~.:j~tJVi 3.1 
'" 
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, , ... 
U-n::ff1lHtltHUtltJlIl911J1tJ 

l' 

.. 

l' 

" ffr1~~V\l-n91VtlfftJ V~' ,rijfl11 11 ~f1U ~~U tltl11-nll~l~V~~n 

l' 

" l' 9l11~ffVtl1l11111tJ 111111 ~~ 

l' 

No 

Yes 

Yes 

No 



No 

No 

; Yes 
... 

o 
~'Ufll'j'YI1"1\J 

19 

Yes 



" t-~rm~LUn.rmrUnu~~t-~L~Urn,~' t-~~LtU\ r 
uOilewJojSueJl J8MOd lena ~~~l4Jlt-~I1"~Lun.m'I1~H~Lu t-~~LtU\ J8MOd lena 

'" x08-xo8 t-~"'t-~L~n.m't-~I1"~Lun.m'I1~H~Lu t-~~LtU1. x08-xo8 

Ut-~(;S ~}~~LU~t;1~n~'L~~LUn.U\~JU~u~fU~ 
~ . 

%09 ;;~" %017 %02: ~~ n.~;;~ 8 nr,pt-f1" ~11'm~rtLc..~~lA.~;;~Wt~ .. 
U~~n. L ;;~" 9 '8 nlJ,t-f1" u~~n.nc..nL~ 

t-~~14JlA.~~ L ;;~" 9 '8 nlJ,t-f1" t-~~l4JlA.~~n.c..n.L~ 

ut-~,\tJ\ t-f1" t-~ ~rmn.~ rtLc..~ ~lA.~;;~l1rt~;;~" u~~n.nc..nL~ t-~~14J lA.~~n.c..n.L~rtL~ t-f1";;I!.n.~~n.~, L~ 
II I .. 11 

~t-L~L~~lt11 t-UL~t-~"'I1~n~~n~' L!b~LUL~;:I!.Un.c..~ 2: t-~~}~~LU~t;1~n.~, L!b~LUt-~ 
I II II I 

~LJr~' rm"t-I!. "UI!."~LU (;S~ tt~Jr~t:1 ~ ul1f1l, n.m, t-I!. "UI!. "~LU (;S~t-~n~n.~~ ~tt~JIoLk1.fU DJ(" , . .. 
~Lun \ I!.i' L ~rtLc..~ t-~"';;~rm~u LI!.Lru~ LI!.~~lt11 ~ rt~ Jrt-~I1'ULU ~~rm ~, n.~W'~LU 2: ~nc..~ , 

Lc.."'mn.m't-M'UI!."~LUrt~tt~rr.~m ~Ur1~ n.m't-I!.'1UI!."~LurtlA.t-~n~n.~~~tt~IT.Lk1.fUr1u" 11 ... 11 IP" __ I Vi .. ~ fD' PD' ... 1.9" . , 

~LUn. \ I!.i' L~rtLc..~ t-~"';;~~~~ULI!.Lru~LI!.~~lt11 ~tt~JIot-~I1"~Lu~~n.~!& m~W'~Lu ~ ~nc..~ 

~~n.c..~ 2: nlJw~~t-f1";:I!.~}~~LU~t;1~n.~'L!b~LU Lt-L~t-~I1"~Lua~.H~LUULI!.t-~k1.~LLt 

~ U l1n.mmr,p t-I!." U I!."~ LU ~~ ~~ U fLft\n.m, t-I!." U I!."~ LU (;S~~ tt~JrLk1.tU DJ("~ LUn. \ I!.i' L~rtLc..~ , 

t-~rr.l4J~lA.ULrtlA.;;~~~~ ~~n.n Lc..Ul4JlA.t-~r1'ULU~t;1k1.' ;;1!.14J' n.m't-~r1'ULUgc..c..~" 8 lA.lA.n.n' 
fD' ~ "'" 1"0 I ,.,., I .. " It It I .. .-_ " ,., It 
I I I I I 

~}~~LUn.U' L~~LUnt;1'm ~H 14Jnk1.L~~~tt~Jrt-~I1"~LUJr ~ ~!:S' n~l1\ u~~n.,V t-L~ U ~" ~JU~LUn.LIj~ 
I I II I 

Jtl\~LLtL~~ Lru~ LI!.~c..~" fL\ U ~~n.,V t-L~ U ~" t-~lrtLc..~;; ~,,~, rtLc..~;:ru.r;LU ~ ~fL'm~ rtLc..~ 

~lA.~;:~fLrt~ u~~n.n.c..n.L~ t-~~l4JlA.~~nc..nL~(;S ~~c..L~U Lt-L~JU~LUn.Lll~Jtl~flLLt~ufLft\n.m' 

t-1!.'WI!."~LUrtlA.~tt~rr.t-~r1"~LULlA.;:I!.t-lf, UO!leWJOjSUeJl J8MOd lena gc..lf,' ~l4Jlt-~r1"~Lu;:~" 
~~ ~ I" 0 ~ ~~~ I" 

n. I'b n. I'b 

X08-X08 t-~"'t-~L~n.m't-~I1"~Lun.m'l1~ ~~ n.m'fL~ 2: lt1rtk1.t-~~rt~Jrt-~fL"~Lun.m'fL~Lru~LI!.~ 
~ 

fllt11 ~ ufLn.m, t-I!." U I!.'ULU ~LJIo' ~t-I!." UI!."~LU(;S~ l..ru~l1rt~U ~~n.n. \rt~t-~~lt1lA.~Lun.mmt;1" 

n.\~ufLft\n.m't-I!."UI!."~LU(;S~t-~n.~n.~~~tt~JIoLk1.fUDrr.W"~LU~U~L~;;I!.Ut-~~fl}~~LU 
, ~ ~ 

1i~e,t.Lu~ra ,. ... 
17 IA.IA.I1 

fP 



I.... ......, _~ .......... tI '" t .... '" .s ~.. "'_"f '" ....... 
'lI~'U'VI 1 r.I'iI n1'i~~!In1'iL 1.J'i!l'l..l L 'VI!I'l..I~fin1'iLL 'iI.:I'lI'atl'il fI!I"'~1'i"'1~1 n'i'a!l'il~'lI'a.:l fI~1t1~1 L 'i~ .. 'U n1'iLLn1.J ru\'l1'l1'atl'il fI'a'l..l'll'U'a.:l'VItl n1'iLL~ n ... .. ... 
LL~.:ILL'l..I'l..Il~tln~ L~'a,j'atl'ilijn1'iLL~nLL~.:ILL'l..I'l..IL,j''lI~1 ... 

.. ... ~ ,q _0II:II '" .Q. 11 0 CI II '" .c:J,q ~ I CIt. 

fl1'i1.:1'V1 4.1 LL~ (;l~mnu1tJU LVltJU'lfimnL1.Jfl~~'e:l2o!fl L(;ltJVi~11ru1~1n1'e:ltJfl:::'1I'e:l~ fll'l1~~1 L1~ l'Um1LLniJqJ~1~'e:l2o!fl ~'e:lU~'W'e:l~Vl~m1LL~ n LL~~ LLUU ~~1.Jn~ 

.n1tJ~~~mnL1.Jfl~.jf'e:l~fl L~'e:l~1'W'l'W':lfiVl(;lfl'e:l'l (a) LVl'lnU 3 ~1'W'l'Uu~'e:ln (b) LVl'lnU 3 LLfl::: C.V. LVl'lnU 20% (~1~fumnL~mL~'1LLuULtf~'l1) 
OJ 

~fimnLU~\I 

Box-Cox Dual Power 

r1'l1)JLU r1'l1)Jt~\I A 1~U~:; A 1~U~:; 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

f\.) 

21



.... _ F.! ......... .1 t.- 'i'''' t.- 0 OS 'I t.-."f t.- ..i... ~ , 
(;11'11.:1" 4.2 LLM1,m1nlJ1t1ULVltlU'JfimnLlJ~..:I~'fltJ~ ~~tlVi"11ru1"1m'fltl~:;~'fl..:lfil'J12.J~1L1" ~'1.m1nLnlJru~1~'fl2.J~[;J'flU~U'fl..:lVl2.JmnL"mL"..:ILLUU ~2.J 

OJ '" OJ 

tln&i1l1t1~i..:lm1LLtl~..:I;r'fltJ~ Ld'fl~1U'Ju~fiVl~~'fl..:l (a) L'Vi1riU 3 ~1U'JUU~'fln (b) L'Vi1riU 3 LL~:; C.v. L'Vi1riU 40% (~1~fumnL"mL"..:ILLUULU~'J1) 
OJ 

'l~m~LLU~..:J 

Box-Cox Dual Power 

OJ 
~')'UJLU ~,)1~L~..:J 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

t\.) 
t\.) 

22



... .cI Q"q 9.1 c. 1.1 0 c:r 1.1 '" ..JoCIiI ~ I 

j;l1'i1~'VI 4.3 LL~ {?l'ln'WLmmJ L'VlU'IJ'lfin1~LLU~'1'11'fl~~ L{?lU~IiiII~rullii1lm'flU~:::'1I'fl'l ,",'lI~~1 L~1iiI t tln1~LLni1t1J'VII'11'fl~~ (;]'fl'IJ~tl'fl'l'Vl~ n1~LLliiln LLIiiI'I LL'IJ'IJ ~~ 

Un~.nIU'VI~'1n1~LLU~'1;r'fl~~ L~'fl~ltl'ltl~fi'Vl{?l~'fl'l (a) L'Yhn'IJ 3 ~,t.l'lt.l'IJ~'fln (b) L'Yhn'IJ 3 LL~::: C.v. L'Yhn'IJ 60% (~''V1f'IJn1~LLliilmLIiiI'ILL'IJ'lJL,j''1I'lI) 
OJ 

'3~m1LLtJf'l.:J 

Box-Cox Dual Power 

~,)Il-JLU 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

~ 
w 

23
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1 .1 ) 
0"::::"<'=1 I QI 0 d, QI f QI 

~l'Wd'WdlimHlV~t'Vllfl'IJ 3 ~l'Wd'W'IJ~Vm'Vllfl'IJ 3 U~~ C.v. t'V11fl'IJ 20% 

v~l'W')b~ (0.3,1.2] 

LL(;hd'tl~~~tJm1~LU'tl~1.'IJ·lh\l (1.2, 1.8] ~'tlU~~"1l'tl\lm1~~1L1"1.'lJmnLflUqj,,.n;J'tll;!~ 

(;l'tltJ~'IJ'tl'I~il n1 nL" n LL,,'1 LLtJ'lJ1~tJ n~" ~il LL 'IJ'J L U~ ~ ~~\l (;l1~~~~tJ 1il'J1~ L~\l~ L ~~ ~'IJ 
~1V1ftJf'11~~1 n~~~"1l'tl\l~'tlU~~"1l'tl\l1il'J1~ ~1 L1" 1. 'lJmmnu qjVl1;J'tl~~ (;l'tl'IJ~'IJ'tl'I~il m~ 

LLIil nLLIil'I LLtJtJ1~tJn ~1. 'lJLL[;j~~~~~'IJ"1l'tl\l1il'J1~ LULL~~1il'J1~ L~\l 1il~1~~1 

Ld'tl~~~tJ 1il'J1~ LU'tl!J1.'IJ"ll'J\l (0.3 , 1.2] f'i1~~1n~~ ~"1l'tl\l~'tlU~~"1l'tl\l1il'J1~~1 L11il1. 'IJ 
~ q , ., 

mmnu qjVl1;J'tll;!~ (;l'tltJ~'IJ'tl'I~il n1~LLIil n LLIil'I LLtJtJ1~tJ n ~ 1il~1~"1 nijfin1mtJ~\ll1\l 

~'tl\lijfiL vl1n'IJ 

Ld'tl~~~tJlil'J1~LU'tl~1.'IJ"ll'J\l (1.2 , 1.8] f'11~~1n~~~"1l'tl\lj'tlU~~"1l'tl\l1il'J1~~1L1"1.'IJ 
mnLnU qjVl1;J'tll;!~ (;l'tltJ~'IJ'tl'I~il mnL" n LLIil'I LL'lJtJ1~tJn ~ ,,~1~1il1 nijfim~LLtJ~\l 

LLtJtJ Box-Cox 

~~"1l'tl\l1il'J1 ~ ~ 1 L1" 1. 'lJn 1~LLnu qjVl1;J'tll;! ~ (;l'tltJ~ 'IJ'tl'I~ il n 1 nLIil n LL,,'1 LLtJtJl~tJ n ~1. 'lJYi PI'Vl1\l 

L~mn'IJ n~h'J ~'tl ~'tlU~~"1l'tl\l1il'J1~~1 L11il1. 'lJn1nLnUqjVl1;t'tll;!~ r;]'tltJ~'IJ'tl'I~il m1LLIil n LL'"l\l LLtJtJl~ 

tJn ~'"l~ilLL'IJ'J L U~ L~~~'lJr;]1~ 1il'J1~ L~'I"'l'IJ~'I'"l t'lVl~~ "'l1 mr'IJLd'tlIil'J1~ L~\l L~~~'IJ[;j'tlltJj'tlU~~"1l'tl\l 
q 

1il'J1~~1 L1'"l 1. 'lJm mnUqjVl1;J'tll;!~ (;l'tl'IJ~'IJ'tl'I~il mnL'"l n LL'"l\l LL'lJtJl~tJn ~'"l~il f'11 ~ t'l~\l Ld'tlIil'J1~ 

LU'tl~1'IJ"ll'J\l (0.6, 1.2] LL~~ (1.5,1.8] 

LL[;jLd'tl~~~tJm1~LU'tl~1'IJ"ll'J\l (0.3,0.6] LL~~ (1.2, 1.5] j'tlU~~"1l'tl\l1il'J1~~1L1'"l1.'lJn1~ 

LLnu qjVl1;t'tll;! ~ (;l'tltJ~'IJ'tl'I~ il mnL'"l n LL'"l\l LLtJtJl~tJ n ~'"l ~il LL 'IJ'J L U~~ t'l~\l (;l1~ ~~~tJ 1il'J 1~ L~\l~ 
..: J' 

L'V'l~"1l'IJ 
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~'lVl~Uf>i'l~lJ'l n~~ (;)'1I~\l1~tJ~::'1I~\l 1"l'd'llJ~'l L~"'l1 'Wmmntln IVI'l;r~lJ~ (;]~U~'W~\l~ij m~ . .~ ~ 

LL"'l n LL "'l\l LLuuhJun ~1 'WLLj;J~::~::~U'1l~\lI"l'd'llJ LU LL~ ::1"l'd'llJ 'L"'\l "'l:: 1~~'l 

1.3) 

, , , 
.ell.... "1'1 .J 1 .Gil... '" 
LlJ~~::(;)U1"l'd'llJLU~~ ~'W-1I'J\l (0.3,0.6] LL~:: (1.2, 1.5] Fl'lVllJ'lnVl~(;)'1I~\l~~tJ~::'1I~\l 

1"l'J'llJ~'l L~"'l1 'Wn 'l~LLntl 'k!VI'l;r~~~ (;]~U~'W~\l~ij m~LL "'l n LL"'l\l LLuuhlu n ~ "'l ::1~"'l'l n 

ijfim~LLU~\lLLUU Box-Cox 

Ld~~::~UFl'J'llJLU~~1'W'll'J\l (0.6, 1.2] LL~:: (1.5,1 .8] f>i'l~lJ'ln~~(;)'1I~\l1~tJ~::'1I~\l 

1"l'J'llJ~'l L~"'l1 'Wm1LLntl 'lJVI'l;r~~~ (;]~U~'W~\l~ij m~LL"'l n LL"'l\l LLuuhlu n ~ "'l::1~"'l'l n 

" ijfimmu~\l";\l~~\lijfiLYhn'W 

o ~d I QI 0 Q' Q.I • QI 

~1h11h11YiVl"'Hl~tVllflU 3 ~1h11h1U,H)fl!V11fl'U 3 UC'I::: C.v. tVllfl'U 60% 

.,; ''1 ' Q,I iJ ,c:u::Ii .. I do 1" " 
~lfl1l1'jl~V1 4.3 l'l'U11 hlUllC'l:::'j:::"'U,\Hl~fl1UJt'U l'JfllYifll'jUuC'l~~:::1Jtthl1 hllJ'\HJ~'j~W 

C'I:::'U~Hfl11lJfflt~ ~ '1 hi fll'j U~;]ty'l11~V\!C'lllV'Uffhl V~~iifln U ~flU ~~U 'U'U 111ufl~'1 hi iiffVl1~t;;tnnhl 
, ... 1! 0 d '1 "~,, .,; cI IJ) '. I ~ cI 

flC'l11f1V ';j mJC'l:::'UV~fl11lJfflt'j ~ hi fllmfluW'l11'UVlJC'lllV'Uffhl V~V1lJfll'j U ~flU ~~U 'U'U tlJufllPl ~:::lJ " .. 
1 " OJ 1 ' .,; ..: .r ..; " ' '1 ' Uhl1 hllJC'I"C'I~mm:::"'Ufl11lJ "~Vltl'llJ'UhltlJVfl11lJt'UV~ hI')j'1~ (0.3,1.2] 

LLj;J Ld~~::~U1"l'd'llJ Lu~~1 'W'll'd\l (1.2,1 .8] 1~tJ~~'1I~\l m'llJ~'l L~"'l1 'Wm~LLntl 'lJVI'l;r~~~ 
(;]~U~'W~\l~ij mm "'l n LL "'l\l LLUU hlun ~"'l~ij LL 'W'd L UlJ L ~lJ~'W(;]'llJ 1"l'J'llJ 'L~\l"'l'W~\l"'l (;)Vln\l "'l'l mr'WLd~ • 
Fl'J'llJ 'L~\l L ~lJ~'Wj;J~ 1U1~tJ ~ ~'1I~\l 1"l'J'llJ~'l L~"'l1 'Wm 1LLntl'k!VI'l;r~l,! ~ (;]~U~'W~\l ~ij m ~LL"'l n LL"'l\l 

LLuuhlun ~"'l~ij f>i'l~ (;)~\l 

~'lVl~U f>i'l~lJ'ln~~ (;)"1J~\l1~tJ~~"1J~\lI"1'd'llJ~ 'l L~"'l1 'Wmmntl 'k!VI'l;r~~~ (;]~U~'W~\l~ij m ~ 
LL"'ln LL"'l\l LLUu1~un ~1 'WLLj;J~~~~~U"1J~\l Fl'J'llJ LULL~~1"l'd'llJ 'L~\l "'l~1~~'l 

Ld~~~~um'llJ Lu~~1 'W'll'd\l (0.3,1 .2] f>i'l~lJ'l n~~ (;)"1J~\l1~tJ~~'1I~\l Fl'J'llJ~'l L~"'l1 'W 

n 'l1Ldftl 'lJVI'l;r~~~ (;]~U~'W~\l~ij m1LL"'l n LL"'l\l LLUu1~un ~ "'l~1~"'l'l nijfimmu~\l-rr~ 
QQ I CV 

~~\l'dfiLVl'lnhl 

Ld~~~~u 1"l'd'llJ Lu~~1'W'll'd\l (1.2,1 .8] f>i'l~lJ'ln~~ (;)'1I~~1~tJ~~'1I~\lI"l'J'llJ~'l L~"'l1 'W 

m~LLntl 'lJVI'l;r~~~ (;]~U~'W~~~ij m~LL"'l n LL"'l~ LLUu1~u n ~ "'l ~1~"'l'l nijfim ~LLU~~ 

LLUU Box-Cox 



611'i'HI;!4.4 LL~~Nm~LmmJLVit.Juijfin'wLLtlfl.:l;r'fl)JflL(?lt.J~fQl1~ru1'"l1n~'flt.Jfl:;~'fl.:lfil'J1)J~1L~'"l1'Wm~LLnuru"'I1;r'tl)JflIWtlU~'W'fl.:l~iJmnL'"lnLL'"l.:lLLuubJtln~ 
OJ ., 'OJ 

.n1t.J'VIi.:lm~LLtlfl.:l;r'tl~fl Ld'fl~1'W'J'Wijfi'Vl(?lfl'tl.:l (a) LYl1riu 3 ~1'W'J'Wu~'tln (b) LYl1riu 5 LLfl:; C.V. LYl1nu 20% (~1'V1fum~LL'"lmL'"l.:lLLUULU~'J1) 

1fim:i'LLU~'1 

Box-Cox Dual Power 

F)'J 1 l-mJ 1tltl~:; 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

I\J 
cr> 
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j;'I1~1.1l;l 4.5 LL~ ~~n11LmmJ LVlU'IJ';jfin1J'LL'l.J~N;;'el~fl L~U~~1J'ru1~1n1'elUfl~"1I'el~ fil'l1~~1 L~~ 1. '\..!n1J'LLniJqp.'I1;;'el~fl [;l'el'IJ~'lJ'el~~ij n1J'LL~ n LL~~ LL'IJ'lJhJ 

'l.Jn~Jl1u~i~n1nL'l.Jfl~;;'el~fl Ld'el~1'lJ'l'lJ';jfi'Vl~fl'el~ (a) Lvhn'IJ 3 ~1'lJ'l'lJ'IJ~'eln (b) Lvhn'IJ 5 LLfl~ C.V. Lvhn'IJ 40% (~1~f'IJn1J'LL~mL~~LL'IJ'lJLti'!l'l1) 

'lfin"mLtJ~\I 

Box-Cox Dual Power 

f')',mmJ f'1')1).tL~\I 1'EltJ~:; A 
0-
1'EltJ~:; A 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(l.2,l.5] 

(l.5, l.8] 

'" -..J 
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... _ F.! ......... • I 1/ 'i'''' 1/ 0 .. 'I I/."f 1/ .,J... ~ , 
6I1'i1.:1'V1 4.6 LL~ {;'I·m l:i'LlJ1t1U L VltlU'l fin11LLlJfl'l"ll'fl2-J fl ~(;'ItI'rj"'l11tlJl"'11 n1'fltl fl :::'1I'fl'l rl'll2-J ~1 L1"'1 ~ Un11LLnlJ ru'VI1'11'fl2-J fl j;]'flU~U'fl'lVl2-J n11LL "'I mL "'1'1 LLUU ~2-J 

~ ~ ~ 

Un~111t1'V1~'In1:nLUfl'l;r'fllqlfl Ld'fl41U'lu~fiVl{;'lfl'fl'l (a) L'Vi1riU 3 41U'lUU~'fln (b) L'Vi1riU 5 LLfl::: C.V. L'Vi1riU 60% (~1'V1fun1:nL"'ImL"'I'ILLUUL,j'''II'l1) 
iSfin'WLL1.Jfl'l 

Box-Cox Dual Power 

f'1 ') '1 ~.JL1j' f'1(l13.Jt~'l A 1fltlfl:; A 1fltlfl:; 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

~ 
00 
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1.4) 
o~..... I fV 0 Q' I.... I .... 

1ij1'W'l'W'lfi'Vl(;l~'fl-:lL'Vl1nU 3 1ij1'W'l'WtJ~'flm'Vl1ntJ 5 LL~:; C.v. L'Vl1ntJ 20% 

1ij1 n ~1 ~1-:1~ 4.4 ~u~11 'WLL[;]~:;~:;~tJ'lJ'fl-:l 1"1 'l 12-1 L,J VJn~fim ~LLtl ~-:lIij:;ij LL 'W'l L ~2-I'1J'fl-:l1'fltJ 

~:;'1J'fl-:l 1"1'l12-1 ~ 1 L~1ij 1 'Wn 1 ~LLnif ry ~1 ~ 'fl ~ ~ ~'fltJ ~ 'W'fl-:l~ii n 1 ~LLIij n LLIij-:l LLtJ tJ1~ tl n ~1 'W~ fiI'Vl1-:1 

L~m n'W moh'l f)'fl1'fltJ~:;'lJ'fl-:l 1"1'l12-1~1 L~1ij 1 'Wm~LLnifry~1~'fl~~ ~'fltJ~'W'fl-:l~iimnLIij n LLIij-:l LLuu1~ 

tl
... .... ~ ., cv ~ , .J ..: J''' cv ., '''I -l 

n ~1ij:;l-JLL'W'l ~'Wl-J~ (;l~-:I ~12-1~:;(;ltJ 1"1'l12-1 ~(;l-:l'Vl L~l-J'lJ'WL2-I'fl~:;(;lUI"1'l1l-J LtJ'fl~ ~'W'D'l-:l (0.3,1 .2] 

LL[;] L~'fl~:;~tJI"l'l1l-JL,J'fltll'W"lI'l-:l (1 .2, 1.8] 1'fltJ~:;'lJ'fl-:l1"1'l1l-J~1 L~1ij l'Wm~LLnifn 1~1eif'fll-J~ ~ .~ ~ 

~'fltJ~'W'fl-:l~ij m~LLIij mLIij-:l LLtJtJhltl n ~Iij:;ii LL 'W'l L ~2-I L ~2-I~'W~12-1 1"l'l12-1 L~-:lIij'W~-:l1ij (;l~;i-:l Iij 1 mr'WL~'fl • 
1"1'l12-1 L~-:I L ~l-J~'W[;]'fl1tl1'fltJ~ :;'1J'fl-:l 1"1'l12-1~1 L~1ij 1 'Wm nLfi'if ry~1~'fl~ ~ ~'fltJ~'W'fl-:l~ii m~LLIij n LLIij-:l 

LLtJtJ1~tl n~lij:;ij rh~ (;l~-:I 

~1~1tJf'h~l-J1 n~~(;l'1J'fl-:l1'fltJ~:;'1J'fl-:l 1"1'l12-1 ~1 L~1ij t 'Wm ~LLnif ry~1eif'fl~~ ~'flu~'W'fl-:l~ii m~ 
LL"'l n LL "'l-:l LLtJtJ1~tl n ~t 'WLL[;]~ :;~:;~tJ'1J'fl-:l 1"l'l1l-J L,J LL~:;1"1'l12-1 L~-:I "'l :;1~~1 

L~'fl~:;~tJ 1"1'l12-1 L,J'fl~t 'W"lI'l-:l (0.3, 1.2] f'11~2-I1n~~(;l'1J'fl-:l1'fltJ~:;'lJ'fl-:l 1"1'l12-1~1 L~1ij 1 'W 

n1 ~LLnif ry~1eif'fl~~ ~'fltJ ~'W'fl-:l~ii n1 ~LL"'l n LLIij-:l LLtJtJ1~tl n ~ "'l :;1~"'l1 ni)fin1~LLtl~-:I 

LLtJU Box-Cox 

lrlm::~1Jfl11lJ1UtJ~i'U'1f1-:1 (1.2, 1.8] fll~lJlfl~~~'lJtJ-:lfm.l'("1::'lJtJ.:Jfl11lJdl1~ ~ i 'Ufl1':i 
, " 

U~iJ\\I111'1i'tJlq!MltJ1J ff'U tJ.:JViiifll'J U ~fl!1 ~.:JU 1JU i1J'l.Jfl~ ~:: i~~lfl1~fl1':i U'I.J'("1.:Jl1.:JfftJ.:J 
QQ • ~ 

11il'Vllfl'U 

~:;'lJ'fl-:l 1"1'l1l-J~1 L~"'l t 'Wn1~LLnif ry~1~'fl~~ ~'fltJ~'U'fl-:l~ii n11LL"'l n LL"'l-:l LLtJtJ1~tl n ~1 'W~ fiI'V11-:1 

L~mn'W n~1'l f)'fl 1'fltJ~:;'1J'fl-:l 1"1'l1l-J~1 L~"'l t 'Wmmnifry~1eif'fl~~ ~'fltJ~'W'fl-:l~ii m~LLIij n LLIij-:l LLtJtJ1~ 
.-.eII '" CV I ...J ...: J' 4.... 1.1 I 

tln ~"'l:;2-I LL'W'l L 'Wl-J~ (;l~-:I ~12-1~:;(;ltJf'1'l1l-JL(;l-:l'V1 L~2-I'1J'WL2-I'fl~:;(;ltJ 1"1 'l 12-1 LtJ'fl~l 'W"lI'l-:l (0.3,1.2] 

LL[;]L~'fl~:;~tJfil'l12-1L,J'fltll'W"lI'l-:l (1 .2, 1.8] ~'fltJ~:;'1J'fl-:l1"1'l12-1~1L~lijlum~LLnifn 1~1~'fll-J~ ~ .~ ~ 

~'fltJ~U'fl~~ijmnLIij n LL"'l~ LLtJtJ1~tln ~Iij:;ij LL'W'l L ~2-I L~2-I~'Wml-J 1"1'l12-1L~~Iij'Wn-:l"'l (;l~;i-:l "'l1 mr'WL~'fl • 
fil'l12-1 L~-:I L ~l-J~'W1Jl'fl1tl1'fltJ ~ :;'1J'fl-:l fil'l1l-J~1 L~1ij 1 'WmnLnif ry~1~'fl~~ ~'fltJ~U'fl-:l ~ij m~LLIij n LLIij~ 
LLtJtJ1~tl n ~Iij:;ij f'11 ~ (;l~~ 
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~1~furh~~1n~~(;l"1l'el-!l~'eltJ~:::"1l'el-!lm1~~1L11ill'l.lmJ'LLnuClJ~1if'el~~(;1'elU~'l.l'el-!l~iJmJ' 

LL Iil n LL Iil-!l LLUU 1~tl n ~t 'l.lLL~~:::J':::~U"1l'el-!l r1,)1~ Ltl LL~ :::r1,)1~ L~-!l Iil::: 1~~1 

1.6) 

Ld'elJ':::~Ur1,)1~ Ltl'el~L'l.l"ll,)-!l (0.3,0.6] rh~~1n~~ (;l"1l'el-!l~'eltJ~:::"1l'el-!l m1~~1 L11il t'l.l 

m nLnu ClJ~1if'el~ ~ (;1'elU~'l.l'el-!l ~ iJ m nLIil n LLIil-!l LL uu1~tl n ~ Iil :::1~Iil 1 n ijfin 1 J'LLtl~-!l 

LLUU Box-Cox LL~Iil:::1~~1-!llil1n7jfimnLtl~-!lLLUU Dual Power ~1mrn 

!rlfl'.i::~11fldllJ!t1fldi'U ·]h:l (0.6, 1.8] fh~mfl~"l~'\Jfl-:lfmHl::'\Jfl-:lfldllJ'th!~~ i 'Ufll'.i 
, JI 

un'ihul1 l,j'mJl:l~fl11 ff'Ufl-:l.yjijfll'.i u ~flU ~-:lU 1111 'hhJfl~ ~::,~ ~lfl1~fll'.i utJl:l-:ln-:l fffl-:l 
.. OJ 

,c::u::t , QI 

d 1H'YIl fl 'U 

o ,CI" ...... 0 COI'lev I IV 

Iil1'l.l,)'l.l,)fi'Vl(;l~'el-!lL'Vl1nU 3 Iil1'l.l,)'l.lU~'elm'Vl1nU 5 LL~::: C.v. L'Vl1nU 60% 

Iil1n(;11J'1-!l~ 4.6 'Y'IU~1 t'l.lLL~~:::J':::~U"1l'el-!lm1~ Ltl 'VJnijfimJ'LLtl~-!llil:::iJLL'l.l,) LU~"1l'el-!l~'eltJ 

~:::"1l'el-!l r1,)1~~1 L11il 1 'l.ln1J'LLnU ClJ~1if'el~~ (;1'elU~'l.l'el-!l~iJ n1J'LLIil n LLIil-!l LLuu1~tln ~t 'l.lVi 1iI'Vl1-!l 

L~mti'l.l mh') ~'el ~'eltJ~:::"1l'el-!l r1,)1~~1 L11il 1 'l.lmmnuqJ'Vl1if'el~ ~ (;1'elU~'l.l'el-!l~iJmJ'LLIiln LLIil-!l LLuu1~ 

tln~Iil:::iJLL'l.l,) LU~~(;l~-!l(;11~J':::~Ur1,)1~L~-!l~ L~~~'l.lL~'elJ':::~Ur1,)1~ Ltl'el~t'l.l"ll,)-!l (0.6,1.2] 

, ..I... i-' '"I .J i-' 0 .. " 

LL(;1L~'elJ':::(;lUm1~LU'el~ 1.'l.l1l')-!l (0.3,0.6] LL~::: (1.2, 1.8] J''eltJ~:::''1l'el-!lr1,)1~~1LJ'Iil l.'l.lmJ' 

LLnUClJ~1if'el~~ (;1'elU~'l.l'el-!l~iJmJ'LLIil nLLIil-!l LLuu1~tln~Iil:::iJ LL'l.l,) L U~ L~~~'l.l(;11~ rl,)1~ L~-!llil'l.lC;-!l' (;l 
~~-!l Iil1n~'l.lL~'elm1~L~-!lL~~~'l.l~'el1tl~'eltJ~:::"1l'el-!lm1~~1L11ilL'l.lmmnuClJ~1if'el~~(;1'elU~'l.l'el-!l~ 
iJ mJ'LL Iil n LLIil-!l LLuu1~tl n ~Iil:::iJ ~1 ~ (;l~-!l 

~1~fu~1~~1n~~ (;l"1l'el-!l~'eltJ~:::"1l'el-!l r1,)1~~1 L11il 1 'l.lmmnu n 1~1if'el~~ (;1'elU~'l.l'el-!l~iJ mJ' . .~ .. 
LL Iil n LL Iil-!l LLuu1~tl n ~t 'l.lLL~~:::J':::~U"1l'el-!l rl,) 1~ Ltl LL~ :::rl,)1~ L~-!l Iil:::1~~ 1 

" ijfimnLtl~-!lvi-!l~'el-!lijfiLvi1ti'l.l 

Ld'elJ':::~Url,)1~Ltl'el~1'l.l"ll,)-!l (0.6,0.9] LL~::: (1.5, 1.8] ~1~~1n~~(;l"1l'el-!l1'eltJ~:::"1l'el-!l 
rl,)1~~1 L11il 1 'l.lmmnu ClJ~1if'el~~ (;1'elU~'l.l'el-!l~iJmJ'LLIil n LLIil-!l LLuu1~tln ~ Iil:::1~Iil1 n 

7jfimmtl~-!lLLUU Box-Cox LL~Iil:::~~1-!llil1nijfimmtl~-!lLLUU Dual Power ~1mrn 



j;)1~'HJ;I 4. 7 LL~ c;,.:jm~Lmtl'lJ L V1t1'lJ':jfim~LL1Jfl.:j-if'el3Jfl Lc;,tlW~1~ru1~1 n1ifltlfl:;"IJifl.:j fil'J1~~1 Lr~ 1 'lJm~LLfiu 'lJ,\,n-ififl3Jfl (;1'el'lJ~'lJ'el.:j~ij m ~LL ~ n LL~.:j LL'lJ'lJ'bJ1J n ~ 

Jl1t1~i.:jm~LL1Jfl.:j-if'el~fl Ld'el~1'lJ'J'lJ':jfiVlc;,flifl.:j (a) L'Yi'lri'lJ 3 ~1'lJ'J'lJ'lJ~'eln (b) L'Yi'lri'lJ 7 LLfl:; C.V. L'Yi'lri'lJ 20% (~1~f'lJmnL~mL~.:jLL'lJ'lJL,j'''IJ'J1) 
'II 

:')~m:i'LLUfN 

Box-Cox Dual Power 

r1'l1~LU r1'l1~L~~ " :i'fltli'l~ A 1flEJi'l~ A 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

w 
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j;l1j1~;1 4.8 LL~ ~\I mmJ1t1U L;Jtlu':jfimJ'LLU~\I;r'illJ ~ L~tI~'"l1J'tlJ1'"l1 nr'iltl~::"1J'il\l f'l'l12.J~1 L~'"l t '\Jmmnu '1!~1;r'illJ~ IWtlU~'\J'il\l~iJ n1 J'LL'"I n LL '"1\1 LLuuhJun ~ 

Intl~i\ln1nLU~\I;r'il2.J~ L~'il~1'\J'l'\J':jfi'Vl~~'il\l (a) L'Yhriu 3 ~1'\J'l'\Ju~'iln (b) L'Yhriu 7 LL~:: C.v. L'Yhriu 40% (~1~fun1J'LL'"InLL'"I\lLLUUL,j'"1J'l1) 
OJ 

1fim1LLU~'N 

Box-Cox Dual Power 

~'l,)l-mJ ~'l,)3-Jt~,:j 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

w 
~ 
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~1'i1.:J;I 4. 9 LL~ ~~ mnmtl'lJ L;jtl'lJ~fim~LLtJ~~;r'tllol~ L~tI~'"l1~ru1'"l1 n~'t1t1~:;'1I't1~ f'I'J1~~1 L1'"l 'l 'lJmmnU 'lJ,"1;r't1lol~ (;l't1'lJ~'lJ't1~~i1 n1m'"l n LL'"l~ LL'lJ'lJ hJtJ n ~ 

1l1t1,"~~m~LLtJ~~;r't1~~ L~'t1~1'lJ'J'lJ~fiVl(;1~'t1~ (a) L'Yl1tiU 3 ~1'lJ'J'lJ'lJ~'t1n (b) L'Yl1tiU 7 LL~:; C.v. L'Yl1tiU 60% (~1,"f'lJm~LL'"lmL'"l~LL'lJ'lJLif"ll'J1) 
ijfin11LLtl~-l 

Box-Cox Dual Power 

~':mmj' ~'l1~Lr;l-l A 1'El[J~:; A 1'El[J~:; 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(\,2, \.5] 

96.0 

(1.5, \.8] 

w 
w 
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1.7) 

"'l1 n 1J11~'N~ 4. 7 YitJ~1Lt.lLLIJl~~~~~tJ"lI'a 'H·1'J1~mJ VJn~fim~LLU~~"'l~iJ LL t.I'J L~~1I'a~1'a!.J 

~ ~"lI'a~ 1"l'J1~ ~ 1 L1"'lL t.ln1 ~LLnif 'lJVl1-if'a~ ~ lJ1'atJ ~ t.I'a~~ ij n 1 ~LL"'l n LL"'l~ LLtJtJhlu n ~L t.I Vi 1i1'Vl1~ 

L~m nt.l nfh'l~'a 1'a!.J~~1I'a~ 1"l'J1~~1 L1"'lL t.lmmnuruVl1-if'a~~ lJ1'atJ~t.I'a~~ij m~LL"'l mL"'l~ LLtJtJhl 
~ " 

un~"'ld:j LLt.I'J L ~~ L~~~t.l1J11~ 1"l'J1~ L~~"'lt.l~~"'l ~VI'n~ "'l1n'!t.lLd'aI"l'J1~L~~ L~~~t.lIJl'a lU1'a!.J~~lItN • 
1"l'J1~~1 L1"'lL t.lm~LLnif 'lJVl1;r'a~~ lJ1'atJ~t.I'a~~iJ mnL"'l n LLIil~ LLtJtJhJun ~"'l~il rh~ ~~~ Ld'a~~~tJ 

m1~L,j''a~Lt.I·jb~ (0.3,0.6] LL~~ (1.2,1.8] 

LLIJlLd'a~~~tJl"l'J1~L,j''a~Lt.I'lb~ (0.6, 1.2] 1'a!.J~~"lI'a~1"l'J1~~1L1"'lLt.lm~LLnif'lJVl1;]'a~~ 

1J1'atJ~t.I'a~~ijm~LLlilnLLIil~LLtJtJhJun~"'l~ijLLt.I'JL~~~~~~1J11~~~~tJm1~L~~~L~~~t.I 

~1V1ftJlih~~1 n~~ ~1I'a~1'a!.J~~'iI'a~ 1"l'J1~~1 L~"'lL t.lm~LLnif 'lJVl1;r~~~ lJ1'atJ~t.I'a~~il m ~ 
LLliln LLIil~ LLtJtJhJun ~L t.lLLIJl~~~~~tJ"lI'a~ 1"l'J1~ L,j'LL~~1"l'J1~ L~~ "'l~1~~1 

1.8) 

Ld'a~~~tJl"l'J1~L,j''a~Lt.I·lb~ (0.3,0.6] LL~~ (0.9,1 .8] Pi1~~1n~~~1I'a~1'a!.J~~'iI'a~ 

1"l'J1~~1 L1"'lL t.lmnLnif '1JVl1;r'a~ ~ lJ1'atJ~t.I'a~~ij mmlil n LL"'l~ LLtJtJhlun ~ "'l~1~1il1 n 
0-

'ij~m~LLU~~~~~'a~'ij~L'Vhnt.l 

Ld'a~~~tJ 1"l'J1~ L,j''a~L t.I·lb~ (0.6,0.9] Pi1~~1n~~~'iI'a~1'a!.J~~'iI'a~ m1~~1 L~"'lL t.I 

m ~LLnif 'lJVl1;]'a~~ lJ1'atJ ~t.I'a~~ ij m ~LL"'l n LL"'l~ LLtJtJhJu n ~ Iil ~1~"'l1 n'ijfin 1~LLU~~ 
LLtJtJ Box-Cox LLIJlIil~hJIJl1~"'l1n'ij~mnLu~~LLtJtJ Dual Power ~1mrn 

~~'iI'a~ 1"l'J 1~ ~1 L1"'lL t.ln 1 nLnif 'lJ Vl1;] 'a~ ~ lJ1'atJ~t.I~~~ ij n1 ~LL"'l n LL"'l~ LLtJtJhlu n ~t t.lVi 1i1'Vl1~ 

L~mnt.l mh'J ~'a 1'a!.J~~'iI'a~ 1"l'J1~~1 L1"'lL t.lmmnif'lJVl1-if'a~~ lJ1'atJ~t.I'a~~ijn1~LL"'l n LLIil~ LLtJtJhl 

un ~Iil~ij LLt.I'J L ~~ L~~~t.l1J11~ 1"l'J1~ Lr;)~"'lt.l~'11il ~Vln~ 1il1n,!t.lLd'a 1"l'J1~ Lr;)~ L~~~t.lIJl'a lU1'a!.J~~1I'a~ • 

1"l'J1~~1 L1"'lL t.lm~LLnif'lJVl1;]'a~~ lJ1'atJ~t.I'a~~ijmnL"'l n LL"'l~LLtJtJhJun ~"'l~il Pi1~ ~~~ Ld'a~~~tJ 
1"l'J1~L,j''a~Lt.I'lb~ (0.3,0.6] LL~~ (1 .2,1 .8] 

LLIJl Ld'a~~~tJl"l'J1~L,j''a~Lt.I'll'J'I (0.6,1 .2] ~'a!.J~~'iI'a'lm1~~1 L11ilL t.lm~LLnif'lJVl1;r'a~~ 
lJ1'atJ~t.I'a~~ij m~LLIil n LLIil'l LLtJtJlaJu n ~"'l~ij LLt.I'J L ~~ ~ ~ ~~ 1J11~~~~tJl"l'J 1~ L~~~ L ~~~t.I 
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~1'V1fuf'h~3J1n~~ tn"1l't1.:11't1tJ~::"1I't1.:1 ~,)13J~1 L~'"I L '1..!n11LLnU 'kJ'VI1;r't12ol~ ~'t1u~'I.I't1.:1~il m1 

LL'"In LL'"I.:I LLUui.~.hJn ~L 'I.ILLj;)~::1::~U"1I't1.:1 ~,)13J LULL~::~,)13JLI'l.:l '"I:;i.~~1 

Lritl1:;~U~,)13J LUtlUt'l.l"1l').:I (0.3,0. 6] f'i1~3J1 n~~ tn"1ltl.:l ~tltJ~:;"1Itl.:l ~,)13J ~ 1 L~'"I L'I.I 
'IJ • 

m1LLnu 'k!'VI1;r't12ol~ [;l't1U ~'I.Itl.:l~il m1LL'"I n LL'"I.:I LLuuhhJ n ~ '"I :;i.~'"11 n'ilfin 11LL1..l~.:I 

LLUU Box-Cox LLj;)'"I:;i.2Jj;)1.:1'"11n'ilfimnL1..l~.:ILLUU Dual Power 3J1m!n 

!rlV'I ~~1Jtl1UJ1,j'v~i 14 'lf1~ (0.6, 1.8] ~1~lJlt1~~~'Uv~!mJC'l~'Uv~tl11lJffl1 ~ ~ i 14 
, y 

tll'I Un'i1t1!Ml.,j'm.!C'l~V1Jffl4 v~.yjiit11'I u ~t1U ~ ~U1J1J '1itJt1~ ~~,~ ~lfl11it11'I utJC'l~l1~ 

'"I1nm11.:1~ 4.9 V'lU~1L\mj;)~:;1:;~U'1f't1.:1~'J13JLU "tJn'ilfimnL1..l~.:I'"I:;ilLL'I.I'JLtJ3J"1Itl.:l1tltJ 

~:;"1Itl.:l ~'J13J ~ 1 L1'"1 L'I.Im nLnu 'kJ'VI1;r't12ol~ [;l't1U~'I.I't1.:1~il n 11LL'"I n LL '"1.:1 LLUUi.2J1..l n ~t 'I.Il1 1'IY11.:1 

L~mn'l.l mh')~'t1 ~'t1tJ~:;"1I't1.:1~,)13J~1L1'"1t'l.ln1nLnU'kJ'VI1;r't12ol~~tlU~'I.I't1.:1~ilmnL'"ImL'"I.:ILLuui.2J 

t1n~'"I:;ilLL'I.I,) L tJ3J L~3J~'I.I~13J ~'J13JLI'l.:l'"l'l.l~.:I' tn'VItl.:l '"11 mr'l.lLritl ~,)13J LI'l.:l L~3J;'I.Ij;)tl i.1..l~tltJ~:;'1ftl.:l 
~,)13J~1L~'"IL'I.ImnLnU'kJ'VI1;r't12ol~[;ltlU~'I.I't1.:1~iln1nL'"InLL'"I.:ILLuui.~1..ln~'"I:;ilf'i1~tn~.:I 

~1'V1fuf'i1~3J1n~~tn"1ltl.:l1tltJ~:;"1I't1.:1 ~'J13J~1 L1'"1 L 'I.ImnLnu 'kJ'VI1;rtl2ol~ ~tlU~'I.Itl.:l~il m1 

LL'"I n LL'"I.:I LLUUi.~1..l n ~t 'I.ILLj;)~::1::~U"1ltl.:l ~'J 13J LU LL~::~'J13J LI'l.:l '"I:; i.~~1 

~'J13J~1 L~'"I L 'I.ImnLnU 'kJ'VI1-if't12ol ~ [;ltlU~'I.Itl.:l~il mnL'"I n LL'"I.:I LLuui.~1..ln ~ '"I:;i.~'"11 n 

'ilfim1LL1..l~.:ILLUU Box-Cox LLj;)'"I:;~j;)1.:1'"11n~fim1LL1..l~.:ILLUU Dual Power 3J1m!n 

Lritl1:;~Uf'l'J13J LU't1~L '1.1"11').:1 (0.9, 1.2] f'i1~3J1n~~ tn"1ltl.:l~'t1tJ~:;"1Itl.:l ~'J13J~1 L1'"1 L'I.I 
, 0-

n11LLnU 'k!'VI1-iftl2ol~ ~tlU~'I.Itl.:lViil n 1 ~LL'"I n LL'"I.:I LLUUi.~1..l n ~ '"I :;i.iA''"I1 n'ilfim~LL1..l~.:I"t1.:1 



r;t1'l1~~ 4.1 0 LL~ (;)..:1 mnmtl1J LVltl1J~fim1LLtl~N;r'fll-J~ L~tlVi'"l1~ru1'"11n~'fltl~:;'lJleN fil'l1l-J~1 L1'"11. 'Wm~LLnif nJ\n;r'fll-J~ ~'fl1J~'W'fl..:l~i1 m~LL'"I n LL'"I..:I LL1J1JL2.J 
~ ~ ~ 

tln~111t1,"~..:Im1LLtl~..:I;r'fll-J~ Ld'fl~1'W'l'W~fi'Vl~~'fl..:l (a) L'Yi1ri1J 5 ~1'W'l'W1J~'fln (b) L'Yi1ri1J 3 LL~:; C.V. L'Yi1ri1J 20% (~1,"f1Jm~LL'"ImL'"I..:ILL1J1JLU'lJ,)1) 
~ 

'lfim1LlUfl-l 

Box-Cox Dual Power 

Pl':mmJ 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

W 
0"> 
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j;l1'i1-3;1 4.11 LL~ (;).:) m~LmtiU L Vitlu'tjfimmtl~.:)''fl~~ L(;)tI~fil'wru1fil1n1'fltl~:::''fl':) 1'l'l1l-J~1 L~fil1. '\..!n1~LLnUqjVI1''fl~~ [;l'flU~'\.J'fl.:l~il mnLfiln LLfil.:l LLUUi.2J 

tln~Jl1t1,"~.:ImnLtl~.:I''fl~~ ~'fl~1'W'l'W'tjfiVl(;)~'fl':) (a) L'Yl1riU 5 ~1'W'l'WU~'fln (b) L'Yl1riU 3 LL~::: C.v. L'Yl1riU 40% (~1,"fum~LLfilmLfil':)LLUULU''l1) 

1fim1utl~N 

Box-Cox Dual Power 

1'l'l1 ~.JL1j' 1'l'l1~1",'1 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2, \.5] 

(1.5, \.8] 

W 
-..J 
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1J11'i1~;1 4.12 LL~ 111~n11LmmJ LVltlU~fin1~LLU~~;r'tl~~ LI11t1~"'11~tlJ1"'11 n~'tltl ~:;'1J'tl~ 1il'.l1~~1 L~"'11 'lJn11LLniJ 'll"'1;r'tl~~ j;J'tlU~'IJ'tl~~ii n1~LL"'1 n LL"'1~ LLUU1.lJ 

Un~1l1t1",i~n1mu~~;r'tl~~ L~'tl~1'IJ'.l'IJ~fi'VlI11~'tl~ (a) L'V)'riU 5 ~1'IJ'.l'IJU~'tln (b) L'V)'riU 3 LL~:; C.v. L'V)'riU 60% (~1",fun1~LL"'1mL"'1~LLUUL,j''1J'.l1) 
'" 

~~m~utl~-3 

Box-Cox Dual Power 

~f:mmj' ¥t:ltJ~::; 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 
99.0 

(1.5,1.8] 

w 
CD 
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'"l'1n(;1'11'1..:!~ 4.1 0 ~'IJ~'1L'WLL(;]~:;1:;~'IJ"1J'fl..:!m'1~L1J 'VJn'lfim1LLtJ~..:!'"ldhL'W')'L-W~"1J'fl..:!1'fltJ 

~ :;"1J'fl..:! ~') '1 ~~ '1 L1'"l L 'Wn'11LLnU t1!~'1.;r'fl~ ~ (;1'fl'IJ ~ 'W'fl..:! ~ i1 n '1 rLL'"l n LL'"l..:! LL'IJ'lJhl tJn ~L 'W~ PlVl'1..:! 

L~mn'W n~h') ~'fl 1'fltJ~:;"1J'fl..:! ~,)'1~~'1 L~'"l L 'Wm1LL?fu t1!~'1.;r'fllol~ (;1'fl'IJ~'W'fl..:!~ij m m'"l n LL'"l..:! LL'IJ'lJhl 

tJn ~'"l:;i1 LL'W,) 'L -W~~ (;l~":! (;1'1~1:;~'IJ ~,)'1~ 'L~..:!~ L~~~'WLd'fl1:;~'IJ~,)'1~ L1J'fl~L 'W"1l'J..:! (0.3,1 .2] 

LL(;] Ld'fl1:;~'IJ~,)'1~ L1J'fl~L 'W"ll')..:! (1.2,1 .8] 1'fltJ~:;"1J'fl..:! ~,)'1~~'1 L~'"l L'Wm1LLnUt1!~'1.;r'fl~~ 

(;1'fl'IJ~'W'fl..:!~i1m1LL'"ln LL'"l..:! LL'IJ'lJhltJn ~'"l:;i1 LL'W,) 'L -W~ L~~~'W(;1'1~ ~,)'1~ 'L~..:!'"l'W~..:!'"l (;l~~":! '"l'1 m!'WLd'fl • 
~') '1~ 'L~..:! L~~~'W(;]'fl ttJ1'fltJ ~ :;"1J'fl..:! m'1~ ~'1 L~'"l L 'Wm mnu '1I~'1.;r'fl~ ~ (;1'fl'IJ~'W'fl..:!~i1 m1LL'"l n LL'"l..:! 

LL'IJ'lJhltJn~'"l:;i1f'i'1~(;l~":! 

~'1~f'IJf'i'1~~'1n~~(;l"1J'fl..:!1'fltJ~:;"1J'fl..:!~,)'1~~'1L~'"lL'Wm1LLnU'1l~'1.;r'fl~~(;1'fl'IJ~'W'fl..:!~i1m1 
LL'"l n LL'"l..:! LL'IJ'lJhltJ n ~L 'WLL(;]~ :;1:;~'IJ"1J'fl..:! ~,)'1~ L1J LL~:;~,)'1~ 'L~..:! '"l:; t~~'1 

L 'W'VJ m:;~'IJ ~,)'1~ L1J f'i'1~~'1 n~~ (;l"1J'fl..:!1'fltJ~:;"1J'fl..:! ~,)'1~~'1 L~'"l L 'WmnLnU'1l~'1.;r'fl~~ 

(;1'fl'IJ~'W'fl..:!~i1mrLL'"lmL'"l..:!LL'IJ'lJhltJn~ '"l:;t~'"l'1n'lfimmtJ~..:!LL'IJ'IJ Box-Cox LL(;]'"l:;hl 

(;]'1..:!'"l'1n'lfim1LLtJ~..:!LL'IJ'IJ Dual Power ~'1mrn 

o oI:IIt.Q I.... 0 CI' I'" I .... 

1.11) '"l'1'W,)'W,)fiVl(;l~'fl..:!LVl'1n'IJ 5 '"l'1'W,)'W'IJ~'flmVl'1n'IJ 3 LL~:; C.V. LVl'1n'IJ 40% 

~ :;"1J'fl..:! ~,)'1 ~ ~ '1 L~'"l L 'Wn'1 nLnu '1I~'1.;r'fl~ ~ (;1'fl'IJ~'W'fl..:!~ i1 n '1 rLL'"l n LL'"l..:! LL'IJ'lJhltJ n ~L 'W~ PlVl'1..:! 

L~mn'W mh,)~'fl1'fltJ~:;"1J'fl..:!~,)'1~~'1L~'"lL'WmmnUt1!~'1.;r'fl~~(;1'fl'IJ~'W'fl..:!~ijm1LL'"lnLL'"l..:!LL1J'lJhl 
4'" !.I ... 1 .J~J'ctI .... II, 

un (;1'"l:;~ LL'W,) 'L 'W~~ (;l~":! (;1'1~r:;(;l'IJ~,)'1~'L(;l":!Vl L~~"1J'WL~'flr:;(;l'IJ~,)'1~ L'IJ'fl1JL 'W"ll')..:! (0.3,1.2] 

LL(;] Ld'flr:;~'IJ~,)'1~L1J'fl~L'W'll')..:! (1.2,1.8] 1'fltJ~:;"1J'fl..:! ~,)'1~~'1 L1'"l L'WmrLLnU'1l~'1.;r'fl~~ 

(;1'fl'IJ~'W'fl..:!~i1mm'"l n LL'"l..:! LL'IJ'lJhlun ~'"l:;i1 LL'W') 'L -W~ L~~~'W(;1'1~ ~,)'1~ 'L~..:!'"l'W~..:!'"l (;l~~":! '"l'1m!'WLd'fl • 
m'1~ 'L~..:! L ~~~'W(;]'fl ttJ1'fltJ~ :;"1J'fl..:! ~') '1 ~ ~ '1 L~'"l L 'WmrLLnu 'lJ~'1.;r'fllol~ (;1'fl'IJ~'W'fl..:!~ii m rLL'"l n LL'"l..:! 

LL'IJ'lJhltJn ~'"l:;ii f'i'1~ (;l~":! 

~'1~f'IJf'i'1~~'1 n~~ (;l"1J'fl..:!1'fltJ~:;"1J'fl..:! m'1~ ~'1 L1'"l L 'Wn '11LLnU n 1~'1.;r'fl~~ (;1'fltJ~'W'fl..:!~ii m r . .~ ~ 

LL'"l n LL'"l..:! LLtJuhltJn ~L 'WLL(;]~:;r:;~u"1J'fl..:! ~,)'1~ L1J LL~ :;~,)'1~ 'L~..:! '"l :;t~~'1 
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L~'el1:;~um1~Ltf'el~ttJ'lh~ (0.3,0.9] rh~~1n~~~'!J'el~1'eltl~:;'!J'el~m1~~1L~"'lttJ 
m1LLntf t1J"n;r'el~~ (;1'elU ~tJ'el~~ij n 1 1LL"'l n LL"'l~ LLuuhJu n ~ "'l:;1~"'l1 n':3fim mu ~~ 

LLUU Box-Cox LL(;]"'l:;hl(;]1~"'l1n':3fimmu~~LLuu Dual Power ~1mrn 

L~'el1:;~Ur1,)1~Ltf'el~ttJ'lh~ (0.9,1.2] rh~~1n~~~'!J'el~1'eltl~:;'!J'el~r1,)1~~1L~"'lttJ 
~ . 

m1LLntf t1J~1;r'el~ ~ (;1'elU ~tJ'el~~ij m 1LL"'l n LL"'l~ LLuuhlu n ~ "'l :;1~"'l1 n':3fim1LLu~~ 

LLUU Dual Power LL(;]"'l:;hJ(;]1~"'l1n':3fimnLu~~LLUU Box-Cox ~1mrn 

L~'el1:;~Ur1,)1~ Ltf'el~t tJ'lh~ (1.2,1 .8] ri1~~1n~~ ~'!J'el~1'eltl~:;'!J'el~ r1,)1~~1 L~"'l t tJ 
~ . 

, " 
m1LLntf t1J~1;r'el~ ~ (;1'elU~tJ'el~Vlij n 11LL"'l n LL"'l~ LLuuhlun ~ "'l :;1~"'l1 ni3fimmu~~.,;~ 

O.Q.Q I'" 0 cr I IV I cv 
1.12) "'l1tJ')tJ,)fi'Vl~~'el~L'Vl1nu 5 "'l1tJ')tJU~'elnL'Vl1nU 3 LL~:; C.v. L'Vl1nU 60% 

"'l1 n (;1111~~ 4.12 ViU~1 t tJLL(;]~:;1:;~U'1l'el~ r1,)1~ Ltf 'VJ n':3fim1LLU~~"'l:;ij LL tJ') L ,J~'!J'el~1'eltl 

~:;'!J'el~ r1,)1~~1 L~"'l t tJn11LLntf t1J~1;r'el~~ (;1'elU~tJ'el~~ijn11LL"'l n LL"'l~ LLuuhlun ~t tJVi fi1'Vl1~ 

L~mntJ mh')~'el 1'eltl~:;'1I'el~ r1,)1~~1L~"'l t tJmmntft1J~1;r'el~~ (;1'elU~tJ'el~~ij m1LL"'l nLL"'l~ LLuuhl 

un ~"'l:;il LLtJ') L ,J~~ ~~~ (;11~1:;~Ur1,)1~ L~~~ L~~;tJL~'el1:;~U r1,)1~ Ltf'el~t tJ'J!')~ (0.3,1.2] 
~ 

LL(;]L~'el1:;~um1~ Ltf'el~ttJ'J!')~ (1.2, 1.8] 1'eltl~:;"lJ'el~ r1,)1~~1 L~"'l t tJm1LLntft1J~1;r'el~~ 
[J1'elU~tJltN~ii m1LL"'l n LL"'l~ LLuuhlun ~"'l:;ii LL tJ,) L,J~ L ~~;tJ(;11~ r1,)1~ L~~"'ltJ~~"'l ~~il~ "'l1 n ~tJL~'el • 
r1,)1~ L~~ L ~~;tJ(;]'ellu 1'eltl~ :;"lJ'el~ m1~~1 L~"'l t tJm1LLntf t1J~1;r'el~~ [J1'elu~tJ'tN~il m1LL"'l n LL"'l~ 
LLuuhJun ~"'l:;iiri1~ ~~~ 

~1~furi1~~1n~~ ~"lJ'el~1'eltl~:;"lJ'el~ r1,)1~~1 L~"'l t tJm1LLntf t1J~1;r'el~~ (;1'elu~tJ'el~~il m1 

LL"'ln LL"'l~ LLuuhJun ~t tJLL(;]~:;1:;~U'1l'el~ m1~ LtfLL~:;r1,)1~L~~ "'l:;1~~1 

L~'el1:;~Ur1,)1~ Ltf'el~t tJ'J!')~ (0.3,1 .2] ri1~~1 n~~ ~"lJ'el~1'eltl~:;"lJ'el~ m1~~1 L~"'l t tJ 
~ q 

m1LLntf t1J~1;r'el~ ~ (;1'elu~tJ'el~~ii n 11LL"'l n LL"'l~ LLuuhlu n ~ "'l :;1~"'l1 ni3fim 1LLUfl~ 
LLUU Box-Cox LL(;]"'l:;12J[Jh~'"l1n~fimmufl~LLuu Dual Power ~1mrn 

L~'el1:;~Ur1,)1~ Ltf'el~t tJ'J!')~ (1.2,1.8] ri1~~1 n~~ ~'!J'el~ ~'eltJ~ :;"lJ'el~ r1,)1~~1 L~"'l t tJ 
~ . 



j;11'1~;1 4.13 LL~ (;l~n1ntl'hn.J L Vim.J';jfin1J'LLtJ~~;r'tl2-J~ L(;lUYi~1J'ru1~1nr'tlU~:;~'tl~ f'l,;}12-J~1 Lr~ 1 'Wn1nLtfif ru'VI1;r'tl2-J~ j;]'tlU~'W'tl~~2:l n1J'LL~ n LL~~ LLuuhJ 
~ w ~ 

tJn~1l1u'VIi~n1nLtJ~~;r'tl~~ Ld'tl~1'W';}'W';jfi'Vl(;l~'tl~ (8) Lvhriu 5 ~1'W,;}'WU~'tln (b) Lvhriu 5 LL~:; C.V. Lvhriu 20% (~1'V11Un1nL~mL~~LLUUL,j''1J,;}1) 
~fin1:i'LLU~'1 

Box-Cox Dual Power 

~'l1"JL1J ~'l1a.Jtr;l'l A, 1tltJ~~ A, 1tltJ~~ 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

.f:o. 
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j;l1'i1~;1 4.14 LL~ ~~ m1Lmtl'U LVitl'U-:jfim1LL1.J~~;r'el~~ L~tI~"'l'l1ru'l"'l'ln~'elti ~:;'1I'el~ 1"I,)'l~~'l L1"'lL 'I.Im1LLniJ qJ'VI'l;r'el~~ (;I'el'U~'I.I'el~~ij m1LL"'ln LL"'l~ LL'U'UL~ 

1.Jn~Jl'ltl'VIi~m1LL1.J~~'t1~~ Ldt14'l'l.l,)'I.I-:jfiVl~~'el~ (a) L'Yi'ln'U 5 4'l'l.l,)'I.I'U~'eln (b) L'Yi'ln'U 5 LL~:; C.V. L'Yi'ln'U 40% (~'l'VIf'Um1LL"'lmL"'l~LL'U'ULU'1l,)'l) 
OJ 

1fin11LLU~'I 

Box-Cox Dual Power 

f'lr.mmJ f'l'l1l.J1c;i'I A 1fltJ~:: A ffitJ~:: 

(0.3,0.6] 

(0.6,0.9] 

(0.9,\,2] 

(1.2, \.5] 

(1.5, \.8] 

~ 
I\) 
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...a _ F.! ......... • I ., ~ ... ., 0 .. 'I "."1" .J .... ~ 0 

~1'i1.:1V1 4.15 LL~ "'\ln11LurU'lJL'VlU'lJ'l1m1rLLu~\I'1I'el2o!~ ~"'U'W'"I1rn.!1'"11m'elU~:::'1I'el-.l1'l'l1~~1Lr'"l ~'lJn1rLLnu'Y'VI1'11'el2o!~~'el'lJ~'lJ'el-.l'Vl~n1rLL'"ImL'"I-.lLL'lJ'lJ ~~ 

Un~1l1U'VIi-.ln1nLUfl-.l;'el2o!~ L~'el41'lJ'l'lJ';jfi'Vl"'~'el\l (a) Lvhn'lJ 5 41'lJ'l'lJ'lJ~'eln (b) Lvhn'lJ 5 LLfl::: C.v. Lvhn'lJ 60% (~1'V1f'lJn1rLL'"ImL'"I-.lLL'lJ'lJLU'1l'l1) 
ijfim1uu~.:J 

Box-Cox Dual Power 

rl'l12.mJ rl(:n~L{;\.:J ;l 1t)tJ~:; ;l 1t)tJ~:; 

(0.3 ,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

~ 
w 
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1.13) ~'l'l.l'J'I.l~fi'Vl~fl'eNL'V11nU 5 ~'l'l.l'J'I.lU~'f)mV11nU 5 LLfl~ C.v. L'V11nu 20% 

fl ~'jJ 'f)..:I fOl 'J 'l a.J ~ 'l L~'"ll 'I.l n 'l J'LLn if cy 'VI 'l;r 'f)lqj fllPl 'f)U ~ 'I.l'f)..:I ~ iJ n 'l J'LL'"l n LL'"l..:l LL U U hltJ n ~1 'I.l Vi iii 'Vl 'l..:l 

L~mn'l.l mi'l'J ~'f) 1'f)Ufl~'jJ'f)..:I fOl'J'la.J~'l L~'"Il 'I.ln'lmnifCY'VI'l;r'f)lqjfllPl'f)U~'I.l'f)..:I~s:l n'lnL'"I n LL'"l..:l LLUU'b.J 

1.Jn ~'"I~s:l LL'I.l'J L oWa.J L~a.J~'I.lIPl'la.JfOl'J'la.J L~..:I'"I'I.l~..:I'"I ~'VI'n..:l '"I'lmr'l.lL~'f)fOl'J'l~ L~..:I L~a.J~'I.lj;]'f) 11.J1'f)Ufl~'jJ'f)..:I • 
fOl'J'la.J~'l L~'"ll 'I.ln'lnLnif CY'VI'l;r'f)lqjfllPl'f)U~'I.l'f)..:I~s:l n'l nL'"I n LL'"I..:I LLuuhJ1.J n ~'"I~s:ll"l'l fl ~fl..:l L~'f)1~~U 

fOl'J'la.JLU'f)~l'1.l"ll'J..:I (0.3,0.9] 

LLj;]L~'f)1~~UfOl'J'la.J LU'f)~l'1.l"ll'J..:I (0.9,1.2] 1'f)Ufl~'jJ'f)..:I fOl'J'la.J~'l L~'"Il'1.ln'lnLnifCY'VI'l;r'f)lqjfl 

lPl'f)U~'I.l'f)..:I~s:l n'l nL'"I n LL'"I..:I LLUU laJ1.J n ~'"I~s:l LL'I.l'J L oWa.J fl ~fl..:llPl'la.J 1~~U fOl'J'la.J L~..:I~ L ~~~'I.l 
LLfl~L~'f)1~~UfOl'J'la.JLU'f)~1'1.l"ll'J..:I (1.2,1.8] 1'f)Ufl~'jJ'f)..:IfOl'J'la.J~'lL~'"I1'1.ln'lnLnifCY'VI'l;r'f)lqjfl 

lPl'f)U~'I.l'f)..:I~s:l n'lm'"l n LL '"1..:1 LLuulaJ1.J n ~'"I ~s:l LL 'I.l'J L oW~ L ~a.J~'I.lIPl'la.J 1~~U fOl'J'la.J L~..:I~ L ~~~'I.l 
~'l'VIfU 1"l'l~a.J'ln~~ ~'jJ'f)..:I1'f)Ufl~'jJ'f)..:I m'la.J~'l L~'"Il 'I.ln'lnLnif CY'VI'l;r'f)lqjfllPl'f)U~'I.l'f)~~s:ln'l1 

LL'"I n LL'"I~ LLuulaJ1.Jn ~1 'I.lLLj;]fl~1~~U'jJ'f)..:I fOl'J'la.J LU LLfl ~fOl'J'la.J L~..:I '"I ~ 1~~'l 

1 'I.l'Vln1~~U fOl'J'la.J LU 1"l'l~a.J'ln~~ ~'jJ'f)..:I1'f)Ufl~'jJ'f)..:I fOl'J'la.J~'l L~'"ll 'I.ln'l1LLnif ru'VI'l;r'f)~fl 
q q ., qJ 

, ~ 

lPl'f)U~'I.l'f)..:IVls:l n'lm'"l n LL'"I..:I LLuulaJ1.J n ~ '"I~1~'"I'l n~fin'lm1.Jfl..:l";~~'f)..:I~fi L'V11 n'l.l 

0.-", I'" 0 CJ I Q,I I IV 

1.14) '"I'l'l.l'J'I.l'Jfi'Vl~fl'f)..:IL'Vl'lnU 5 '"I'l'l.l'J'I.lUfl'f)nL'Vl'lnU 5 LLfl~ C.V. L'Vl'lnU 40% 

fl~'jJ'f)..:I fOl'J'l a.J~ 'l L~'"Il 'I.ln'l nLnif CY'VI'l;r'f)lqj fllPl'f)U ~'I.l'f)~~ s:l n 'l J'LL'"I n LL'"I~ LLuulaJ1.Jn ~1 'I.lVi 1iI'Vl 'l~ 

L~mn'l.l mh'J~'f) 1'f)Ufl~'jJ'f)..:I fOl'J'la.J~'l L~'"Il 'I.ln'lmnifCY'VI'l;r'f)lqjfllPl'f)U~'I.l'f)..:I~s:ln'l1LL'"I n LL'"l~ LLuulaJ 

1.Jn ~'"I~s:lLL'I.l'J LoWa.J L~a.J~'I.lIPl'la.J fOl'J'la.J L~..:I'"I'I.l~~' ~'VI~..:I '"I'l mr'l.lL~'f)fOl'J'la.JL~~ L~a.J~'I.lj;]'f) 11.J1'f)Ufl~'jJ'f)..:I 
fOl'J'la.J~'l L~'"Il 'I.ln'lnLnif CY'VI'l;r'f)lqjfllPl'f)U~'I.l'f)..:I~s:l n'lnL'"I n LL'"I~ LLuulaJ1.Jn ~'"I~s:ll"l'lfl ~fl~ L~'f)1~~U 

fOl'J'la.JLU'f)~l'1.l"ll'J~ (0.3,0.6] LLfl~ (0.9,1.8] 

LLj;] L~'f)1~~U fOl'J'la.J LU'f)~l 'I.l"ll'J..:I (0.6,0.9] 1'f)U fl~'jJ'f)..:I m'la.J~'l L~'"Il 'I.ln'l1LLnif ry'VI'l;r'f)lqj fl 

lPl'f)U~'I.l'f)~~s:l n'l nL'"l n LL '"1..:1 LLuulaJ1.J n ~'"I ~s:l LL 'I.l'J L oWa.Jfl ~fl..:llPl'la.J1~~U fOl'J'la.J L~..:I~ L ~a.J~'I.l 
~'l'VIfU 1"l'l~~'ln~~~'jJ'f)..:I1'f)Ufl~'jJ'f)~ fOl'J'l~~'l L~'"Il 'I.ln'lnLnifn 1'VI'l;r'f)~fllPl'f)U~'I.l'f)..:I~s:ln'l1 . .~ ~ 

LL'"In LL'"I..:ILLuulaJ1.Jn ~1 'I.lLLj;]fl~1~~U'jJ'f)..:IfOl'J'l~ LULLfl~fOl'J'la.J L~~ '"I~1~~'l 
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L~'fl1~~Url'J1~ L1J'flU't'W-rl'J~ (0.3, 1.5] rh~~1n~~~-n'fl~~'flU~~'1I'fl~rl'J1~~1 L1~ 't 'W 
~ . 

, ., 
m1LLnU 'klVl1oif'fl~~ lJl'flU~'W'fl~V1il n 1nL~ n LL~~ LLuuhhJn ~ ~ ~1~~1 n~fi m1LLtI~~~~ 

__ I CV 

~'fl~'JfiLYl1n'W 

trtfl'j::~1JTl111Jt~V~t 1.J ')h~ (1.5, 1.8] fh~1J1tl~~~'\J~.:if~tH'l::'\JV.:iTl111J"ht~ \1 t 1.J tll'i 

UflUW'l11~ vmWl V1J ff1.J ~.:i~ lJtll'i U \1tlU \1.:iU 1J1J 'll11tl~ \1::'~ \11tl1nm 'i U 11 ".:iU 111J " ., 
Box-Cox U~\1:: '1l~1.:i1l1tl1ntll'iu11".:iU1J1J Dual Power 1JltlUtl 

~~'1I'fl~ rl'J 1l-J ~1 L1~ 't 'Wn11LLnU 'klVl1oif'fl2J ~ lJl'flu~'W'fl~~il n11LL~ n LL~~ LLuu1~tI n ~'t 'W~ PlY11~ 
L~mri'W nl-l1'J;)'fl ~'flU~~-n'fl~rl'J1l-J~1L1~'t'Wn1nLnU'klVl1oif'fl~~IJl'flu~'W'fl~~ilmnL~nLL~~LL1Ju'l~ 

tin ~~~ilLL'W'J LUl-J L~l-J~'W1Jl1~ rl'J1l-J L~~~'W~~'~VI~~ ~1mr'WLri'flm1l-J L~~ L ~~~'Wul'fl 'ltl~'flU~~'1I'fl~ 
rl'J1l-J~1L1~'t'Wn1nLnU'klVl1oif'fl~~IJl'fl1J~'W'fl~~iln1nL~nLL~~m.J1J1~tln~~~iljih~~~~ 

~1V1furh~l-J1n~~ ~-n'fl~~'flU~~'1I'fl~ rl'J1~~1 L1~ 't 'Wn1nLnu n I Vl1oif'fllJ~ lJl'flU~'W'fl~~ilm1 . .~ ~ 

LL~nLL~~LLuu1~tJn~'t'WLLul~~1~~U'1l'fl~rl'J1~LULL~~rl'J1l-JL~~ ~~'l~~1 

Lii'fl1~~Um1l-JL1J'flu't'W-rl'J~ (0.3,0.6] LL~~ (1 .2, 1.5] jih~l-J1n~~~'1I'fl~~'flU~~'1I'fl~ 
~ . 

rl'J1l-J~1 L1~ 't 'W m1LLnU'klVl1oif'fl~~ lJl'flU~'W'fl~~iln11LL~mL~~ LLuu'l~tJn ~ ~~Hl 
... 

~1n~fimnLtJ~~~~~'fl~~fiL'Vl1ri'W 

Lri'fl1~~Url'J1l-J L1J'fl~'t'W-rl'J'l (0.6 , 1.2] LL~~ (1 .5, 1.8] ,"h~l-J1 n~~~'1I'fl~~'flU~~'1I'fl~ 
rl'J1l-J~1 L1~ 't 'WmnLnU'klVl1.;r'fl2J~ lJl'flu~'W'fl~~ilm 1LL~ n LL~'l LLuu'l~tJn ~ ~~'l~~1 n 

":)fim1LLtJ~~LL111J Box-Cox LLul~~hJul1~~1n":)fim1LLtJ~~LLUU Dual Power l-J1mrn 



.. CII ~q II CIt. 1.1 0 " '" '" ..J.caI ., I 911'i1~" 4.16 LL~ P1'1n1nmtlU L'VltlU'lfin1nLU~N"1l'el2ol~ LP1t1Vi"'l'1~ru'1"'l'1 n~~tI~::"1l'el'l fil'l'12.J~'1 L~"'l1 'lJn1~LLm1 t1J'VI'1"11'el2ol~ j;J'elU~'lJ'el'l'Vl2.Jn1~LL"'ln LL"'l'l LLUU b2.J 

Un~Il'1t1'V1~'1n1nLU~'1;r~2.J~ Ld'el~'1'lJ'l'lJ'i)fi'Vl(;)~~'1 (a) L'vhtiu 5 ~'1'lJ'l'lJu~~n (b) L'Yi'1tiU 7 LL~:: C .V . L'Yhtiu 20% (~'1'V1fUn1~LL"'lmL"'l'lLLUUL,j'"1l'l'1) .. 
i)fim1utl~,:j 

Box-Cox Dual Power 

f'1'l1).mJ 1'I(J1~t{;],:j A 1tlU~:: A 1tlU~:; 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

.t
O) 
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a;J1'i1.1i;! 4.17 LL~ ~~m1LmtJ'lJ LVitJ'lJijfim1LLtJ~~;r'el~~ t~tJ~"11ru1"1n1'eltJfl~~'el~ r1'l1l-J~1 L1" 1 t.!mnLnu 'Y'I.n;r'f.l~~ l;],fl'lJ~t.!'f.l~~ij m1LL"n LL"~ LL'lJ'lJhJ 

tJn~Jl1tJ'VIi~mnLtJ~~;r'f.l~fl L~'el~1t.!'lt.!ijfi'Vl~~'el~ (8) Lyhn'lJ 5 ~1t.!'lt.!'lJ~'eln (b) Lyhn'lJ 7 LL~~ C.V. Lyhn'lJ 40% (~1'V1f'lJmnL"mL"~LL'lJ'lJLir~'l1) 
'fj~n1nLl.l~'1 

Box-Cox Dual Power 

Pl'J12,mJ Pl'J11J tl'i'l A ¥~tJ~:; A ¥~tJ~:; 

(0.3,0.6] 

(0.6,0.9] 

(0.9,l.2] 

(l.2, l.5] 

(l.5, l.8] 

.j:>. 
-....J 
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9l1'i1./1~ 4.18 LL~ ~'1 n'l~LmtJlJ LVitJlJ~fin'wLLtl~'1;r'tl2ol~ L"'tJ~"'I'Wru1"'11 n1'tltJ~~"1I'tl'l fl'l1~~1 L~"'I1 'lJn'lnLniJ 'k!'L.n;r'tl2ol~ (;J'tllJ~'lJ'tl'l~iin'lnL"'In LL"'I'I LLlJlJhJ 

tln~J11tJ~~'1n1nLtl~'1;r'tl2ol~ uj'tl~1'lJ'l'lJ~Yl~~'tl'l (a) LvhrilJ 5 ~1'lJ'l'lJlJ~'tln (b) LvhrilJ 7 LL~~ c.V. LvhrilJ 60% (~1~flJn1~LL"'ImL"'I'ILLlJlJL,j"1l'l1) 
1~n11UU~-l 

Box-Cox Dual Power 

" 1'1'"l1).JLU 1'1'"l1).JLr;l-l It 1fl£J~:; It 1fl£J~:; 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

.". 
:::X> 
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r.nn~1~1~~ 4.16 YlU~11t.lLLIJl~:::~:::~U"1J'fl~rl,)1~LU VJn~fim~LLU~~'"l:::2jLLt.l') Li!~"1J'fl~1'fltJ 

~:::'jJ'fl~ rl,) '1 ~~ 1 L~'"l1 t.ln1J'LLn U t1J\-l1;J'fll.J ~ ~'eJU ~t.l'fl~~ 2j n 1 J'LL'"l n LL'"l~ LLuu1~ u n ~1 t.l:;; P!'Yl'1~ 

L~m nt.l n~1,) ~'fl 1'fltJ~:::"1J'fl~ rl,)1~~'1 L~'"l1 t.lmnLnUt1J\-l1;J'fll.J~ 11l'flU~t.l'fl~~2j m~LL'"l n LL'"l~ LLuu1~ 
un ~'"l:::2j LLt.l') L i!~ L~~;t.l~1~rl,)1~ L~~'"lt.l~~'"l (;l\-lil~ '"l1 mrt.lL~'flrl,)1~ L~~ L ~~;t.lIJl'fl 'tU1'fltJ~:::'jJ'fl~ • 
rl,)1~~1 L~'"l1 t.ln 1~LLnu t1J\-l1;J'fll.J~ 11l'flU~t.l'fl~~2j m~LL'"l n LL'"l~ LLuu1~un ~'"l:::2j 1"i1~ (;l~~ L~'fl~:::~U 

rl,)1~LU'fltl1t.l,h~ (0.3,1.2] 
'IJ 

LLIJlL~'fl~:::~um1~ LU'fl~1 t.l'lh~ (1 .2, 1.8] 1'fltJ~:::"1J'fl~ rl,)1~~1 L~'"l1t.ln1~LLnUt1J\-l1;J'fll.J~ 
..I.... l' CIt." 1I':'.r .... I .J ..: .r ~'flU~t.l'fl~'Yl~ m~LL'"l n LL '"l~ LLUU ~u n ~'"l:::~ LL t.l') L t.l~ LYl~"lIt.l~1~~:::(;lUrl,)1~ L(;l~'Yl L Yl~"1Jt.l 

~1\-lfu 1"i1~~1n~~ (;l"1J'fl~1'fltJ~:::"lI'fl~ m1~~1 L~'"l1 t.lm~LLMr n l\n;J'fl~~ ~'flU~t.l'fl~~i1m~ • .~ 'IJ 

LL'"lmL'"l~LLuu't~un~1t.lLLIJl~:::~:::~U"lI'fl~rl,)1~LULL~:::rl,)1~L~~ '"l:::1~~1 

1 t.lVJ n1:::~U rl,)1~ LU 1"i1~~'1n~~ (;l"1J'fl~1'fltJ~:::"1J'fl~ rl,)1~~1 L~'"l1 t.lm~LLnif t1J\-l1;J'fll.J~ 
, ~ 

~'flU~t.l'fl~Vl2jmnL'"lnLL'"l~LLuu't~un~ '"l:::'t~'"l1n~fimmu~~V1~~'fl~~fiLl'hnt.l 

~:::"1J'fl~ rl,)1 ~~ 1 L~'"l1 t.ln 1 1LLnU t1J\-l'1 ;J'fll.J ~ ~'flU~t.l'fl~~2j n 1 1LL'"l n LL'"l~ LLuuhJu n ~1 t.lVi P!'Yl1~ 

L~m nt.l n~1,)~'fl 1'fltJ~:::"1J'fl~ rl,)1~~1 L~'"l1t.lmmnift1J\-l1;J'fll.J~ ~'flU~t.l'fl~~2j m~LL'"l n LL'"l\l LLUU't~ 

un ~'"l:::2j LLt.l') L i!~ L~~;t.l~1~ rl,)'1~ L~~'"lt.l~\l'"l (;l\-lil~ '"l1n,rt.lL~'flm1~ L~~ L~~;t.l1Jl'fl1u1'fltJ~:::"1J'fl~ • 
rl,)1~~1 L~'"l1 t.lm nLnu t1J\-l1;J'fll.J~ ~'flU~t.l'fl\l~2j n 1J'LL '"l n LL '"l~ LLuu1~un ~'"l :::i11"i1~ (;l~~ 

~1\-lfuI"i1~~1n~~ (;l"ll'fl\l1'fltJ~:::"1J'fl~ rl,)1~~1 L~'"l1 t.lmJ'LLnif t1J\-l1;J'fll.J~ ~'flU~t.l'fl~~2j m~ 
LL'"l n LL '"l~ LLUU't~U n ~1 t.lLLIJl~:::J':::~U'lJ'fl~ rl,) '1 ~ LU LL~:::rl,)1~ L~~ '"l:::1~~ 1 

L~'fl~:::~Url,)1~ LU'fl~1 t.l,h~ (0.3,0.9] 1"i1~~1n~~ (;l"1J'fl~1'fltJ~:::"1J'fl~ rl,)1~~1 L~'"l1 t.l 
n 1~LLnif t1J\-l1;J'fll.J ~ ~'flU ~t.l'fl\l~2j m ~LL'"l n LL'"l~ LLUU't~U n ~ '"l :::'t~'"l1 n~fimJ'LLu~~ 
LLUU Box-Cox LLIJl'"l:::~1Jl1~'"l1n~fimJ'LLu~~LLUU Dual Power ~1mrn 

L~'fl~:::~Url,)1~ LU'fl~1t.l'h~ (0.9, 1.8] 1"i1~~1n~~(;l"1J'fl~1'fltJ~:::"1J'fl~rl,)1~~1L~'"l1t.l 
, ., 

n1mnUt1J\-l1;J'fll.J~~'flU~t.l'fl\lYl2jmnL'"lnLL'"l~LLuuhJun~ '"l:::'t~'"l1n~fimnLu~\lVl\l 
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'"I1nIWl~1~~ 4.18 "r'/tJ~1'1.'t.ILLI1l~~~~~tJ"lJ'B~m1l-J L,J ~n~fimmtl~~'"I~;:J LL't.I'J L~l-J"lJ'B~¥'BU 

~~"lJ'B~ ~'J1l-J ~ 1 L1'"1 'I. 't.In 1 nLrlU 'lJ~1-if'Blo! ~ ~'BtJ ~'t.I'B~~iJ n 1 nL'"I n LL'"I~ LLtJtJhJtl n ~'1. 't.IVi PI'V1 1~ 

L;lu'J n't.l mh'J Pl'B ¥'BU~~"lJ'B~ ~'J1l-J~1 L1'"1 'I. 't.ImmrlU'lJ~1-if'Blo!~ lJl'BtJ~'t.I'B~~iJ mnL'"In LL'"I~ LLtJtJhJ 

tln ~'"I~iJLL 't.I'J L ~l-J L~l-J~'t.I~1l-J ~'J1l-JL~~'"I't.I~~'"I!PI~;j~ '"11 n,r't.lL~'B ~'J1l-J L~~ L ~l-J~'t.II1l'B Ltl¥'BU~~"lJ'B~ 
q 

~'J1l-J~1 L1'"1 'I. 't.Im~LLrlU 'lJ~1-if'Blo!~ ~'BtJ~'t.I'B~~iJ m~LL'"I n LL"'l~ LLtJtJhJtln ~"'l~iJ rh~ ~~~ L~'B~~~tJ 
~'J1l-JL,J'B~'I.'t.I"lh~ (0.3,1 .2] 

LLlJlL~'B~~~tJ~'J1l-JL,J'B~'I.'t.I"lh~ (1.2, 1.8] ¥'BU~~"lJ'B~~'J1l-J~1L1'"1'1.'t.Im~LLrlU'lJ~1;r'B~~ 
-I. ~ I .. Gil '" ~ J' .., I ..J ~ .r 

~'BtJ~'t.I'B~'V1l-J mm"'l n LL'"I~ LLtJtJ ~l-Jtln lJl'"l~l-J LL't.I'J L 't.Il-J L"r'/l-J"lJ't.I~1l-J~~!PItJ ~'J1l-J L~~'V1 L"r'/l-J"lJ't.I 

~1~ftJ rl'l~l-J1n~q ~"lJ'B~¥'BU~~"lJ'B~ ~'J 1 l-J~1 L1'"1 'I. 't.Immrlu 'lJ~1;r'Blo!~ lJl'BtJ~'t.I'B~~iJ m ~ 

LL'"I n LL'"I~ LLtJtJ LlJtl n ~'1. 't.ILLlJl~ ~~~~tJ"lJ'B~ ~'J1l-J L,JLL~~~'J 1l-J L~~ '"I ~ Hl~1 

L~'B~~~tJ ~'J1l-J L,J'B~'1. 't.I"rl'J~ (0.3,0.6] LL~~ (1.2, 1.5] rh~l-J1n~q !PI"lJ'B~1'BU~~"lJ'B~ 

m1l-J~1 L1"'l 'I. 't.Im~LLrlU'lJ~1-if'Blo! ~ ~'BtJ~'t.I'B~~iJ m m"'l n LL'"I~ LLtJtJLlJtl n ~ '"I~L~'"I1 n 
., 

'1fim~LLtlfl~li~~'B~'1fi L'Vl'l n't.l 

L~'B~~~tJm1l-JL,J'B~'I.'t.I"lh~ (0.6, 1.2] LL~~ (1.5, 1.8] rh~l-J1n~q~"lJ'B~1'BU~~"lJ'B~ 

~'J1l-J~1 L1'"1 'I. 't.Im nLrlU 'lJ~1;r'Blo!~ ~'BtJ~'t.I'B~~iJ mm'"l n LL'"I~ LLtJtJLlJtl n ~ '"I~L~'"I1 n 

~fim~LLtl~~LLtJtJ Box-Cox LLI1l'"l~tlJ(;]1~'"I1n'1fimmtl~~LLtJtJ Dual Power l-J1m!n 



(;11'11.:1;1 4.19 LL~ {Mn1~LmtlU LVitlU~fin1~LLtJfl.:J;r'tl2q!fl L"'t1~'"l'l~ru'l'"l'l n~'tltlfl:::'1J'fl.:J fil,)'l2-J~'l L~'"l1 '.m'l~LLni1t1J'n;r'tl2q!fl [;]'flU~'W'fl.:J~iin1~LL'"ln LL'"l.:J LLuuhJ 

tJn~ll'ltl'\.Ur.:Jn1~LLtJfl.:J;r'tl2q!fl Ld'fl~'l'W')'W~fi'VlVlfl'fl.:J (a) L'V1'ltiU 7 ~'l'W,)'Wu~'fln (b) L'V1'ltiU 3 LLfl::: C .V. L'V1'ltiU 20% (~'l~fUn'lnL'"lmL'"l.:JLLuULU'1J,)'l) 
tjfi n11 LLtI t'N 

Box-Cox Dual Power 

1'l,)1~LU 1'l,)1~L(;)-l A 1fltlt'l::: A 1fltlt'l::: 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

(J'1 

51



.... _ F.! ......... • I " 'i' ... " 0 CJ, "."1''' ...l.... ~ I 

J;l1'i1.:1'V1 4.20 LL~ (;)\1 n1nu~mJ LVlf.llJ'Jfin1~LLufl\lll'tl~fl ~(;)f.I'Vi"l1~ru1"11 n1'tlf.lfl::lI'tl\l f'l'J1~~1 L~"I ~'l.ln1~LLnu ru~111'tl~fl j;]'tllJ~tJ'tl\lVl~n1~LL"ImL"I\I LLlJlJ ~~ 
'lJ '" 'lJ 

tln~.n1f.1~~\ln1nLtlfl\l;]'tl2olfl Lrl'tl~1tJ'JtJijfiVlc;,fl'tl\l (a) LYl1nlJ 7 ~1tJ'JtJlJ~'tln (b) LYl1nlJ 3 LLfl:: C.v. LYl1nlJ 40% (~1~flJn1~LL"ImL"I\lLLlJlJLU'll'J1) 
fjfimnLufl..:l 

Box-Cox Dual Power 

1'I'J1lJLU 1'I'J1lJL~..:I A 1tlEJfI:: A, 1tlEJfl:: 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

en 
I"\) 
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"1'l1~;1 4.21 LL~ c;,\1 n1:i'LmmJ LVitJU'lfin1:i'LLtl£il\li'f)~£iI tc;,tJ~'*I1:i'ru1'*11n1'f)tJ £iI~'lI'f)\I fol'J1~£h L~'*I1 'I.ln1:i'LLriif '1l'VI1';f'f)~£iI j;J'f)U~'I.l'f)\I~ij n1:i'LL'*I n LL'*I\I LLUULl.J 

tln~111tJ'VIi\lm:i'LLtl£il\l;r'f)~£iI L~tl41'1.l'J'I.l'lfi'Vlc;,£iltl\l (a) Lyhriu 7 ~1'1.l,)'I.lU~tln (b) Lyhriu 3 LL£iI~ C .V. Lyhriu 60% (~1'V1fum:i'LL'*ImL'*I\lLLuULtJ"1I,)1) 
'1~mmtl~~ 

Box-Cox Dual Power 

Fl'l1)'JL1J Fl'l1).JL~~ A 1tltJ~:; A 1tltJ~:; 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

(J1 
w 
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o __ I IV 0 "I IV I 00' 

1.19) '"I'l'WfJ'WfJfi'VIt;l~'el~L'Vl'lnU 7 '"I'l'WfJ'Wu~'elm'Vl'lnu 3 LL~:: C.V. L'Vl'lnU 20% 

~::1J'el~ f01fJ 'l~~ 'l L~'"I1 'Wn 'lJ'LLntf 'lJ'VI'l-n'el~ ~ j;J'elU ~'W'el~~ il n 'l J'LL'"I n LL'"I~ LLuuhhJn ~'l 'W~ f'I'VI 'l~ 

L~UfJ n'W n~hfJ ~'el 1'elU~::1J'el~ f01fJ'l~~'l L~'"I1 'WmnLntfn.J'VI'l-n'el~~ j;J'elU~'W'el~~il m~LL'"I n LL'"I~ LLUUi."j 

un ~'"I::ilLL'WfJ LU~ L~~~'Wj;J'l~ f01fJ'l~L~~'"I'W~~'"It;l'VI~~ '"I'lmr'WL~'elf01fJ'l~ L~~ L ~~~'W!J1'el i.u1'elU~::1J'el~ • 
f01fJ'l~~'l L~'"I1 'Wn 'lnLntf 'lJ'VI'l-n'el~~ j;J'elU~'W'el~~il mnL'"I n LL'"I~ LLuui."jun ~'"I::ill"l'l~ t;l~~ L~'el~::~U 

f01fJ'l~ LU'el~1'W"llfJ~ (0.3,0.6] LL~:: (0.9,1.8] 

LL!J1 L~'el~::~U f01fJ'l~ LU'el~1 'W"llfJ~ (0.6,0.9] 1'elU ~::1J'el~ f01fJ'l~~'l L~'"I1 'Wm ~LLntf'lJ'VI'l-n'el~~ 
j;J'elU~'W'el~~iJm~LL'"InLL'"I~LLuui."jun~'"I::ilLL'W'lLU~~t;l~~j;J'l~~::~Uf01'l'l~L~~~L~~~'W 

~'l'VIfUI"l'l~~'l n~~t;l1J'el~1'elU~ ::1J'el~ f01'l'l~~'l L~'"I1 'Wm mntf 'lJ'VI'l-n'el~~ j;J'elU~'W'el~~iJm~ 
LL'"I mL'"I~ LLUUL"jU n ~1 'WLL!J1~ ::~::~U1J'el~ f01'l'l~ LU LL~::f01'l'l~ L~~ '"I:: i.~~'l 

L~'el~::~Uf01'l'l~ LU'eltJ1 'W"ll'l~ (0.3,0.9] I"l'l~~'ln~~ t;l1J'el~1'elU~::1J'el~ f01'l'l~~'l L~'"I 'I. 'U 
~ . 

n 'lJ'LLntf 'lJ'VI'lo}f'el~ ~ j;J'elU~'W'el~~il m ~LL'"I n LL'"I~ LLUUi."jU n ~ '"I ::i.~'"I'l n~fin 'lnLU~~ 

LLUU Box-Cox LL!J1'"1::i."j!J1'l~'"I'ln~fimmu~~LLUU Dual Power ~'lmrn 

L~'el~::~Uf01'l'l~LU'el~1'U"ll'l~ (0.9,1.8] 1"l'l~~'ln~~t;l1J'el~1'elUfl::1J'el~f01'l'l~~'lL~'"I1'U 
, " 

m ~LLntf 'lJ'VI'lo}f'el~ ~ j;J'elU~'W'el~Vl iJ m ~LL '"I n LL'"I~ LLUU i."ju n ~ '"I ::i.~'"1 'l n~fim ~LLU ~~..r~ 

o _.::::III I IV 0 c:J I cv I cv 

1.20) '"I'l'W'l'U'lfi'VIt;l~'el~L'VI'lnU 7 '"I'l'W'l'Wu~'elm'VI'lnu 3 LL~:: C.V. L'VI'lnU 40% 

~ ::1J'el~ f01'l 'l~ ~'l L~'"I1 'Un 'lJ'LLntf 'lJ'VI'l-n'el~ ~ j;J'elU~'U'el~~ il n'l J'LL'"I n LL'"I~ LLUUi."jU n ~1 'U~ f'I'VI 'l~ 

L~mn'W mh'l~'el1'elU~::1J'el~f01'l'l~~'lL~'"I1'Wmmntf'lJ'VI'l-n'el~~j;J'elU~'U'el~~ilm~LL'"InLL'"I~LLUUi."j 

un ~'"I::iJ LL'U'l LU~ L~~~'Uj;J'l~ f01'l'l~L~~'"I'W~~'"I t;l'VI~~ '"I'lmr'WL~'elf01'l'l~ L~~ L ~~~'W!J1'elLU1'elU~::1J'el~ • 
f01'l'l~~ 'l L~'"I1 'WmnLntf 'lJ'VI'l-n'el~~ j;J'elU~'W'el~~il m~LL'"I n LL'"I~ LLuui.~un ~'"I::iJ I"l'l~ t;l~~ L~'el~::~U 
f01'l'l~ LU'el~1'W"ll'l~ (0.3,0.6] LL~:: (0.9,1.8] 

LL!J1L~'el~::~Uf01'l'l~ LU'el~1 'W"ll'l~ (0.6,0.9] 1'elU~::1J'el~ f01'l'l~~'l L~'"I1'Wm~LLntf'lJ'VI'l-n'el~~ 
j;J'elU~'W'el~~ilmnL'"InLL'"I~LLuui."jun~'"I::ilLL'W'lLU~~t;l~~j;J'l~~::~Um'l~L~~~L~~~'W 
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~'l'VIftl ,"h~~'l n~~ (;1"11'fl\l1'flU~~"1I'fl\l fOl'l'l~~'l b~fil1 t.ln1nLnU n 1'VI'l;r'fl~~ [;1'fltl~t.l'fl\l~ii n11 . .~ ~ 

bL fil n LL roN LLtltl UJu n ~1 t.lLLr;l~ ~1~ ~tl"1l'fl\l fOl'l'l~ LU Lb~~fOl'l'l~ L~\I fil ~ t~~'l 

Ld'fl1~~tlfOl'l'l~ bU'fltJL wrl'l\l (0.3,0.6] bL~~ (0.9, 1.5] I"i'l~~'l n~~ (;1"11'fl\l1'flU~~"1I'fl\l 
~ . 

fOl'l'l~~'l L~filL t.l n11LLnUtlJ'VI'l;r'fl~~ [;1'fltl~t.l'fl\l~ijn'l1LLfilmLfil\lLLtltlhJun ~ fil~t~ 
., 

fil'ln~fin1mu~\ll1\1~'fl\l~fib"lhnt.l 

L~'fl1~~tlfOl'l'l~LU'fl~Lt.l-rl'l\l (0.6,0.9] LL~~ (1.5, 1.8] 1"i'l~~'ln~~(;11l'fl\l1'flU~~'iltl\l 

fOl'l'l~~'l L~filL t.ln1nbnU tlJ'VI'l;r'fl~~ [;1'fltl~t.l'fl\l~i1 n1nLfil n LLfil\l Lbtltlt~U n ~ fil~ t~fil'l n 

~fim1LLU~\lLLtl'lJ Box-Cox LLr;lfil~~r;l'l\lfil'ln~fim1LLU~\lLLtltl Dual Power ~'lm!n 

o __ I.... 0 'I" I.... I IV 

1.21) fil'lt.l'lt.l'lfi'Yl ~~'fl\l L 'Yl'lntl 7 fil'lt.l'lt.l'lJ~'flm "In ntl 3 LL~~ C. V. L'Yl'l ntl 60% 

fil'ln[;1'l1'l\l~ 4.21 ~tl~'lLt.lLLr;l~~1~~tl"1l'fl\l fOl'l'l~ LU 'VJn~fin11LLU~\lfil~ijLLt.l'l LUlJ"1I'fl\l1'flU 

~~"11 'fl\l fOl'l 'l ~ ~ 'l L~fil1 t.l n 'l1Lbn u 'kJ 'VI 'l;r 'fl ~ ~ [;1 'fl tl ~ t.l'fl\l ~ i1 n 'l1LLfil n LL fil\l bL tl tl t~u n ~L t.l ~ PI 'Yl 'l \I 

L~mnt.l mh'l ~'fl 1'flUfl~"1I'fl\l fOl'l'l~~'l L~fil1 t.ln1mnutlJ'VI'l;r'fl~~ [;1'fltl~t.l'fl\l~i1 n11LLfil n LLfil\lLLtltlhJ 

un ~fil~i1LLt.l'l L U~ L~~~t.l[;1'l~ fOl'l'l~ L~\lfilt.lC1\1fil (;1'V1~\I fil'l n~t.lLd'elfOl'l'l~L~\I L~~~t.lr;l'el tU1'flUfl~"1I'el\l • 
m'l~~'l L~fil1 t.ln1nLnU 'kJ'VI'l;r'el~~ [;1tltl~t.ltl\l~i1 n1 1LLfil n LLfil\l LLtltlt~U n ~fil~i1I"i'l~ (;1~\I Ld'el1~~tl 

fOl'l'l~LU'fl~1t.l-rl'l\l (0.3,0.6] LL~~ (0.9,1.8] 

LLr;lLd'el1~~'lJm'llJ LU'el~L t.l-rl'l\l (0.6,0. 9] 1'elU~ ~"1I'el\l m 'l~~ 'l L~'iiiL t.ln1 1LLnu 'kJ'VI'l;;tl~~ 
[;1'fltl~t.l'fl\l~i1 n11LL 'iii n LL'iii\l LLtltlt~U n ~fil~i1 LL t.l'l L U~ ~ (;1fl\l [;1'l~1~~tl fOl'l'l~ L~\I~ L ~~~t.l 

~'l'VIftll"i'l~lJ'ln~~ ~'il'el\l1'elU~~"1I'fl\l fOl'l'l~~'l L1'iiiL t.ln11LLnU tlJ'VI'l;r'fl~~ [;1'eltl~t.l'fl\l~i1 n11 

LL'iii n LL 'iii \I LLtltlt~un ~L t.lLL!Jl~ ~1~~tl"1l'fl\l fOl'l'l~ LU bb~ ~fOl'l'l~ L~\I 'iii ~t~~'l 

bd'el1~~tlfOl'l'llJLU'el~Lt.l-rl'l\l (0.3,0.9] LLfl~ (1.2, 1.5] 1"i'l~~'ln~~(;1"11'el\l1'elU~~"1I'el\l 
m'llJ~'l L~'iiiL t.ln11LLnU 'kJ'VI'l;r'fl~~ [;1'eltl~t.l'fl\l~i1 n11LL'iii n LL'iii\l bLtltlt~U n ~ 'iii~t~fil'l n 

~fimmU~\lLbtltl Box-Cox LLr;l'iii~~r;l'l\lfil'ln1fim1bLU~\lbbtltl Dual Power lJ'lm!n 

Ld'el1~~'lJfOl'l'l~bU'fltJLt.l-rl'l\l (0.9, 1.2] LL~~ (1.5, 1.8] 1"i'l~lJ'ln~~(;1"11'fl\l1'flU~~"1I'fl\l 
~ . 

fOl'l'llJ~'l L~'iiiL t.ln11bLnU tlJ'VI'l;r'el~~ [;1'eltl~t.l'el\l~i1n11LL'iii n LL'iii\l LbtltlhJu n ~ 'iii~ttli''iii'l n 
... 

~fin 'l1LLUfl\l";\I~'fl\l~fib vi 'l nt.l 



~1'i1.lJ;I 4.22 LL~ (;)~n11LmtltJ LVltltJ':5fin1~LLU~~;r'tl~~ L(;)tI~"'l1~ru1"'l1n~'tltl~~~'tl~ ,",'J1~~1 L~"'l1 'lJn1~LLti'tf 'lJ'Vn;r'tl~~ [;l'tltJ~'lJ'tl~~i1n1~LL"'ln LL"'l\l LLtJtJhl 

Un~1l1t1'V1i\ln1~LLU~\I;r'tl~~ Ld'tl~1'lJ'l'lJ':5fiVl(;)~'tl~ (a) L'Vl1ntJ 7 ~1'lJ'l'lJtJ~'tln (b) L'Vl1ntJ 5 LL~:; C.v. L'Vl1ntJ 20% (~1'V1ftJn1~LL"'lmL"'l\lLLtJtJLif"ll'l1) 
1~m1LLU~'1 

Box-Cox Dual Power 

~'Jll-JLir ~'Jll-Jtl1i'l A 1flf.J~::: A 1flf.J~::: 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

::J1 
:J) 
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j;')1'i1~~ 4.23 LL~ ~'1 n11LmtJU LVltJu~fin11LLtl~'1;r'fl~~ L"'tJ~"'l11ru1"'l1 n1'fltJ~:::"1I'fl'l f'l'l12J~1 L~"'l 'I. Un11LLnif qJ'VI1;r'fl~~ [;l'flU~U'fl'l~iJ n11LL"'ln LL"'l'l LLuuhJ 

tln~1l1tJ~~'1n11LLtl~'1;r'fl~~ L~'tl~1U'lU~fiVl~~'tl'l (3) Lvhriu 7 ~1U'lUU~'tln (b) Lvhriu 5 LL~::: C.v. LVi1riU 40% (~1~fun11LL"'lmL"'l'lLLUULU"1l'l1) 
ilfim1LLu'n..:J 

Box-Cox Dual Power 

0-
f'1'l1).JLU f'1'l1).JL~'l A, ~tltl'n:: A, ~tltl'n:: 

(0.3 ,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

(Jl 
ooo"J 
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1Jl1'i1~;I 4.24 LL~ ~~n1:m.nmJ LVltJU'lfin1~LLtl~~;r'r)~~ t~tJVi~'Wtl..l1~1 n~'r)t1~::'1I'r)~ rt'l12.J~1 L1~ 1 Un1~LLnU qJ\.n;r'r)~~ (;1'r)u~u'r)~~iln1~LL~ n LL~~ LLuuhl 

tln~!l1tJ~i~n1nLtl~~;r'r)2.J~ Lil'r)~1U'lu'lfiVl~~tN (a) LVl1nU 7 ~1U'lUU~tln (b) LVl1nU 5 LL~:: C.v. LVl1nU 60% (~1~fun1~LL~mL~~LLUULU'1l'l1) 
" 

~fim'1LLUf'l'l 

Box-Cox Dual Power 

Pl'l1)'JL1J Pl'l1),J1c;i'l A r~tJ~:: A r~tJ~:: 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

en 
co 
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t;nnIWl~1~~ 4.22 Yl'U~11~LLj;]~:::1:::~'U"1J'el~1il':l1lJLU VJnijfin11LLtl~~Iil:::iJLL~':lLUlJ"1J'el~1'eltJ 

~:::"1J'el~ 1il':l1lJ~ 1 L~Iil1 ~n 1 ~LLni1 'kJ'I.n.;['el~ ~ j;]'el'U ~ ~'fl~~iJ n 1 ~LLIil n LLIil~ LL'U'UhJ tln ~t ~~ Pl'Yl1~ 

L~mn~ nfl1':l~'el1'eltJ~:::"1J'el~1il':l1lJ~1L~Iilt~n1mni1'kJ'In.;['el~~j;]'el'U~~'el~~iJn1mlilnLLIil~LL'U'Uhl 
Q," ,,~.r 14 4 !:,.d! . a!..r 1 '111 

tlnj;]lil:::lJLL~':l L ~lJ LYllJ"1J~11l1lJ 1il':l1lJ L(;l~Iil~Cl~1il (;l~~~ Iil1n~~LlJ'elIil':l1lJ L(;l~ L YllJ"1J~I1l'el ~tl1'eltJ~:::"1J'el~ • 
1il':l1lJ~1 L~Iil1 ~n1~LLni1 'kJ~1;r'el~~ 11l'el'U~~'el~~iJ n11LLIil n LLIil~ LL'U'UhJtln ~1il:::iJ rh~ (;l~~ Ld'el~:::~'U 
1il':l1lJLtr'eltl1~'ll':l~ (0.3,1.2] 

'" 

o .... I.J.,J II 0 t:t II It ..J ..... 
~1~~'U1il1'YllJ1n'Yl~ (;l"1J'el~~'eltJ~:::"1J'el.:l1il':l1lJ~1 L~1il1 ~n1~LLni1 'kJ~1"1J'el~~ 11l'el'U~~'el~'YllJ n1~ 

LLlilnLLIil~LL'U'UhJtln~1~LLj;]~:::~:::~'U"1J'el~1il':l1lJLULL~:::1il':l1lJL~~ lil:::t~~1 

1~'Ylm:::~'U1il':l1lJLtr ~1~lJ1n~~(;l"1J'el~~'fltJ~:::"1J'el~1il':l1lJ~1L~Iilt~ n1~LLni1nl~1 • • Ok! 
I ~ 

;r'ellJ~j;]'el'U~~'el~ViiJn1mlilnLLIil~LL'U'Ut~tln~ lil:::t~Iil1nijfin11LLtl~~~~~'el~ijfiLvhn~ .. 

1.23) 

Iil1nIJl1~1~~ 4.23 Yl'U~11~LLj;]~:::1:::~tJ"1J'el~1il':l1lJLtr VJnijfin1nLtl~~Iil:::iJLL~':lLUlJ'lI'el~1'eltJ 

~:::"1J'el~ 1il':l1lJ~ 1 L~1il1 ~n 1 ~LLni1 'kJ~1.;['el~ ~ j;]'eltJ ~~'el~~ iJ n 1 ~LLIil n LLIil~ LL'U'Ut~tln ~1 ~~ Pl'Yl1~ 

L~m n~ nfl1':l ~'fl 1'fltJ~:::"1J'fl~1il':l1lJ~1 L~1il1 ~n11LLni1'1J~1;r'el~~IJl'fltJ~~'el~~iJ n11LLIil mLIil~LLtJ'UhJ 
tln ~Iil:::iJ LL~':l L UlJ L~lJ~~11l1lJlil':l1lJLj;)~Iil~~~Iil (;l~~~ Iil1mr~Ld'elIil':l1lJ Lj;)~ L~lJ~~j;]'el ttl1'eltJ~:::"1J'el~ • 
1il':l1lJ~1 L~Iil1 ~n 1~LLni1 '1J~1.;['el~~ lJl'eltJ~~'el~~iJ n11LLIil n LLIil~ LL'UtJt~tln ~1il:::iJ ~1~ (;l~~ Ld'el~:::~tJ 

1il':l1lJLtr'el~1~'ll':l~ (0 .3,1.5] 

LLj;]Ld'el~:::~'U1il':l1lJ Ltr'el~1 ~'ll':l~ (1 .5, 1.8] 1'eltJ~:::"1J'el~ m1lJ~1 L11il1 ~n11LLni1'1J~1.;['el~~ 
col... 1 I - CIiI II ~ J' .... I .J ..! J' 

l1l'fltJ~ld'el~'YllJ n'lnL Iil n LL Iil~ LL'UtJ lJtl n IJllil:::lJ LL ld':l L ldlJ L YllJ"lJ~j;]1lJ~:::(;l'U 1il':l1lJ L(;l~'Yl L YllJ"lJld 

~1~f'U~1~lJ1n~~(;l"1J'el~1'eltJ~:::"1J'el~1il':l1lJ~1L~Iil1~n11LLni1'1J~1.;['el~~j;]'el'U~~'fl~~iJn1~ 
LLIilmLIil~ LL1.J'Ul~tln ~1 ~LLj;]~:::~:::~'U"lJ'el~ ~':l1lJ LULL~:::~':l1lJLj;)~ Iil:::l~~1 

Ld'el~:::~tJ 1il':l1lJ LU'el~1 ld'll':l\l (0.3,0.9] ~1~lJ1 n~~ (;l"1J'el-:l1'eltJ~:::"lJ'el-:l1il':l1lJ~1 L~Iil1 ld 

n1 ~LLni1 'kJ~1.;['el~ ~ j;]'fltJ~~'fl~~iJ n1~LLIil n LLIil~ LLtJ1.Jt~tl n ~ Iil :::1Ji'Iil1 nijfin 1 ~LLtl~~ 

LL'U'U Box-Cox LLj;]Iil:::t~j;]1~Iil1nijfin1~LLtl~~LLtJ'U Dual Power lJ1ml'n 
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, " 
m :i'LLnUC\j'Wl;J'ellqj ~ [;l'elU~'W'el-:JVliJ n 1 m'"l n LL'"l-:J LLuuhhJn ~ '"l:;1~'"l1 n~fim:i'LLtJ~\I~\I 

1.24) ~1'W')'W~fiVl[;l~'el\lLVilnu 7 ~1'W,)'Wu~'elmvilnu 5 LL~:; C.V. Lvilnu 60% 

.J ' 'I'''' ".......1... 'i''' " '"l1n[;l1:i'1\1Vl 4.24 'V'lU,)1 ~'WLL[;l~:;:i':;[;lU"lJ'el-:J1il,)1lJLU VJmfim:i'LLlJ~-:J'"l:;lJLL'W,) ~'WlJ"lJ'el\l1'elU 

~:;"lJ'el-:J Iil') 1lJ~1 L1'"lL 'Wn 11LLnU ClJ'l.JI1;J'ellqj ~ [;l'elU ~'W'el'l~ ij n11LL'"l n LL'"l\l LLUuhltJ n ~L 'Wli ~Vl1\1 

L~U,) n'W n~1,) ~'el ~'elU~:;"lJ'el'l1il,)1lJ~'l L11ilL 'WmmnuC\j~'l;J'el~~ [;l'elU~'W'el\l~ij m1LLIil n LLIil'l LLUuhl 

tJn ~Iil:;ij LL 'W,) L,JlJ L~lJ~'W(;l1lJ 1il,)'llJ L~\lIil'W~'11il [;l~;l'l '"l1n,r'WL~'elIil,)'llJL~\I L~~~'Wj;]'el1tJ~'elU~ :;"lJ'el\l • 
Iil,)'l~~'l L11ilL 'Wm:i'LLnU t1l~'l;J'ellqj~ [;l'elU~'W'el\l~ij m1LL'"l n LL'"l\l LLUuhltJn ~'"l:;iJ fl'l~ [;l~\I L~'el1:;~U 

1il,)'llJLU'el~L'W'll,)\I (0.3,1 .2] 

LLj;]Ld'el1:;~UIil,)'llJLU'el~L'W'll')'1 (1.2, 1.8] ~'elU'Cl:;"lJ'el'lm'l~~'lL1IilL'Wm1LLnUClJ~'l;J'ellqj~ 
..J..r::aI '1 I A'" 11 c:. A .... I ..I .:. J' 

tJ1'elU~'W'el'lVllJ m:i'LL'"ln LLIil\lLLUU ~lJtJn tJ11il:;~ LL'W,) L 'WlJ L'V'llJ"lJ'WtJ1'llJ1:;[;lU 1il,)'l~L[;l'lVl L'V'l~"lJ'W 

~'l~fUfl1~~'l n~~ [;l"lJ'el'l~'elU~:;"lJ'el'l1il,)1lJ~'l L11ilL 'Wm1LLnU C\j~'l;J'ellqj~ tJ1'elU~'W'el\l~iJ m1 

LL'"l n LLIil'l LLUUUJtJ n ~L 'WLLj;] ~ :;:i':;~U"JJ'el-:J m'llJ LU LL~ :;m1 ~ L~\I Iil:; i.~~ 'l 

1il,)'llJ~'l L1'"lL 'Wm1LLnU ClJ~'l;J'el~~ tJ1'elU~'W'el\l~ijm1LLIil n LLIil\l LLUuhltJn ~ '"l:;1~1il'l n 

~fim:i'LLtJ~\lLLUU Box-Cox LLj;]Iil:;'Wj;]'l-:J'"l'ln~fim:i'LLtJ~\lLLUU Dual Power lJ'lml'n 

Ld'el:i':;~UIil,)'llJ LU'eltJL'W'll')'I (0.6, 1.2] fl1~lJ'ln~~[;l"lJ'el\l~'elU~:;"lJ'el'lIil,)'llJ~'l L11ilL 'W 
~ . 

, " 
mmriut1l~'l;J'el~~[;l'elU~'W'el'lVliJn'lm'"lnLL'"l'lLLuuhjtJn~ 1il:;i.~'"l1n';jfin'lmtJ~\I~'1 



j;J1'1~;I 4.25 LL~ I'l~ mnmtlu LV1t1U,;)fim~LLU~~;r'tl~~ Ll'ltl~"'wru1"1n1'tltl ~:;"lI'tl~ 1'l,)12-J~1 L~" 1 ummnu t1.Jtn;r'tl~~ IWflu~u'tl~~il m~LL" n LL"~ LLUUL~ 
un~1l1t1~i,:m1~LLU~~;r'tl2-J~ Ld'tl~1U')u,;)fi'VlI'l~'tN (a) Lvhriu 7 ~1u')uU~'tln (b) Lvhriu 7 LL~:; C.v. Lvhriu 20% (~1~fum~LL"mL"~LLUULif"ll,)1) 

'IJ 

~fim~LL1J~N 

Box-Cox Dual Power 

~'l1),mj' ~,)1,.j'i:~.:1 A ~tltl~:: A ~tltl~:: 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(l.5,1.8] 

:::n 
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j;l1'i1.:1;! 4.26 LL~ ~\I m~LmtiU LYlmJ'lfim~LLUfl\l;r'tl~fl L~tlVi'"l'l ~t1.I'l'"l'l nr'tltlfl::;'lJ'tl\lI"l'J'l2.J~'l L~'"I 1 '\.Jm~LLni1qp!l'l;r'tla.lfl (;1'tlu~'\.J'tl\l~ii mnL'"I n LL'"I\I LLUUL2.J 

un~fl'ltl,"i\lmnLUfl\l;r'tl2.Jfl Ld'tl~'l'\.J'J'\.J'lfiYl~fl'tl\l (a) LVl'lnU 7 ~'l'\.J'J'\.Ju~'tln (b) LVl'lnU 7 LLfl::; C.v. LVl'lnU 40% (~'l,"fUn'l~LL'"ImL'"I\lLLUUL,j''lJ'J'l) 
'IJ 

ijfim1LLtJfl~ 

Box-Cox Dual Power 

f'l'J1).JL1J f'l'J1)JL~~ A 1fltJfl::: A 1fltJfl::: 

(0.3 ,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

O'l 
I\..) 
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... _ F.! ... _... • I " 'i' ... " 0 .. '1 ".'1" .,J ... ~ I 

~1'i1.:1'V1 4.27 LLfI (;)'l n1~Lu~tllJ L'Vltll.J'lfin1~LLu~'l'!l'tl~~ ~(;)tI~'"l'l~ru'l'"l'l n~'tltl~~'!I'tl'l f'l'l'l'-JfI'l L~'"l 'Wn11LLnu 'kl'\!l'l'!l'tl~~ (;1'tll.JfI'W'tl'l'Vl'-J n1~LL'"lmL'"l'l LLl.Jl.J ~'-J 

Un~Jl'ltl'\!ltr'ln11LLU~'l;r'tl'-J~ Ld'tl4'l'W'l'W'lfi'Vl(;)~'tl'l (a) LyhritJ 7 4'l'W'l'WtJ~'tln (b) LyhritJ 7 LL~~ C.V. Lyhril.J 60% (~'l'\!lfl.Jn11LL'"lmL'"l'lLLtJl.JLU'1l'l'l) .. 
1fim1LLtl~.:J 

Box-Cox Dual Power 

... 
Pl'l1~LU Pl'l1~Lr;i.:J A ~fltl~:; A ~fltl~:; 

(0.3,0.6] 

(0.6,0.9] 

(0.9,1.2] 

(1.2,1.5] 

(1.5,1.8] 

0'> 
W 
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"'l'lnc;n~'l\l~ 4.25 ~U~'ll'WLLI1i~:;~:;~U"lJ'tl\l "1'J'l~ LU 'Vl n"1fim~LLtI~\I"'ldJLL'W'J ~ i!~''tl\l~'tltJ q 

~ :;"lJ'tl\l "1'J 'l~ ~'l L1"'l1 'Wn'l nLniJ ClJ~'l-if'tl~ ~ (JI'tlU ~'W'tl\l~iJ n'l ~LL"'l n LL"'l\l LLuuhJtI n ~1 'W~ fII'Vl 'l\l 

L~mn'W n~'l'J ~'tl ~'tltJ~:;'lJ'tl\l "1'J'l~~'l L1"'l1 'WmmniJClJ~'l-if'tl~~ lJ1'tlU~'W'tl\l~ii mnLIil n LLIil\l LLUu1~ 
tln~"'l:;ii LL'W'J ~ i!~ L~~~'WIJ1'l~ "1'J'l~~~\lIil'W~\I"'l (;l~~\1 Iil'l mr'WLd'tl"1'J'l~ ~~\I L~~~'W11i'tl1t1~'tltJ~:;"lJ'tl\l 

q 

"1'J'l~~'l L11il 1 'Wm~LLniJ ClJ~'l-if'tl~~ (JI'tlU~'W'tl\l~iJ m mlil n LLIil\l LLuu1~tln ~Iildj !il'l~ (;l~\I Ld'tl~:;~u 
"1'J'l~Lu'tltJl'W"J!'J\I (0.3,0.9] 

" 
LLI1iLd'tl~:;~ul"l'J'l~ LU'tl~l'W"J!'J\I (0.9,1.8] ~'tltJ~:;"lJ'tl\lI"l'J'l~~'l L1"'l L'Wm~LLniJClJ~'l-if'tll;j~ 

(JI'tlU~'W'tl\l~il m nL"'l n LL Iil\l LLuu1~tI n ~Iil dJ LL 'W'J ~ i!~ L ~~~'W(JI'l~ ~:;~u "1'J'l~ ~~\I~ L~~~'W 
~'l~fu!il'l~~'l n~~ (;l"lJ'tl\l ~'tltJ ~:;"lJ'tl\lI"l'J'l~~'l L~1il 1 'WmnLniJn I~'l-if'tl~~ (M)u~'W'tl\l~il m~ 

q .~ " 

LL"'l nLLIil\l LLuu1~tI n ~L 'WLLI1i~ :;~:;~U'lJ'tl\lI"l'J'l~ LU LL~:;I"l'J'l~ ~~\I "'l:; 1~~'l 

'I ., " ,...1...1" 0 .. 'I "."1 " 
~'W"t'Jn~:;(;lU 1"l'J'l~ LU 1"l'l'Vl~'ln'Vl~ (;l"lJ'tl\l ~'tltJ~:;"lJ'tl\l m'l~~'l L~1il ~ 'Wm~LLnlJ ClJ~'l"lJ'tll;j~ 

, ~ 

lJ1'tlu~'W'tl\lVl il n 'lnL Iil n LL Iil\l LLUU 1~tI n ~ "'l:; 1~1il'l n"1fim mtl~\I~\I ~'tl\lijfi LVl'l n'W 

1.26) 
o _.4II:1II I 4V 0 tiS I... I CV 

1il'l'W'J'W'Jfi'Vl(;l~'tl\lL'Vl'lnU 7 "'l'l'W'J'Wu~'tlm'Vl'lnu 7 LL~:; c.V. L'Vl'lnU 40% 

Iil'l n (JI'l~'l\l~ 4.26 ~U~'l L 'WLLI1i~:;~:;~U"lJ'tl\lI"l'J'l~ LU "t'J n"1fimnLtI~\I"'l:;ii LL'W'J ~ i!~"lJ'tl\l~'tltJ 
~:;"lJ'tl\l "1'J 'l ~~ 'l L1"'l L 'Wn 'l~LLniJ ClJ~'l-if'tl~ ~ (JI'tlU ~'W'tl\l~ iJ n 'l ~LL"'l n LLIil\l LLuu1~ tin ~L 'W~ fII'Vl 'l\l 

L~tJ'Jn'W n~'l'J ~'tl ~'tltJ~:;"lJ'tl\lI"l'J'l~~'l L1"'l L 'WmnLniJClJ~'l-if'tll;j~ (JI'tlU~'W'tl\l~ii m~LLIil n LLIil\l LLUU't~ 

un ~1il:;iJLL'W'J ~ i!~ L~~~'WIJ1'l~ 1"l'J'l~ ~~\lIil'W~\I"'l (;l~~\1 "'l'l mr'WLd'tl"1'J'l~ ~~\I L ~~~'WI1i'tl 'ttl~'tltJ~:;"lJ'tl\l 
q 

"1'J'l~~'l L11il 1 'Wm~LLniJ ClJ~'l-if'tl~ ~ lJ1'tlU~'W'tl\l~iJ m nLIil n LLIil\l LLuu1~un ~1il:;iJ !il'l~ (;l~\I Ld'tl~:;~u 

1"l'J'l~LU'tl~l'W"J!'J\I (0.3,1.5] 

LLI1iLd'tl~:;~UI"l'J'l~LU'tl~L'W"J!'J\I (1.5,1.8] ~'tltJ~:;"lJ'tl\lI"l'J'l~~'lL1"'lL'Wm~LLniJClJ~'l.;r'tll;j~ 
.J.. ~ 'u'" .., 'i''' ~ J' ., 'i"....1~ J' 

lJ1'tlU~'W'tl\l'Vl~m~LL"'lnLL"'l\lLLUU ~~ n(JIIil:;~LL'W'J ~'W~ L~~'lJ'Wc;n~~:;(;lU"1'J'l~ ~(;l\l'VlL~~"lJ'W 

~'l~fu!il'l~~'l n~~(;l"lJ'tl\l~'tltJ~:;"lJ'tl\lI"l'J'l~~'l L~"'ll 'Wm mniJ ClJ~'l-if'tll;j~ lJ1'tlU~'W'il\l~il m~ 
LL"'ln LL"'l\l LLuu't~tln ~L 'WLLI1i~:;~:;~U"lJ'tl\lI"l'J'l~ LULL~:;I"l'J'l~~~\I "'l:;1~~'l 

.cJ cv 11 I., I.::J,J '" 
L~'tl~:;(;lUl"lrYmLU'tltJ ~'W"J!'J\I (0.3,1 .2] LL~:; (1.5,1.8] m'Vl~'ln'Vl~(;l'lJ'tl\l~'tltJ~:;"lJ'tl\l 

" q 

1"l'J'l~~'l L11il L'W m~LLniJ ClJ~'l-if'tl~~ (JI'tlU~'W'tl\l~iJn'l~LL"'lmL"'l\l LLuu1~un ~ 1il:;1~ 
... 

Iil'l n"1fi n 'lmtJ ~\I..1\1 ~'tl\l ijfi L vi'l n 'W 
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m 1~~nu 'lJVl1.Ji'fllol ~ j;]'fl'U~\l'fl-:l~ii n 11~~Iil n ~~Iil-:l ~~'U'Uhltj n ~ Iil:;1rJllil1 n~fim 1L~tl~-:l 

~~'U'U Dual Power ~~(;]Iil:;hi(;]1-:llil1nl)fim1LLtl~-:l~~'U'U Box-Cox 2.J1m1n 

~:;"1I'fl-:l f')'J 1 ~~ 1 ~11il1 \In 11~~nu 'lJVl1.Ji'fllol ~ j;]'fl'U ~ \l'fl-:l~ ii n 11~~Iil n ~~Iil-:l ~L'U'UhJtl n ~1 \l Vi 1il'Vl1-:l 

L~mn\l mh'J~'fl1'fltJ~::'lJ'fl-:lf')'J1~~1L11il1\ln11LLnU'lJVl1-if'fllol~j;]'fl'U~\l'fl-:l~~m1LLIilnL~Iil-:lL~'U'Uhi 
tln ~Iil::~ LL\l'J L -W~ ~~~~\lj;]1~ f')'J1~ L~-:llil\l~-:llil ~Vlii-:l Iil1n,r\l~ri'flf')'J1~ L~-:l ~~~~\l(;]'fl1tl1'fltJ~ ::"1I'fl-:l • 
f')'J1~~1 ~~Iil1 \lm1~~nU 'lJVl1.Ji'fllol~ j;]'fl'U~\l'fl-:l~~ m 1LLIil n ~~Iil-:l ~~'U'UhJtln ~Iil::~ ~1~ ~~-:l Lri'fl1::~'U 
f')'J1~~U'fl~1\l"ll'J-:l (0.3,1 .2J 

~~(;]~ri'fl1::~'Um1~ LU'fl~1\l"ll'J-:l (1.2,1.8J 1'fltJ~::'lJ'fl-:l f')'J1~~1 ~11il1\lmn~nU'lJVl1.Ji'fllol~ 
..,J"", 11 ~ Q ~ ~ J' ... I ...J .: A' 

j;]'fl'U~\l'fl-:l'Vl~m1LLIil n ~~Iil-:l ~~'U'U ~tln j;]Iil::~ L~\l'J L \l~ L~~'lJ\lj;]1~1::~'U Fl'J1~L~-:l'Vl L~~'lJ\l 

~1V1f'U~1~~1 n~~ ~"1I'fl-:l1'fltJ~::'lJ'fl-:l f')'J1~~1 ~11il1 \ln11LLnU 'lJVl1.Ji'fllol~ j;]'fl'U~\l'fl-:l~~ n11 

LLIil n LL Iil-:l L~'U'U hJtl n ~1 \lL~(;]~ ::1::~'U"1I'fl-:l f')'J1~ ~U LL~:; f')'J1~ L~-:l Iil:: 1~r;l1 

Lri'fl1::~'Um1~ ~U'fltl1 \l"1I'J-:l (0.3,1.2J ~1~~1n~~ ~'lJ'fl-:l1'fltJ~::"1I'fl-:l f')'J1~~1 L11il1 \l 
~ . 

, '" 
m1LLnu 'lJVl1.Ji'fllol~ j;]'fl'U~\l'fl-:lVliim1LLIil n ~LIil-:l LL'U'Uhitln ~ Iil::1rJl'"l1 n~fim1LLtl~-:l~-:l 

Q_ I cv 

~'fl-:l'JfiL'Vl1n\l 

Lri'fl1::~'Uf')'J1~~U'fl~1\l'lh-:l (1.2,1.8J ~1~~1n~~~"1I'fl-:l1tltJ~::"1I'fl-:lm1~~1L~'"l1\l 

m 1LLnu 'lJVl1.Ji'fllol ~ j;]'fl'U~\l'fl-:l~ii mnLIil n LLIil-:l LL'U'UhJtl n ~ '"l ::1rJl'"l1 n~fim n~tl~N 
~~'U'U Box-Cox LL(;]'"l::12J(;]1-:l'"l1nl)fin11LLtl~-:l~L'U'U Dual Power 2..nm1n 



..J.ooI ... .., • I"!! ....... • I ... t ... ... ..s c:J '" "'.Of'" .001 .. 
,.,11.1V1 2 rJjI n1'i1'UJn1'iL lJ'i!l'lJ L V1!1'lJ1 fin1'iLLlJjI~'!I'il~jI j;'J!I'W~1'ir;u1~1 n'i'il!ljl::'!I'il~ fl11~111 L 'i~ ~ 1.1 n1'iLLnlJ ru~1'!1'il~jI j;l'il'lJjJ1.I'il~V1 ~ n1'iLL~ n ... '" ... 
LL~~LL'lJ'lJ'1.~t1n; L~'il,j'il~jliln1'iLL~n LL~~ LL'lJ'lJ L,j-i1!1 ... 

.001 • F.! ......... • I " 'i' ... " 0 <Ii 'I "."1" .J ... ~ , 
(;I1'i1~VI 4.28 LL~ (;l\lmnu1t11J L'Vltl1J'Jfin'l1LLlJ~N"lI'el~fl ~(;ltl~~'l1ru'l"nn1'eltlfl:;"lI'el\l ~'J'l~~'l L1~ ~ 'I..!n'l1LLnlJ ru,"'l"ll'el~fll'l'el1J~'W'el\l'Vl~m1LL~ n LL~\I LL1J1J ~~ 

~ '" ~ 

un~Jl'ltl,"~\lm1LLUfl\l;r'el~fl Ld'el~TI.I'J'W~fi'Vl(;lfl'el\l (8) LYl'lti1J 3 ~TI.I'J'W1J~'eln (b) LYl'lti1J 3 LLfl:; C.V. LYl'lti1J 20% (~'l,"~1Jm1LL~mL~\lLL1J1JLtfejf'ltl) 

1~n'mLtJ~'l 

Box-Cox Dual Power 

fl':mmJ fl'Jll-JLt11'l A ~~t.I~~ A ~~t.I~~ 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

( -1.5,-1.8] 

0) 
0) 
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... q 4-=-1 '" .c. SI 0 " "'!I .J .::::i 1 ' 911'11~'" 4.29 LL~ (;)'1 n1~LmtltJ L'V1t1tJ'Jim1~LLtl~N'tJ'el2J~ L(;ltlYf~'Wru1"'11 n~'eltl~:::'tJ'el-:l f1'J1lJ~1 L~"'I1 'Wn1~LLm1 '1!'-l1'tJ'el2J~ j;]'eltJ~'W'el-:l'V1lJn1nL"'I n LL"'I-:I LLtJtJ lJ 

tln~Jl1t1'-li-:ln1~LLtl~-:I;r'tllJ~ Lrl'tl~1'W'J'W~fi'V1(;)~'tl-:l (a) LvhntJ 3 ~1'W'J'WtJ~'eln (b) LvhntJ 3 LL~::: C.v. LvhntJ 40% (~1'-lftJn1nL"'ImL"'I-:lLLtJtJLU.n1t1) 
OJ 

fj1in11LLU~-l 

Box-Cox Dual Power 

... 
f'I'l1).JLtJ f'l')1).Jt~-l A ~tJi'l:; A 1tltJ~:; 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

( -1.2,-1.5] 

(-1.5,-1.8] 

:J) 
-...j 

67



.. _ ~ .c=I _CII " A '" 0 CJ "''' .c:J41:11 ~ I (;11~1..:1'V1 4.30 LL~ 1?l"!ln1~Lu~tlU L 'VIt1U')fim ~LLU~\I~'rllJ~ Ll?ltl~'"l1 ~ru1'"l1 m'rltl~~~'rl\l1"l,)1lJ~1 L~'"l1 tJm~LLm1ruVl1~'rllJ~ (;l'rlU~tJ'rl\l'VIlJmnL'"l n LL'"l\l LLUU ~lJ 
~ w ~ 

Un~1l1t1V1~\lm~LLU~\li'rllJ~ L~'rl41tJ')tJ-:Sfi'VI~~'rl\l (a) LVi1riU 3 41tJ')tJU~'rln (b) Lvi1riU 3 LL~~ C.v. LVi1riu 60% (~1V1fum~LL'"lmL'"l\lLLUULlJ'1t1) 
~ 

'ifim1LLU~..:J 

Box-Cox Dual Power 

f1'l11-mJ f'I'l11-JLc;l..:J A 1tlU~:; A ffiu~:; 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

0) 
0:> 
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U,t\ULI1 x08-xo9 f1f1m·~rmgLU~~ULI!.t-L~ftt:::I!.~" J8MOd lena f1f11, 

t-~rmgLU~~U LI!.~t:::1!. ~ U f1fttf1f11' t-I!." U 1!."gLU !:f~t-@f1.~f1@~ ~ ft@!fLk1.mLL,v"gLU 

f1. t 1!.~'L~I1LC,l!! t-@IT.:::~ra@~t-@IT.~ ~!&ULI1!&L!el (£'O-'g'O-] t-c,!f.f1. t~@~, I1LC,l!! f1~:::g@~, , , , 

nULIA.,gc,t-@~ ,-0 I ~_ 

t-~t-~f1"gLUa~U LI!.~t:::1!. ~ Uf1fttf1f11, t-M' U 1!.11gLU !:f!&t-@n~f1@~ ~ft@!fLk1.m LL,v"gLU 
" , 

n t 1!.~1L~I1LC,l!! N~IT.:::~ra@~t-@IT.~~!&ULI1!&L!el (g'O-'S' ~ -] t-c,!f.nt~@~' I1LC,l!!f1~:::g@~, , , , 

L~~t:::1!. t-~lI1LC,l!!::: ~,,~, I1LC,l!! t-@IT.f1~:::g:::~~'m t~ U f1fttf1f111 t-1!.11 U I!." 

g LU !:f!&t-@n~f1{!'~ ~ft@!fLk1.mLL,v"gLUn t I!.~' L~I1LC,l!! t-@IT.:::~ra@~ t-{!,IT.~ ~!&ULI1!&L!el f1~k1.L~ , , , 

t-~~ ~L!el!:f::: I!.~ U f1ftt f1f11, t-I!." U I!. "gLU !:f~t-@n~f1@~ ~ft@!fLk1.m LL,v"g LUf1. t I!.~' L~I1LC,l!! 

t-@IT.:::~ra@gf1' @~f1.IT.I1M. 1 t-~lI1Lc,l!!@l1mnULI!. t-nk1.~ ~Nml!.t-~lI1LC,l!!I1L~f1.IT.I1M.' 11f1.1 c,f1." 11:::1!.~ Uf1 
'II1'.f:-=" F'~ P "I f':=''' I'=' ~ 

ft\f1f11, t-I!." U 1!."gLU !:f~t-@f1.~f1@~ ~ft@!fLk1.mLL,v"gLUn t I!.~' L~I1LC,l!!t-@IT.:::~ra@~ {!,~ C,L~U f1.,VW~' 

t-LIA.~ ~n t~ Uf1ft\f1f11, t-I!." U I!.'ULU !:f!&t-@n~f1@~ ~ ft@!fLk1.mLL,v'ULun t I!.~' L~I1LC,l!! t-@IT.:::~ , 
b 

ra@~t-{!'IT.I1~ 1 c,f1." !:f:::I!.t-~f1"gLUa~U IA. ~mLc,l!! t-@IT.f1~:::g:::~~'m t L~f1M. 6G'v !&t-LgL~ ULI!. , 

%Ov f1ULIA.' 'A8 :::~" £ f1ULIA.1U@~f1nc,nLI!. £ f1ULIA.'t-@~~lA.gc,nc,f1.LI!. (G'G 
.-e I ...0 I I' 0 1'0 I P'''='' 0 

n,V L~' ~~t-{!,~t-~t-~f1"gLU~~U LI!.~t:::1!. ~ uf1fttf1f11, t-I!." U I!."g LU !:f~t-@n~f1@~ 
" , 

~ft@JfLk1.m D,vmLUf1. t I!.~' L~I1LC,l!! t-@IT.:::~ra@~t-@IT.~ ~~u LI1~L!el ~, I1LC,l!! f1~:::gU lA.f1. t , , 

L ~~\:::I!. t-~lI1LC,l!!::: ~,,~, I1LC,l!! t-@IT.f1~:::g:::~~'m t~ U f1fttf1f11' t-I!." U I!." 

g LU !:f!&t-{!,f1.~ f1@~ ~ ft @JfLk1.m LL~mg Lun t I!.~' L~ I1LC,l!! t-{!,IT.::: ~ ra@~t-@IT.~ ~!&U LI1!&L!el f1~k1.L ~ , , , 

t-~~ ~L!el !:f:::I!.~ uf1fttf1f11, 

t-b" U I!."g LU !:f~t-@n~f1@~ ~ft{!,JfLk1.m LL,v,uLun t I!.~' L~I1LC,l!! t-@IT.::: ~ra@~f1t @~n~l1~ 1 t-~lI1LC,l!! 

@l1mf1.ULI!. t-f1.k1.~ ~Nml!.t-~lI1LC,l!!I1L~f1.IT.I1M. 1 11f1.1 c,n" 11:::1!.~ Uf1I1' f1f11, t-1!.'1Ub"gLUI1IA.t-@n~f1@~ 
F' ~ P ., I l':=''' 1'=''' I k fl:l'F' 

~ft@JfLk1.mD,v'ULUn t 1!.~1 L~I1LC,l!!t-@IT.:::~ra@~ (£'O-'g' ~ -] t-c,!f.nt~@~mLc,l!!f1~:::g@~1~'1 

(g' ~-'S' H t-c,!f.nt~@~mLc,l!!f1~:::g@~, n~I1~1!&t-~1I1LC,l!!f1~:::gI1L~t-~~~11~1c,n"!:f:::I!.~Uf1 
I 1'5 I I 

fttf1f11't-M1UI!."gLU!:f~t-@n~f1@~~ft@JfLk1.mLL,v"gLuntl!.~'L~I1LC,l!!t-@IT.:::~ra@~ @~C,L~U n,Vw~' 

t-L IA.~ ~f1. t~ U f1fttf1f11' t-I!." U I!."g L U!:f!& t-@n~ f1@~ ~ ft@!fLk1.mLL,v"gLUn t I!.~' L ~ 11 LC,l!! t-@IT.::: ~ , 
b 

ra@~t-@IT.I1~lC,n1'!:f:::I!.t-~f1"gLU~~UIA. ~mLc,l!!t-@IT.f1~:::g:::~~'mtL~f1M. SG'v !&t-LgL~ULI!. , 

%OG f1ULIA.' 'A8 :::~" £ f1ULIA.1U@~f1nc,nLI!. £ f1ULIA.'t-@~~lA.gc,nc,f1.LI!. (~'G 
1'0 I ....., I J:> 0...0 I P''4:r 0 
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fl ~'fJ'fl~ Iil'Y))J ~ 1 L1'"l' \ln1 nLri'iJ qJ~1;r'fl2qJ fl [;1'flU~\l'fl~~ij n1 nL'"l n LL'"l~ LLuuhhJ n~' \l~ f'I'Vl1~ 
L~U'l rl\l n',h'l fl'fl ~'flUfl~'fJ'fl~ 1il'l1)J~1 L~'"l' \lm~LLri'iJ qJ~1;r'fl2qJfl [;1'flU~\l'fl~~ij mnL'"l n LL'"l~ LLuuhJ 

tJn ~'"l~ij LL\l'l'i: oW)J L~)J~\l[;11)J 1il'l1)J'i:~~'"l\l~~'"l ~~ii~ '"l1 nt!\lLd'flIil'l1)J 'i:~~ L~)J~w;I'fl LtJ~'flUfl~'fJ'fl~ • 
1il'l1)J~1 L~'"l' \lm~LLri'iJ qJ~1;r'fl2qJfl [;1'flU~\l'fl~~ij m ~LL'"l n LL'il~ LLuuhJtJn ~'"l~ij ~1 fl ~fl~ Ld'fl~~~U 

1il'l1)JLU'fl~'\l'lb~ [-1.8,-1.5) LLfl~ [-1.2,-0.3) 

LLj;jLd'fl~~~Um1)JLU'fl~'\l'lb~ [-1.5,-1.2) ~'flUfl~'fJ'fl~1il'l1)J~1L~'"l'\lmmri'iJqJ~1;r'fl2qJfl 
[;1'flU~\l'fl~~ij m ~LL '"l n LL '"l~ LLuuhJtJn ~'"l~~ LL \l'l 'i: oW)J fl ~fl~ l'l'l)J ~~~U 1il'l1)J 'i:t'i~~ L ~)J~\l 

~1~fu~1~)J1 n~~ ~'fJ'fl~~'flUfl~'fJ'fl~1il'l1)J~1 L1'"l' \lmmri'iJ qJ~1;r'fl2qJfl [;1'flU~\l'fl~~;j m~ 
LL'il n LL'"l~ LLuuhJtJ n~' \lLLtJlfl~~~~U"1l'fN 1il'l1)J LU LLfl ~1il'l1)J 'i:~~ 'il~ L~~1 

1il'l1)J~ 1 L~'il' \lm~LLri'iJ qJ~1;r'fl2qJ fl [;1'flU~\l'fl~~~ m ~LL'"l n LL'il~ LLuuhJtJ n ~ '"l~L~'il1 n 

'lfimmtJfl~~~~'fl~'lfiLYhrl\l 

L~'f)~::;~UIil'J1)J LU'fl~' \l'll'J~ [-1.2, -0.9) ~1~)J1 n~~ ~'1l'f)~r'f)Ufl::;'1l'fl~ 1il'J1)J~1 L1'"l' \l 

J!."f" ..,J"" ~ '.1'" ~" ... "" .1 
n11LLrluqJ~1'fJ'fl2qJfl [;1'flU~\l'f)~'Vl)J n1nL'"lmL'il~ LLUU ~)Jun [;1 til::; ~~'"l1mfin1~LLufl~ 

LLUU Box-Cox LLj;j'il::;hJtJl1~'il1n~fimmtJfl~LLUU Dual Power )J1m1n 



.. q Q,CII '" ..:::It. '" 0 a' "" .J .41:11 ~ I 1R1'i1~'VI 4.31 LL~ I1N m:m . .l1utl LYlUtl'lfim~LLiJ~~'n'tl~~ LI1)UW~1~ru1~1 n~'tlU~:;'n'tl~ ~'l1l-J~1 L~41l1 '\Jn1~LLm1 ryVl1'n'tl~~ t;1'tltl~'\J'tl~Yll-J m~LL41l n LL~~ LLtiti ~l-J 

iJn~111UVli~n1nLiJ~'l;r'tll-J~ Lrl'tl~1'\J'l'\J'ilfiYlI1)~'tl~ (a) Lyhritl 3 ~1'\J'l'\JtI~'tln (b) Lyhritl 5 LL~:; C.V. Lyhritl 20% (~1V1ftln1~LL41lmL~'lLLtltlLU.n1U) 
" 

iSfim1LLUf'l\l 

Box-Cox Dual Power 

1'1'J1~LU fl'J1~L~\I A Tfltl~:; A Tfltlf'l:; 

(-0.3 ,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,- 1.5] 

(-1.5,-1.8] 

-.J 
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j;J1'i1.:J;! 4.32 LL~ "'~n1~Lmtl'lJ LVitl'lJ~fin1nL'l.Jfl~;r'tl~fl L"'t1~'"I1~N1'"11 n~'tltl fl~~'tl~ ~,)1l-J ~1 L1'"11. \ln1~LLni1'Y'VI1;r'tl~fl (;l'tl'lJ~\l'tl..:J~ijn1nL'"I n LL'"I~ LL'lJ'lJhl 

'l.Jn~Jl1t1'V1i~n1~LL'l.Jfl~;r'tl~fl L~'tl~1\l,)\l~fi'Vl"'fl'tl~ (a) L'Yi1ri'lJ 3 ~1\l,)\l'lJ~'tln (b) L'Yi1ri'lJ 5 LLfl:; C.v. L'Yi1ri'lJ 40% (~1'V1f'lJn1~LL'"ImL'"I~LL'lJ'lJLUojhtl) 
;SflmnLUf'l\l 

Box-Cox Dual Power 

f'l".l'UJLU ~'l1~L~\I ... 
1'tl£Jf'l:: A 1'tl£Jf'l:: A 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

( -1.5,-1.8] 

-...I 
1'0 
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9l1~1~;1 4.33 LL~ ~'1n1~LmfJ1.J LYlfJ1.Jflfin1~LLU~'1;r'fl~~ L~fJ-W'"l1~ru1'"11n1'flfJ~~"1I'fl'l fil'.l1'-J~1 L~'"Il 'lJn1~LLni1 'lJ'VI1;r'fl~~ 1Pl'fl1.J~'lJ'fl'l~ii n1~LL'"In LL'"I'I LL1.J1.JL2.J 

Un~1l1fJ'VI~'1n1nLU~'1;;'el'-J~ Ld'el~1'lJ'.l'lJflfi'Vl~~'el'l (a) L'Vhn1.J 3 ~1'lJ'.l'lJ1.J~'eln (b) L'Vhn1.J 5 LL~~ C.v. L'Vhn1.J 60% (~1'V111.Jn1nL'"ImL'"I'ILL1.J1.JLU-n1fJ) .. 
'l1in11LLtl~-3 

Box-Cox Dual Power 

1'I'"l1l-JLU 1'I'"l1 l-JL{;)-3 A " 1tlU~:: " 1tl£J~:: A 

(-0.3 ,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

--.J 
(.oJ 
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2.4) 
0.'" I CV 0 G I CV I .... 

'"l'l'U'J'U'JfiVl(;1~'fl-:lL'VnmJ 3 '"l'l'U'J'UtJ~'flmVl'lmJ 5 LL~::; C.v. LvnntJ 20% 

~ ::;'!I'fl-:lIil'J 'llJ ~ 'l L~'"l1. 'Un'l ~LLniJ t1J 'VI'l~'fl~ ~ (;l'fltJ~'U'fl-:l~il n'l ~LL'"l n LL'"l-:l LLtJtJhhJ n ~1. 'UVi fiI Vl 'l-:l 

L~mn'U mh'J r-i'fl 1'fltJ~::;'!I'fl-:lIil'J'llJ~'l L~'"l1. 'Un'l~LLniJt1J'VI'l;r'fl~~ (;l'fltJ~'U'fl-:l~il n'l~LL'"l n LL'"l-:l LLtJtJhJ 

un ~'"l::;;1 LL'U'J L tJlJ L~lJ;'U(;l'llJ 1iI'J'llJL~-:I'"l'U~-:I'"l (;1'V1;l-:l '"l'lmr'UL~'flIil'J'llJ L~-:I L~lJ;'U[;\'fllu1'fltJ~::;'!I'fl-:l • 

1iI'J'llJ~'l L~'"l1. 'Un'l1LLniJ t1J'VI'l;r'fl~~ (;l'fltJ~'U'fl-:l~il n'l nL'"l n LL'"l-:l LLtJtJhJun ~'"l::;;1 roi'l~ (;1~-:I L~'fl~::;~tJ 

1iI'J'llJLU'flU1.'U'll'J-:I [-1.8,-1.2) LL~::; [-0.6,-0.3) .. 
, .,j.... "'1. .J " 0 .. 1. "."1 " LL(;lLlJ'fl~::;(;1tJliI'J'l~LtJ'fl'J 'U'1I'J-:I [-1 .2,-0.6) ~'fltJ~::;'!I'fl-:lIil'J'llJ~'lL~'"l 'Un'l~LLnlJt1J'VI'l'!l'fl~~ 

(;l'fltJ ~'U'fl-:l~il n'l ~LL '"l n LL '"l-:l LLtJtJ hJu n ~'"l::;il LL 'U'J L tJ~ ~ (;1 ~-:I (;l1lJ ~::;~tJ 1iI'J'l ~ L(;)-:I ~ L ~)');'U 

~'l'VIftJroi'l~~'ln~~(;1'!1'fl-:l1'fltJ~ ::;'!I'fl-:lIil'J'l~~'l L~'"l1. 'Un'l~LLniJ t1J'VI1;r'fl~~ (;l'fltJ~'U'fl-:l~ij n'l~ 
LL'"ln LL'"l-:l LLtJtJhJun ~1.'ULL[;\~::;~::;~tJ'!I'fl-:lIil'J'l~ LULL~::;IiI'J'l~L~-:I '"l::;l~rJ'l 

1. 'U'YJ n~::;~tJ 1iI'J'l~ LU roi'l~~'l n~~ (;1'!1'fl-:l1'fltJ~::;'!I'fl-:l m'l~~'l L~'"l1. 'Un'l1LLniJ t1J'VI'l~'fl~~ 
, ~ 

(;l'fltJ~'U'fl-:lV1iln'lnL'"lnLL'"l-:lLLtJtJhJun~ '"l::;1~'"l1ni'3fin1~LLu~-:I~-:I~'fl-:l~fiLvhn'U 

2.5) 

~::;'!I'fl-:lIil'J 'l~~ 'l L~'"l1. 'Un 'l~LLniJ t1J'VI1;r'fl~ ~ (;l'fltJ ~'U'fl-:l~ il n 1 ~LL'"l n LL'"l-:l LLtJtJL2.JU n ~1. 'UVi filVl1-:1 

L~mn'U mh'Jr-i'fl1'fltJ~::;'!I'fl-:l1il'J1~~1L~'"l1.'Un'lnLniJ'lJ'VI1;r'fl~~(;l'fltJ~'U'fl-:l~ijn'l~LL'"lmL'"l-:lLLtJtJhJ 

Un~'"l::;ilLL'U'J L tJlJ L~~;'U(;l1~1iI'J1~ L~-:I'"l'U~-:I' (;1'V1;l-:l '"l1 mr'UL~'fl1il'J1lJ L~-:I L ~lJ;'U[;\'fllu1'fltJ~::;'!I'fl-:l 
1iI'J'l~~1 L~'"l1. 'Un'l nLniJ t1J'VI'l;r'fl~ ~ (;l'fltJ~'U'fl-:l~il n'l ~LL'"l n LL'"l-:l LLtJtJL2.JU n ~'"l::;il roi'l~ (;1~-:I L~'fl~::;~tJ 
m1lJLU'fl~1.'U'll'J-:I [-1.8,-1.2) LL~::; [-0.6,-0.3) 

LL[;\L~'fl~::;~tJliI'J1~ LU'flU1.'U'll'J-:I [-1.2,-0.6) 1'fltJ~::;'!I'fl-:lm1)')~'l L~'"l1. 'Un'l~LLniJn 1'VI1~'fl~~ .. .~ .. 
(;l'fltJ~'U'fl-:l~iln'lnL'"lnLL'"l-:lLLtJtJhlun~'"l::;ilLL'U'JLtJ~~(;1~-:I(;l1~~::;~tJliI'J1lJL~-:I~L~~;'U 

~1'V1ftJ roi1~~1n~~ (;1'!1'fl-:l1'fltJ~::;'!I'fl-:l1il'J1~~1 L~'"l1. 'Un'l1LLniJ t1J'VI1~'fl~ ~ (;l'fltJ~'U'fl-:l~il n'l~ 
LL'"l n LL'"l-:l LLtJtJhJU n ~1. 'ULL[;\~::;~::;~tJ'!I'fl-:l1il'J1~ LU LL~::;1iI'J1~L~-:I '"l::;1~rJ'l 

1. 'U'YJ n~::;~tJ 1iI'J1)') LU roi1~~1 n~~ (;1'!1'fl-:l1'fltJ~::;"1J'fl-:l1il'J1~~1 L~'"l1. 'Un'l nLniJt1J'VI1;r'fl~~ 
, ~ 

(;l'fltJ~'U'fl-:lV1iln'l~LL'"lnLL'"l-:lLLtJtJhJun~ '"l::;1~'"l1ni'3fin'l1LLu~-:I~-:I~'fl-:l~fiL'Vhn'U 
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"nn (;rl~1'1~ 4.33 Yfl..yl1 1 'WLL~fl:;~:;~tJ"1Itl'l m1~,JL1J 'VJ n'ilfim~LLtJ~N'"l:;il LL'W'.l L U2J"1Itl'l~tltl 

fl:;"11 tl'l rl '.l12J ~ 1 L~'"l1 'W n 1 ~LLn if 'k! Vl1-if tl~ fl (;J tl tJ ~ 'Wtl'l ~ il WlnL'"l n LL '"l 'I LL tJ tJ hJ tJ n ~1 'W ~ PI 'VI 1 'I 

L~tI'.l n'W mh'.l ~tl ~tltlfl:;"1Itl'lrl'.l12J~1 L~'"l1 'WmnLnif t1!Vl1;)tl~fl (;JtltJ~'Wtl'l~i1 m ~LL'"l n LL'"l'l LLtJtJhl 

tJn ~h:;i1 LL'W'.l L U2J L~2J~'W(;J12J rl'.l12JL~'I'"l'W~'I'"l (;JVlii'l '"l1 mr'WL~tlrl'.l12J L~'I L~2J~'W~tl1tJ~tltlfl:;"1Itl'l . 
rl'.l12J~1 L~'"l1 'Wm~LLnif 'k!Vl1oiftl~fl (;JtltJ~'Wtl'l~il m nL'"l n LL'"l'l LLtJtJLa.JtJn ~'"l:;i1 rl1fl (;Jfl'l L~tl~:;~tJ 
rl'.l12JL,Jtl~1'W"ll'.l'l [-1.8,-1.2) LLfl:; [-0.9,-0.3) 

LL~L~tl~:;~tJrl'.l12JL,JtltJ1 'W"ll '.1 'I [-1 .2,-0.9) ~tltlfl:;"1Itl'l rl'.l12J~1 L~'"l1 'WmnLnifn IVl1;)tl2Jfl ~ .~ ~ 

(;JtltJ~'W'tl'l~il m nL'"l n LL '"l'l LLtJtJ'WtJ n ~'"l:;ij LL'W'.l L U2J fl (;Jfl'l1J112J ~:;~tJ rl'.l12J L~'I~ L ~2J~'W 
~1V1ftJrl1~2Jln~~ (;J"1I'tl'l~'eltlfl:;"1I'el'l m12J~1 L~'"l1 'Wmmnif n IVl1-if'el2Jfl (;J'eltJ~'W'tl'l~ijm~ . .~ ~ 

LL'"l n LL'"l'l LLtJtJLa.JtJ n ~1 'WLL~fl:;~:;~tJ"1I'el'l rl'.l12J L,J LLfl :;rl'.l12J L~'I '"l:;1~~ 1 

L~'el~:;~tJrl'.l12J L,J'el~1'W"ll'.l'l [-1.8,-0.6) rl1~2J1n~~(;J"1I'el'l~'eltlfl:;"1I'el'lrl'.l12J~1L~'"l1 'W 

m ~LLnif 'k!Vl1oif'el~ fl (;J'eltJ~'W'el'l~ il m ~LL '"l n LL '"l'l LLtJtJhltJ n ~ '"l:; 1~'"l1 n~fim ~LLtJfl'l~'I 
.--_ I .... 

~'el'l'.lfiL'VI1n'W 

Ld'el~:;~tJrl'.l12J L,J'tl~1'W"ll'.l'l [-0.6,-0.3) rl1~2J1n~~(;J"1I'el'l~'eltlfl:;"1I'el'l m12J~1 L~'"l1 'W 

n 1~LLnif 'k!Vl1;)'el~ fl (;J'eltJ~'W'el'l~il m~LL '"l n LL'"l'l LLtJtJLa.JtJ n ~ '"l :;1~'"l1 n'ilfim ~LLtJfl'l 

LLtJtJ Dual Power LL~'"l:;hJ~1'1'"l1n'ilfimnLtJfl'lLLtJtJ Box-Cox 2J1m!n 



t;\1'i1~;1 4.34 LL~ ~~m~LmmJ LYit.Ju~fim~LLU~~;r'tl2.;l~ L~U~'"I'l~ru1'"1'l n~'l)t.J~:;''tl~ f)')'l1.J~'l L~'"I1 um~LLni1'1!~'l;r'tl2.;l~ "''l)U~U'tl~~ij m~LL'"I n LL'"I~ LLUU hJ 

Un~Il'lu~i~m~mJ~~;r'tl2.;l~ L~'tl~'lU'lu~fi'VI~~'fN (a) L'Vhriu 3 ~'lU'lUU~'tln (b) L'Vl'lriU 7 LL~:; C.v. L'Vl'lriU 20% (~1~fum~LL'"ImL'"I~LLuULtreD'lU) 

~~n1nLtl~.:J 

Box-Cox Dual Power 

P1'l1)'JL1J P1'l1).J1!1i.:J A Tfltl~:: A Tfltl~:: 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

-..j 

en 

76



~1'i1~;1 4.35 LL~ (;1.:1 n1~LmtJU LVitJu~fin'lnLtl~.:I;r'a2J~ L"'tJYlr,;I1~ru1iOl1n~'atJ~:;~'tN f'l'l12J~1 L1iOlL '\..m1~LLni1 ru'VI1;r'a2J~ ~tlU~u'a.:l~i1n'lnLiOln LLiOl.:l LLuuhJ 
~ ~ ~ 

tln~Jl1tJ,"~.:In1~LLtl~.:I;r'a2J~ L~'a~1U'lu~fi'Vl(;l~'a.:l (a) L'Yl1nu 3 ~1U'lUU~tln (b) L'Yl1nu 7 LL~:; c .V. L'Yl1nu 40% (~1,"~Un1nLiOlmLiOl.:lLLUULU'1tJ) 
~ 

1fim~utJ~'1 

Box-Cox Dual Power 

Pl'l1l-J LU Pl'l1l-JL~'1 A " ~tl[J~:: ;<tl[J~:: A 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

-...,J 
-...,J 
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... _I':! ........ • I ~ ~ '" ~ 0 CO 'I ~."f ~ ...;... ~ 0 

j;l1'i1~'VI 4.36 LL~ (?l\ln1nIJ~tJ'lJ L'VltJ'lJ'Jfin1~LLu~\I"1l'el2J~ ~(?ltJ'rIIil'l~ru'lIil'l n~'eltJ~:::"1l'el\l rl'J'UJ~'l L~1il ~Un1~LLnu 'k!~'l"1l'el2J~ (;l'el'lJ~U'el\l'Vl2.Jn1nLIil nLLIil\l LL'lJ'lJ ~2.J 

tJn~J1'ltJ~i\ln1nLtJ~\I;rtl~~ ujtl~'lU'Jui)fj'Vl(?l~tl\l (a) Lvi'ln'lJ 3 ~1U'JU'lJ~'eln (b) Lvi'ln'lJ 7 LL~::: C.v. Lvi'ln'lJ 60% (~1~f'lJn1~LLlilmLIil\lLL'lJ'lJLu-l'ltJ) 
" 

~fim1LLtJ~~ 

Box-Cox Dual Power 

m1~.mJ f'I,)1).JLvl~ >-
ffiU~:: A, 

>-
1tlU~:: A, 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

-.J 
eX> 
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2.7) 
0._ I" 0 cr I'" I .... 

"I'lU'lU'lfiVl~~'fh'ILVI'lnU 3 "I'lU'lUU~'elmVl'lnu 7 LL~::: C.v. LVI'lnU 20% 

~ :::"l1'el'l Pl'l 'l ~~h L1"1 tun 'lHLtlU 'kIVI'l;J'el~ ~ {;]'elU ~U'el'l~ il n 'lHL"I n LL"I'I LLuuhhJ n ~L uYi fJlVI 'l'l 

L~m nu mh'l ~'el 1'eltJ~:::"l1'el'l Pl'l'l~~'l L1"1LUn'l1LLtlU 'kIVI'l;J'el~~ (;]'elU~U'el'l~iJ n'l1LL"I n LL"I'I LLuuhJ 

.. q ~~J' ..... -J":J' ~ ..... 1.1. 

un{;]"1:::~ LLU'l L U~ LY-l~"l1U{;]'l~1:::~UPl'l'l~L~'IVI LY-l~"l1U L~'el1:::~UPl'l'l~ LU'el~t u'li'l'l [-1.8,-1.5) 

, .,j &0' iI ''I .J iI 0 <I 'I iI.Of iI 
LL{;] L~'el1:::~U Iil'l'l~ LU'el~ ~U1J(N [-1.5, -0.3) 1'eltJ~:::"l1'el'lIil'l'l~~'l L1"1 ~Un'l1LLnu'klVl'l"l1'el~~ 

{;]'elU~U'el'l~iJ n'lm"l n LL"I'I LLuuhJu n ~"I:::iJ LLU'l L U~ L ~~~U{;]'l~ Iil'l'l~ L~'I"IU~'I"I ~VI~'I "I'l m!uLd'el • 
Iil'l'l~ L~'I L ~~~ut;i'ellu1'eltJ~ :::"11'el'lIil'l'l~ ~'l L1"1 t Un'l1LLtlU 'kIVI'l;J'el~~ {;]'elu~U'el'l~il n'l nL"I n LL"I'I 

LLuuhJun ~"I:::ill'i'l~ ~~'I 

~'lVifu I'i'l~~'l n~~ ~"l1'el'l1'eltJ ~:::"11'el'l1il 'l'l ~ ~ 'l L1"1 t Un'l1LLtlU 'kIVI'l;J'el ~ ~ {;]'elU ~U'el'l~ il n'l1 

LL'"l n LL '"l'l LLUU hJu n ~t ULLt;i~ :::1:::~U"l1'el'lIil'l'l~ LU LL~:::Iil'l'l~ L~'I '"l::: lrJl~'l 

L u'VJ n1:::~u Iil'l'l~ LU I'i'l~~'ln~~ ~"l1'el'l1'eltJ~:::"l1'el'lIil'l'l~~'l L1"1 t Un'lmtlu'klVl'l;J'el~~ 
, ~ 

(;]'elu~U'el'lVlil n'l 1LL'"l n LL "1'1 LLuuhJu n ~ '"l :::lrJl'"l'l n'3fin 'l1LLU~'I~'I ~'el'l~fi Lvi 'l nu 

2.8) 
o __ I .... 0 '"' I cv I cv 

"I'lU'lU'lfiVl~~'el'lLVI'lnU 3 "I'lU'lUU~'elmVl'lnu 7 LL~::: C.v. LVI'lnU 40% 

~:::"11 'el'llil 'l 'l ~ ~ 'l L1'"l tun 'lHLtl u 'kI VI 'l;J 'el~ ~ {;] 'elU ~ U'el'l ~ il n 'lHL '"l n LL'"l 'I LL uuhJ u n ~t U Yi fllVI 'l'l 

L~mnu n~'l'l ~'el 1'eltJ~:::"11'el'lIil'l'l~~'l L1"1L Un'l1LLtlU t1!VI'l;J'el~~ {;]'elU~U'el'l~iJ n'lnL"I n LL"I'I LLuuhJ 

un ~'"l:::iJ LLU'l LU~ L~~~U{;]'l~Iil'l'l~ L~'I"IUti'l"l ~VI~'I "I'l m!uLd'elIil'l'l~ L~'I L~~~ufJl'ellu~'eltJ~:::"11'el'l • 

Iil'l 'l ~ ~'l L1"1L Un'lmtlu t1!VI'l;r'el~~ In'elu~U'el'l~il n'l1LL "I n LL "1'1 LLuuhJu n ~h:::iJ I'i'l~ ~~'I 

~'lVlful'i'l~~'ln~~ ~"11'el'l~'eltJ~:::"l1'el'lIil'l'l~~'l L1'"l t Un'l1LLtlU t1!VI'l;J'el~~ {;]'elu~U'el'l~il n'l1 

LL'"l n LL'"l'l LLUU hhJ n ~L ULLt;i~:::1:::~U"11'el'lIil'l'l~ LU LL~ :::Iil'l'l~ L~'I '"l::: lrJl~'l 

t U'VJ m:::~u Iil'l'l~ LU I"h~~'l n~~ ~"l1'el'l1'eltJ~:::"l1'el'lIil'l'l~~'l L1"1 t Un'l1LLtlU t1!VI'l;J'el~~ 
, ~ 

(;]'elU~U'el'lVliJ n'l1LL"I n LL '"l'l LLuuhJu n ~ '"l::: lrJl"l 'l n'3fin'l1LLU~'I~'I~'el'l'3fi L'Vh nu 

2.9) 
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L~tJ') n'l.l moh') ~'el 1'eltJ~:;'jJ'el-.11il,)12.J~1 L~IOl L 'I.ln1mniJ'kJ'I .. n1f'el2J~ lJl'eliJ~'I.l'el-.1~ij n11LLIOl n LLIOl-.1 LLiJiJ hI 

un~IOl:::ij LL'I.l,) L U2.J L~2.J~'I.llJl12.J 1il,)12.JL~-.11Ol'l.l~-.1' (;l'VI~-.1 IOl1 n,r'l.lLd'elf'l,)12.JL~-.1 L~2.J~'IJ(;l'el 'tU1'eltJ~:;'jJ'el-.1 
f'I,)12.J~1 L~IOl L 'I.ln11LLniJ 'kJ'VI1;J'el2J ~ lJl'eliJ~'I.l'el-.1~ij n1mlOl n LLIOl-.1 LLiJiJL2.Jun ~IOl:;ij ~1~ (;l~-.1 Ld'el1:;~iJ 

1il,)12.JLU'el~L'I.l·lb-.1 [-1.8,-1.2) LL~:; [-0.9,-0.3) 

LL~Ld'el1:;~iJf'I,)12.JLU'el~L'I.l'1i')-.1 [-1 .2,-0.9) 1'eltJ~:;'jJ'el-.1 f'I,)12.J~1L~IOl L'I.ln11LLniJ'kJ'VI1;r'el2J~ 

lJl'eliJ~'I.l'el-.1~ij n1 1LLIOl n LL IOl-.1 LLiJiJhlU n ~IOl:;ij LL 'I.l,) L U2.J~ (;l~-.1lJl12.J1:;~iJ f'I,)12.J L~-.1~ L ~2.J~'I.l 
~1'V1fiJ~1~2.J1n~~(;l'jJ'el-.11'eltJ~:;'jJ'el-.11il,)12.J~1 L~IOl L 'I.ln1mniJ 'kJ'VI1;r'el2J~ lJl'eliJ~'I.l'el-.1~ij n11 

LL IOl n LL IOl-.1 LLiJiJhJun ~L 'I.lLL(;]~ :::1:::~iJ'jJ'el-.11il,)12.J LU LL~ :::f'I,)12.J L~-.1 IOl::: 't~~1 

Ld'el1:::~iJf'I,)12.J LU'elUL'I.l'll')-.1 [-1.8,-0.6) ~1~2.J1n~~(;l'jJ'el-.11'eltJ~:;'jJ'el-.1 f'I,)12.J~1 L~IOl L 'I.l 
~ . 

, >-

n1nLniJ 'kJ'VI14f'el2J ~ lJl'eliJ~'I.l'el-.1V1ij n1nL IOl n LLIOl-.1 LLiJiJhlun ~ IOl:;'t~IOl1 n~fin11LLU~-.1~-.1 
__ I ... 

~'el-.1,)DL·Vl1n'l.l 

Ld'el1:;~iJf'I,)12.JLU'el~L'I.l'll')-.1 [-0.6,-0.3) ~1~2.J1n~~(;l'jJ'el-.11'eltJ~:;'jJ'el-.1f'1,)12.J~1L~IOlL'I.l 

n11LLniJ 'kJ'VI14f'el2J ~ lJl'eliJ~'I.l'el-.1~ij n1 1LLIOl n LLIOl-.1 LLiJiJhJu n ~ IOl :::'t~IOl1 n~fi n11LLU~-.1 

LLiJiJ Dual Power LL(;]IOl:;L2.J(;]1-.11Ol1ni)fin1mu~-.1LLiJiJ Box-Cox 2.J1m!n 



t;l1'11./1;1 4.37 LL~ (;1'1 n'l~LmmJ LYlu'l.Plfin'lnLtJ~'1;r't)l.!~ L(;1UVi'"l1~~1'"11 n~'t)u~:;"tl't)'1 fI,)13.J~1 Lr'"lL '\..!n1nLniJC1J'VI1;r't)l.!~ ~t)U~'\..!'t)'1~ij n'lnL'"In LL'"I'I LLuuhl 

tJn~.n1u~i'ln'l~LLtJ~'1;r't)3.J~ L~'t)~1'\..!')'\..!~fiVl(;1~'fN (a) Lvi1nu 5 ~1'\..!')'\..!u~t)n (b) Lvi1nu 3 LL~:; C.v. Lvi1nu 20% (~1~fumnL'"ImL'"I'ILLuuLtf;{1U) 
'" 

%m~LLU~-3 

Box-Cox Dual Power 

f1'l1).mJ l'I(l1~t~-3 " ~tltJ~~ A ~tltJ~:: A 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

co 

81



.... _ I':!! ......... • I t.- ~ .... t.- 0 .. 1. t.-.-r t.- ..; ... ~ , 
9l1~1.IJ" 4.38 LL£III?l,m1~LU~U'U L VlU'U'lfin1~LLlJfi.:j~tl~fi ~I?lUYf'1~ru1~1n~tlUfi::~tl.:j fI'l 1l-J£II 1 L~~ Un1~LLnlJ t'Y'VI1~tl~fi 9ltl'U£IIUtl.:jVll-Jn1~LL~ mL~.:j LL'U'U ~l-J 

1.Jn~111u'VIi.:jn1nL1.J~N;rtll-Jfl ~tl~1U'lu~fiVll?lfitl.:j (a) Lvhri'U 5 ~1u'lu'Ufitln (b) Lvhri'U 3 LLfi:: C.V. LVi1ri'U 40% (~1'V1f'Un1~LL~mL~.:jLL'U'ULU'1U) 
" 

:Sfin11U.1.l~~ 

Box-Cox Dual Power 

1'I'l1l.IL1J 1'I'l1l.J'i:c;i~ A 1tlU~~ A 1tlU~~ 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

(» 
I\) 
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j;J1'i1.:1;1 4.39 LL~ C;)'1m~Lmtl'lJ L Vltl'lJilfim~LLiJ~N;rtn.J~ tc;)tI~"1~ru1"1 n~~ltI fi:;~'el.:l1il'l12.J~1 L1" 1 umnLnif ru~1;r'el2.J~ (;I'el'lJ~u'el.:l~iJm~LL"n LL"'1 LL'lJ'lJhJ 
~ ~ ~ 

iJn~111t1W~'.:Im~LLiJfi'l;r'el2.J~ uj'el~1u'luilfiVlC;)~'el.:l (a) Lvhri'lJ 5 ~1U'lU'lJ~'eln (b) Lvhri'lJ 3 LL~:; C.v. LVhri'lJ 60% (~1~f'lJm~LL"mL"'1LL'lJ1.mJ~1t1) 
~ 

i5fim1LLUi'l'l 

Box-Cox Dual Power 

0-

m1l-1LU f'I'l1lJL~'1 1~tJi'l:: A 1~tJi'l:: A 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

00 
w 

83



84 

'"l'l n [;]'l~'l-:l~ 4.37 ~lJ':h L ULL~fl::~::~lJ"lJ'el-:l 1"1'J'l~mj' YJ n'ijfin'l~LLUfl-:l'"l::ij LLU'J L UlJ"lJ'el-:l1'eltl 

fl::"lJ'el-:l 1"1'J'llJ~ 'l L1'"lL un 'l~LLfltl qJ'\.ni'ellqJ fl [;]'ellJ~U'el-:l~ij n 'l nL'"l n LL'"l-:l LLlJlJhlu n ~L uVi fII'Vl 'l-:l 

L~mnu n~h'J~'el1'eltlfl::"lJ'el-:lI"1'J'llJ~'lL1'"lLUn'lmnirqJvni'ellqJfl[;]'ellJ~U'el-:l~ijn'l~LL'"lnLL'"l-:lLLlJlJhl 
un ~'"l::ij LLU'J LUlJfl (;lfl-:l [;]'llJ~::~lJl"1'J'llJL~-:l~ L~lJ~ULd'el~::~lJl"1'J'llJ LU'el~1. U"lI'J-:l [-1.8,-0.9) 

LL~ Ld'el~::~lJ 1"1'J'llJ LU'eltJL U"lI'J-:l [-0.9,-0.3) 1'eltlfl::"lJ'el-:l l"1'J'llJ~'l L1'"lL Un'lnLnirn IVni'ellJfl ~ .~ ~ 

[;]'ellJ~U'el-:l~ijn'lm'"ln LL'"l-:l LLlJlJL2.Jun ~'"l::ij LLU'J L UlJ L~lJ~U[;]'llJl"1'J'llJ L~-:l'"lU~-:l' (;l,...;j-:l '"l'l n,ruLd'el 

1"1'J'llJ L~-:l L~lJ~U~'el1u1'eltlfl ::"lJ'el-:l 1"1'J'llJ ~'l L1'"lL Un'l nLnir qJ'\.ni'ellqJ fl [;]'ellJ~U'el-:l~ij n'l ~LL'"l n LL'"l-:l 

LLlJlJL2.Jun ~'"l::ij li1'lfl (;lfl-:l 

~'lVlflJli1'l~lJ'ln~~ (;l"lJ'el-:l1'eltlfl::"lJ'el-:l 1"1'J'llJ~'l L1'"lL Un'lnLnirqJVI'li'ellqJfl [;]'ellJ~U'el-:l~ij n'l~ 
LL'"l n LL'"l-:l LLlJlJ1~un ~L ULL~fl::~::~lJ"lJ'el-:l 1"1'J 'llJ LU LLfl::I"1'J'llJ L~-:l '"l ::1~':I'l 

L UYJ m::~lJl"1'J'llJ LU 1i1'l~lJ'ln~~ (;l"lJ'el-:l1'eltlfl::"lJ'el-:l 1"1'J'llJ~'l L1'"lL Un'lnLnir qJVI'li'ellqJfl 
, ~ 

[;]'ellJ~U'el-:lVlijn'l~LL'"lnLL'"l-:lLLlJlJ1~un~ '"l::1~'"l'ln'ijfin'lmUfl-:lVi'-:l~'el-:l'ijfiLvhnu 

o .. .CIII I'" 0 CI' I'" I IV 

2.11) '"l'lU'JU'Jfi'Vl(;lfl'el-:lL'Vl'lnlJ 5 '"l'lU'JUlJfl'elnL'Vl'lnlJ 3 LLfl:: C.V. L'Vl'lnlJ 40% 

'"l'ln[;]'l~'l-:l~ 4.38 ~lJ':I'lLULL~fl::~::~lJ"lJ'el-:l 1"1'J'llJ LU YJn'ijfin'lnLUfl-:l'"l::ij LLU'J LUlJ"lJ'el-:l1'eltl 

fl::"lJ 'el-:l 1"1'J'llJ ~ 'l L1'"l1. un'l ~LLnir qJVI'li'ellqJ fl [;]'ellJ ~U'el-:l~ ij n 'l ~LL'"l n LL'"l-:l LLlJlJ1~un ~1. uVi fII'Vl'l-:l 

L~mnu n~'l'J ~'el 1'eltlfl::"lJ'el-:l 1"1'J'llJ~'l L1'"lL Un'lnLnirqJVI'li'ellqJfl [;]'ellJ~U'el-:l~ij n'l~LL'"l n LL'"l-:l LLlJlJ1~ 
un ~'"l::ij LLU'J L UlJ L~lJ~U[;]'llJ 1"1'J'llJ L~-:l'"lU~-:l'"l (;lVl;l-:l '"l'l n,ruLd'elI"1'J'llJL~-:l L ~lJ~U~'el1U1'eltlfl::"lJ'el-:l 

q 

1"1'J'llJ ~'l L1'"lL Un'l nLnir qJVI'li'ellqJfl [;]'ellJ~U'el-:l~ij n'lm'"l n LL '"l-:l LLlJlJ1~un ~'"l::ij li1'lfl (;lfl-:l 

~'l,...flJ 1i1'l~lJ'ln~~ (;l"lJ'el-:l1'eltlfl::"lJ'el-:l 1"1'J'llJ~'l L1'"lL Un'lnLnir qJVI'li'ellqJfl [;]'ellJ~U'el-:l~ij n'l~ 
LL'"l n LL'"l-:l LLlJlJ1~un ~L ULL~fl::~::~lJ"lJ'el-:l 1"1'J'llJ LU LLfl ::1"1'J'llJ L~-:l '"l::1~':I'l 

L UYJ m::~lJ 1"1'J'llJ LU 1i1'l~lJ'l n~~ (;l"lJ'el-:l1'eltlfl::"lJ'el-:l 1"1'J'llJ~'l L1'"lL Un'l ~LLnir qJ""'li'ellqJfl 
, ~ 

[;]'ellJ~U'el-:lVlijn'lnL'"lnLL'"l-:lLLlJlJL2.Jun~ '"l::1~'"l'ln'ijfin'l~LLUfl-:lVi'-:l~'el-:l'ijfiLvhnu 
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l1f11'Vl1~L~mn'W mhJ~tl ~'e1tJ~~"lJ'e1~1"ll')1l-J~1L~'"lL'Wmmn11'lJVl1;r'e1~~r;]'e1lJ~'Wtl~~iim1LL'"lnLL'"l~ 

LLlJlJhhJn ~'"l~ii LL'WI') LUl-J L~l-J~'Wr;]1l-J 1"ll')1l-JL~~'"l'W~~' (;lVl~~ '"l1 mr'WL~'e11"ll')1l-JL~~ L~l-J~'WlJltl hI 

~'e1tJ~~'lItl~ 1"ll')1l-J~1 L~'"lL 'Wmmn11'lJVl1;r'e1~~ r;]'e1lJ~'W'e1~~iim1LL'"l n LL'"l~LLlJlJhjtl n ~'"l~ii .-i1~ (;l~~ 
, 

Liltl1~~lJl"ll')1l-JLU'e1~L'W'lh~ [-1.8,-1.2) LL~~ [-0.9,-0.3) 

LLIJlL~tl1~~UI"ll')1l-JLUtltlL'W"ll'J~ [-1.2,-0.9) ~tltJ~~'lI'e1~1"l'J1l-J~1 L1'"lL'Wm1LLn11 n IVl1;rtll-J~ ~ .~ ~ 

r;]tllJ~'Wtl~~ii mm'"l n LL '"l~ LLlJlJL2Jtl n ~'"l~ii LL 'W'J L Ul-J ~ (;l~~ r;]1l-J1~~lJ 1"ll')1l-J L~~~ L ~l-J~'W 

~1V11lJ.-i1~l-J1 n~~(;l"lJ'e1~~'e1tJ~~"lJ'e1~ 1"ll')1l-J~1 L~'"lL 'Wm1LLn11 'lJVl1;rtl~~ r;]tllJ~'Wtl~~ii m1 

LL'"l n LL'"l~ LLlJlJL2Jtl n ~L 'WLLIJl~ ~1~~lJ"lJtl~ 1"ll')1l-J LU LL~ ~1"ll')1l-J L~~ '"l ~ L~~1 

Ld'e11~~lJl"ll')1l-JLU'e1tlL'W"lll')~ [-1.8,-0.6) .-i1~l-J1n~~(;l"lJ'e1~~tltJ~~"lJ'e1~1"ll')1l-J~1L~'"lL'W 
~ . , ., 

m1LLn11'YVl1;rtl~~r;]tllJ~'W'e1~Vliimm'"lnLL'"l~LLlJlJhjtln~ '"l:;HI'"l1n~fimmtl~~~~ 
AQ I .., 

~tl~'JDL'Vl1n'W 

Ld'e11~~lJl"ll')1l-J LU'e1tlL'W"lll')~ [-0.6,-0.3) .-i1~l-J1n~~(;l"lJ'e1~~'e1tJ~:;"lJ'e1~ 1"l'J1l-J~1 L1'"lL 'W 
~ . 

m1LLn11 'lJVl1;r'e1~ ~ r;]tllJ~'W'e1~~ii m1LL'"l n LL'"l~ LLlJlJL2Jtl n ~ '"l:;L~'"l1 n~fim nLtl~~ 

LLlJlJ Dual Power LLIJl'"l:;L2J~h~'"l1n~fimmtl~~LLlJlJ Box-Cox l-J1m!n 



~1'1~vI 4.40 LL~ (11\1 n1nmmJ LVitJu~fin1~LLtJ~\I.;r!l~~ t(11tJ~'"I1~n..l1'"11 nj!ltJ~:;<jJ!l\l rl'l1aJ~1 L~'"I1 t.ln1~LLn,j 'l!~1.;r'tl~~ IWflU~t.l'tl\l~iJ n1~LL'"In LL'"I\I LLuuhJ 

tJn~fl1tJ~~\ln11LLtJ~\I''tl~~ Ld!l~1t.l'lt.lilfiVl(11~'tl\l (a) L'Yl1nU 5 ~1t.l'lt.lU~'tln (b) L'Yl1nU 5 LL~:; C.v. L'Yl1nU 20% (~1~fun11LL'"ImL'"I\lLLUULU'1tJ) 
'lfim:i'LL1J~~ 

Box-Cox Dual Power 

1'1'l1~mJ 1'l'l1).JLJ;i~ A, 1tl£J~~ A, 1tl£J~~ 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

00 
Q) 
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1JI1'1~;I 4.41 LL~ ~~ n'WLmmJ LVltJu~fin11LLtJ'Cl~;]fl2-J'Cl t~tJ~"1HU1"1n~'iltJ'Cl:::1J'il~ fol,)12-J~1 L~" 1 'I..ln11LLn'l1 fiJ'\.n;]fl2-J'Cl [;lflU~'I..Ifl~~i1 n11LL" n LL"~ LLuuhJ 
~ ~ ~ 

tJn~111tJ~~~n11LLtJ'Cl~;fl2-J'Cl L~'il41'1..1,)'I..I~fiVlt.'l'Cl'M (a) L'Yl1nU 5 41'1..1,)'I..IU~'iln (b) Lv11nu 5 LL'Cl::: C.v. L'Yl1nU 40% (~1~fun11LL"mL"~LLuULU;1tJ) 
~ 

ijfim1LLu~.:I 

Box-Cox Dual Power 

1'I'l1~LU 1'I'J'mL(;)\I " 1fltJ~~ A, 1fltJ~~ A, 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5 ,-1.8] 

::0 
-..J 
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.aI • F.! ......... • I " ~ ... " 0 .. 'I "."1" ....... ~ , 
j;J1'i1~~ 4.42 LL~ 111~ n'lnunJ'!J L'VltJ'!J'lfin'l~LLu~~'iI'tllqj~ bl1ltJ~"'l1~n.l1"'l1 n~'tltJ~~'iI'tl~ fOI'l1~~1 L~"'l b\ln'lnLnu C\lVl1'i1'tllqj~ 11l'tl'!J~\l'tl~'Vl~ n'l~LL"'lmL"'l~ LL'!J'!J b~ 

Un~1l1tJVli~n'l~LLU~~;r'tllqj~ Ld'tl~1\l'l\l~fi'VlI1l~'tl~ (a) LVi'lri'!J 5 ~1\l'l\l'!J~'tln (b) LVi'lri'!J 5 LL~~ C.v. LVi'lri'!J 60% (~1V1f'!Jn'l~LL"'lmL"'l~LL'!J'!JL,j'.n1tJ) 

'lfim~ul.J~~ 

Box-Cox Dual Power 

FI'l1).JLU ~,)1).Jtc;i~ A 1~tJ~:; A 1~tJ~:; 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

(Xl 
(Xl 

88
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2.13) 
o _011IIII I IV 0 c:r I IV I IV 

'il1'W'J'W'Jfi'YHMI'fl..:lL'Vl1nU 5 'il1'W'J'WU~'flm'Vl1nU 5 LL~::: C.V. L'Vl1nU 20% 

~:::"11 'fl..:l f'l 'J 1 ~ ~ 1 L~'il t'W n 1 ~LLn ir 'k! 'VI1-if'fl ~ ~ In 'fl U ~ 'W'fl..:l ~ ij n 1 nL'il n LL'il..:l LL u uhhJ n ~t 'W Vi PI '1'1 1..:1 

L~mn'W n~h'Jf1'fl ~'flU~:::"1I'fl..:lf'l'J1~~1L~'ilt'Wmmnir'k!'VI1-if'fl~~In'flU~'W'fl..:l~ijm~LL'ilnLL'il..:lLLUUhJ 
.. oII:IIiI ""C:.J' .... 1.cJ~.r4l.., ill 

Unl'l'il:::~LL'W'J L'W~L"r"l~"1I'Wln1~~:::(;lUf'l'J1~L(;l..:l'Vl L"r"l~"1I'WL~'fl~:::(;lUf'l'J1~LU'flUt'W"ll'J..:I [-1.8,-1.2) 
'lJ 

LLl'lLd'fl~:::~Uf'l'J1~ LU'fl [Jt'W"ll 'J..:I [-1.2,-0.3) ~'flU~:::"1I'fl..:lf'l'J1~~1 L~'il t'l..lm~LLnirn 1'VI1-if'fl~~ 
'lJ .~ 'lJ 

In'flU~'W'fl..:l~ijmnL'iln LL'il..:l LLUuhiun~'il:::ijLL'I..l'J LU~ L~~~'Wln1~f'l'J1~L(;)..:I'il'W~..:I'il (;l'VIn..:l 'il1 m!'I..lLd'fl • 
f'l'J 1 ~ L(;)..:I L~~~'Wl'l'fl1U~'flU ~ :::"1I'fl..:l f'l'J1~ ~1 L~'il t 'Wm nLnir 'k!'VI1-if'fl~ ~ In'flU ~'W'fl..:l~ij m1LL'il n LL'il..:l 

LLuuhJun ~'il:::ij I"h~ (;l~..:I 

~1'V1ful"h~~1n~~ (;l"1l'fl..:l~'flU~:::"1I'fl..:l f'l'J1~~1 L~'il t 'WmnLnir 'k!'VI1-if'fllol~ l'l'flU~'W'fl..:l~ij m~ 
LL'iln LL'il..:l LLUuhiun ~t 'I..lLLl'l~:::~:::~U"1l'fl..:l f'l'J1~ LU LL~:::f'l'J1~ L(;)..:I 'il:::Hl~1 

t'W'VJn~:::~Uf'l'J1~LU ,"h~~1n~~(;l"1l'fl..:l~'flU~:::"1I'fl..:lf'l'J1~~1L~'ilt'WmnLni1t1J\n-if'fl~~ 
, ~ 

In'flU~'W'fl..:lVlijm~LL'ilnLL'il..:lLLuu1~un~ 'il:::1~'il1n';)fim~LLU~..:I";..:I~'fl..:l';)fiL'Yhn'W 

o .. ~ I.... 0 cr I CV I IV 

2.14) 'il1'W'J'W'Jfi'Vl(;l~'fl..:lL'Vl1nU 5 'il1'W'J'WU~'flm'Vl1nU 5 LL~::: C.v. L'Vl1nU 40% 

~:::"1I'fl..:l f'l'J1~~1 L~'il t 'Wn1~LLnir'k!'VI1-if'fl~~ In'flU~'W'fl..:l~ij n1~LL'il n LL'il..:l LLUu1~un ~t 'I..lVi PI '1'1 1..:1 

L~mn'W mh'Jf1'fl ~'flU~:::"1I'fl..:lf'l'J1~~1L~'ilt'WmnLnirt1J'VI1-if'fl~~In'flU~'W'fl..:l~ijmnL'ilnLL'il..:lLLUU1~ 
.- ell i.I.::r:.r IV I ..J .:a! J'.cU IV g., I 

Unln'il:::~LL'W'J L'W~L"r"l~"1I'Wln1~~:::(;lUf'l'J1~L(;l..:l'VlL"r"l~"1I'WL~'fl~:::(;lUf'l'J1~LU'flPJt'W"ll'J..:I [-1.8,-1.5) 

LLl'lLd'fl~:::~Uf'l'J1~LU'fl[Jt'W"ll'J..:I [-1.5,-1.2) LL~::: [-0.9,-0.3) ~'flU~:::"1I'fl..:lf'l'J1~~1L~'ilt'Wm~ 
'lJ 

LLnir'k!'VI1-if'fl~~ In'flU~'W'fl..:l~ij mnL'iln LL'il..:l LLuu1~u n ~'il:::ij LL'W'J L U~ L ~~~'Wm~ f'l'J1~ L(;)..:I'il'l..l~..:I' (;l 
'VIn..:l 'il1m!'WLd'flf'l'J1~ L(;)..:I L~~~'Wl'l'fl1U~'flU~:::"1I'fl..:l f'l'J1~~1 L~'il t 'WmnLnir t1J'VI1-if'fl~~ l'l'flU~'W'fl..:l~ 
ijm~LL'ilnLL'il..:lLLUu1~un~'il:::ijfOi1~(;l~..:I 

, 
.ell "" ~ ''I .J ~ 0 <I 'I ~."1 

LL~:::L~'fl~:::(;lUf'l'J1~LU'flPJ ~'W-1I'J..:I [-1.2,-0.9) ~'flU~:::"1I'fl..:lf'l'J1~~1L~'il ~'Wn1~LLn1J'k!'VI1 

-if'fl~~ l'l'flU~'W'fl..:l~ij m m'il n LL'il..:l LLUu1~u n ~'il:::ij LL 'W'J L U~~ (;l~..:I 1n1~ ~:::~u f'l'J1~ L(;)..:I~ L ~~~'W 
~1'V1fufOi1~~1n~~(;l"1l'fl..:l~'flU~:::"1I'fl..:lf'l'J1~~1L~'ilt'Wmmnir'k!\n-if'fl~~In'flU~'I..l'fl..:l~ijm~ 

LL'ilnLL'il..:lLLUu1~un~t'WLLl'l~:::~:::~U"1l'fl..:lf'l'J1~LULL~:::f'l'J1~L(;)..:I 'il:::1~~1 
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~ .... '" 1.caI.J tI 0 G., "'lOGf '" 
~t.lVJ m:::(;l'lJ fOl'l1~ LU fOl1Vl~1 nVl ~ 1n'1l'el":!~'elt.l~:::'1I'el":! fOl'l1~~1 L~~ ~t.lm~LLnlJ'lJ~1'11'el~~ 

, ~ 

(;1'eltJ~t.l'el..:!Vlijmm~nLL~..:!LLtJtJ1~un~ ~:::1~~1nijfimmu~..:!'Vi":!~'el..:!ijfiL'Vi1nt.l 

..J '''I'''' " ... -. I - ~ " " ~1n(;11~1..:!Vl 4.42 'V'IU'l1 ~t.lLL(;1~:::~:::InU'1I'el":! fOl'l1~ LtJ VJmfin1~LLlJ~..:!~:::~LLt.l'l ~t.l~'1I'el":!~'elt.l 

~ :::'1I'el..:! fOl 'l1 ~ ~ 1 L ~~ L t.l n 11LLn tf 'lJ ~ 1;r 'el ~ ~ (;1 'elU ~ t.l'el..:! ~ ij n 1 ~LL~ nLL ~..:! LL UU 1~ U n ~L t.ll1 PlVl1..:! 

L~mn'l.l mh'l~'el1'elt.l~:::'1I'el":!fOl'l1~~1L~~Lt.lmmntf'Y~1;r'el~~(;1'eltJ~t.l'el..:!~ijm~LL~nLL~..:!LLUu1~ 
un~~:::ij LLt.l'l L U~ L~lJ~'l.l(;11~ fOl'l1lJ L~..:!~t.ln..:!~ In~;l..:! ~1mrt.lLd'elfOl'l1lJ L~..:! L ~lJ~'l.l(;\'el1U1'elt.l~:::'1I'el":! • 

fOl'l1lJ~1 L~" L t.lm mntf 'lJ~1;r'el~~ (;1'eltJ~t.l'el..:!~ij m~LL ~ n LL~..:! LLtJtJ~Un~,,:::ij 1ii1~ In~..:! 

~1~1tJIii1~~1 n~~ 1n'1l'el..:!1'elt.l~:::'1I'el":! fOl'l1~~1 L~" L t.lmnLntf 'lJ~1;r'el~~ (;1'eltJ~t.l'fl..:!~ij m ~ 
LL"nLL"..:! LLUu1~un~L t.lLL(;\~:::~:::~tJ'1I'el":!fOl'l1~ LULL~:::fOl'l1lJ L~..:! ,,:::1~~1 

Ld'el~:::~UfOl'l1~ LU'elUL'l.l'll'l..:! [-1.8,-0.6) 1ii1~lJ1n~~ 1n'1l'el..:!1'elt.l~:::'1I'el":! fOl'l1lJ~1 L~~ L t.l 
~ . 

, '" 
mmntf 'lJ~1;r'el~ ~ (;1'eltJ~t.l'el..:!Ylij mm~ n LL~..:! LLUtJ1~un ~ ~:::1~"1 nijfimnLU~":!'Vi..:! 

~... I .... 

~'el..:!'lfiLVl1n'l.l 

Ld'el~:::~UfOl'l1lJ LU'el~1 'l.l'll'l..:! [-0.6,-0.3) 1ii1~Wln~~In'1l'el..:!1'elt.l~:::'1I'fl..:! fOl'l1lJ~1 L~" Lt.l 

m~LLntf 'lJ~1;r'el~~ (;1'eltJ ~t.l'el..:!~ij m ~LL" n LL~..:! LLtJu1~un ~ ,,:::Hf"1 n ijfim ~LLU~,,:! 

LLUtJ Dual Power LL(;\~:::1~(;\1..:!~1nijfimnLU~..:!LLUU Box-Cox l-J1m!n 



j;J1'l1.:1;i 4.43 LL~ Vl~n1nmtJ'lJ LVitJ'lJfjfin1~LLUfl~;r'El~fl LVltJ~"'l1~ru1"'l1nr'EltJfl:::"!J'El~ f'l,)12-J~1 L1"'lL 'lJn1~LLnif 'Y,.n;r'El~fl ~'El'lJ~'IJ'El~~il n1~LL"'l n LL"'l~ LL'lJ'lJi.2J 

Un~Jl1tJ~i~n1nLUfl~;r'Ell.Jfl Ld'El~1'IJ,)'lJfjfiVlVlfl'El~ (a) L'Yhn'lJ 5 ~1'IJ,)'IJ'lJ~'Eln (b) L'Yhn'lJ 7 LLfl::: C.V. L'Yhn'lJ 20% (~1~f'lJn1nL"'lmL"'l~LL'lJ'lJLU.n1tJ) 
fjfin11LtU~-3 

Box-Cox Dual Power 

0-

I'1'lI~LlJ f'l(n~L~-3 1tltJ~:; A 1tltJ~:; A 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

( -1.2,-1.5] 

(-1.5,-1.8] 

CD 

91



611'11.:1;1 4.44 LL~ (?l~mntIhl'l.J LVitlu'lfim~LLUfl~.;rtUJfl L(?ltlVi"'l'1~ru'1"'l'1 nrt1t1fl:;"Il'rN fl'l'1~~'1 L1"'l1 ummnu ru~'1.;rt1~fl (;]t1U~Ut1~~iim~LL"'ln LL"'l~ LLuuhJ 
~ w ~ 

Un~f1'1t1~~~m~LLUfl~.;rtl~fl ~tl~'1U'lU'lfi'Vl(?lflt1~ (a) Lvi'1nu 5 ~'1u'luufitln (b) Lvi'1nu 7 LLfl:; C.V. Lvi'1nu 40% (~'1~fUmnL"'lmL"'l~LLuULU.n'1t1) 
~ 

'lfin11LLUf'i~ 

Box-Cox Dual Power 

f'l,)1~.mj' f'l,)1~L~~ A ffiuf'i:: A 1t:lUf'i:: 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

:0 
1'0 

92



j;'I1'l1.:1;t 4.45 LL~ IMn11LmtiU L Vitlu':jfin11LLU~'1;r'fl~~ t~tlVl"'l11ru1"'11 n1'fltl~::"1I'fl'l rl'l1~~1 L~"'I1 'Wn11LLn,j nJ'\n;r'fl~~ (;l'flU~'W'fl'l~ij n11LL"'I n LL"'I'I LLuuhJ .. '" .. 
un~Jl1t1'\!1i'ln11LLU~'1;rtl~~ ~tl~1'W'l'W':jfi'VI(;l~tl'l (a) LVi1tiU 5 ~1'W'l'Wu~'fln (b) Lvi1tiU 7 LL~:: C.V. LVi1tiU 60% (~1'\!1fun11LL"'InLL"'I'ILLuULtJ.;{1t1) 

" 
'lfim1LLtl~~ 

Box-Cox Dual Power 

f'I'l1l-JLU f'l,)1l-JLr;i~ A 
... 
1f)U~:: ffiu~:: A 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

to 
'-'> 

93
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ronn 1n111..:1~ 4.43 YltJ~1 L ULLr;if'l::1::~tJ"1I'el..:l1"l,)1l.J L1J "jn';)fim1LLUf'l..:l,,::ihLU') L Ul.J"1I'el..:l1'eltJ 

f'l ::"1I'el..:lI"l,) 1l.J ~ 1 L1" L Un1 nLnU qjVl1oif'el~ f'l1n'eltJ~U'el..:l~iJ n11LL" n LL"..:I LLtJtJhlu n ~L uVi f'll'l1..:1 

L~mnU mh,)~'el1'eltJf'l::"1I'el..:l1"l,)1l.J~1L1"LUmnLnUC)JVl1oif'el~f'lIn'eltJ~U'el..:l~iJmnL"nLL"..:ILLtJtJl~ 
un~,,::iJ LLU') L Ul.J L~l.J~UIn1l.J 1"l,)1l.JL(;}..:I"U~..:I" (;lVl~..:I "1m!ULd'elI"l,)1l.J L~..:I L ~l.J~ur;i'ellU1'eltJf'l::"1I'el..:l 

q 

1"l,)1l.J~1 L1" L um mnu qjVl1oif'el~f'lIn'eltJ~U'el..:l~iJ mm" n LL"..:I LLtJtJl~u n ~,,::iJ 1i11 f'l C;)f'l..:l 

~1V1ftJ 1"11~l.J1n~~ (;l"1l'el..:l1'eltJf'l::"1I'el..:l1"l')1l.J~1 L1" L Um1LLnUqjVl1oif'el~f'lIn'eltJ~U'el..:l~iJ m1 

LL" n LL"..:I LLtJtJl~u n ~L ULLr;if'l::1::~tJ"1I'el..:l1"l,)1l.J L1J LLf'l :::1"l,)1l.J L(;}..:I ,,:: 1~~1 

L U"j m::~tJI"l')1l.J L1J 1"11~l.J1n~~ (;l"1l'eN1'eltJf'l::"1I'el..:l1"l,)1l.J~1 L1" L UmnLnU qjVl1oif'el~f'l 
, ~ 

In'eltJ~U'el..:lV1iJ mm" n LL"..:I LLtJtJl~un ~ ,,::1~"1 nijfim1LLUf'l..:l~..:I~'el..:lijfi L'Vh nu 

2.17) 

f'l ::"1I'el..:l1"l,)1l.J ~ 1 L~" L Un11LLnU qjVl1oif'el~ f'l1n'eltJ~U'el..:l~iJ n1 nL" nLL"..:I LLtJtJ1~u n ~L uVi f'll'l1..:1 

L~mnU mh,)~'el1'eltJf'l::"1I'el..:l1"l,)1l.J~1L1"LUmnLnUC)JVl1oif'el~f'lIn'eltJ~U'el..:l~iJmnL"nLL"..:ILLtJtJl~ 
",.:::III i.I~.J' IV 1.cJ~.J' oJ IV g" I 

un 1n,,::l.J LLU') L Ul.J LYll.J"1IUIn1l.J1:::(;ltJl"l,)1l.JL(;l..:l'Vl LYll.J"1IULl.J'el1::(;ltJ 1"l,)1l.J LtJ'el~L u-rl')..:1 [-1.8,-1 .5) 

LLr;iLd'el1:::~tJl"l,)1l.J LU'eltlLU-rl')..:1 [-1.5,-0.3) 1'eltJf'l::"1I'el..:l1"l,)1l.J~1 L~" Lum1LLnun l'\.n;)'ell.Jf'l ~ .~ ~ 

In'eltJ~U'el..:l~iJ m1LL" nLL"..:I LLtJtJl~u n~,,::iJ LL U') L Ul.J L ~l.J~UIn1l.J 1"l,)1l.J L(;}..:I"U~..:I" C;)VI~..:I "1 m!uLd'el q 

1"l')1l.J L(;}..:I L ~l.J~ur;i'ellu1'eltJf'l :::"1I'el..:l1"l,)1l.J~1 L~" 1 'l.ln1nLnU qjVl1oif'el~f'lIn'eltJ~U'el..:l~iJ n 1 nL" n LL"..:I 

LLtJtJl~un ~,,::iJ 1"i1f'l (;If'l..:l 

~1V1ftJI"i1~l.J1n~~(;l"1l'el..:l1'eltJf'l::"1I'el..:l1"l,)1l.J~1L~"LUmmnUqjVl1oif'el~f'lIn'elU~U'el..:l~iJm1 
LL" n LL"..:I LLu'lJl~un ~L ULLr;if'l:::1::~tJ"1I'el..:l1"l,)1l.J L1J LLf'l ::1"l,)1l.J L(;}..:I ,,::1~~1 

L 'W"j m::~tJ 1"l,)1l.J L1J 1"i1~l.J1 n~~ (;l"1l'el..:l1'eltJf'l ::"1I'el..:l1"l,)1l.J~1 L~" L 'WmnLnuqj'\.noif'el~f'l 
, ~ 

In'eltJ~'W'el..:lV1iJ m1LL" n LL"..:I LLtJtJl~un ~ ,,::1~"1 n';)fim1LLUf'l..:l~..:I ~'el..:lijfi L'Vh n'W 

2.18) 
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L;)U'J n\l mh'J Pi~ 1~U~::'jJ~':! fil'J12J~1 L~'"l1 \lmnLni1'1!Vl1;r~~~ j;)~U~\I~.:!~ilm1LL'"l n LL'"l.:! LLUu1~ 
.... ",":'J' I odl .. ~.4 I~.r I~'" 

unj;)'"l::2J LL\I'J 'L \12.1 LYi 2.1 'jJ\lj;) 12.1 fil'J12J 'LrM'"lW.l.:!'"l c;,VI\I.:! '"l1 n\l\lL2J~~'J12J'Lc;,.:! L Yi2J'jJ\lj;)~ ~U1~U~::'jJ~':! • 
~'J12J~1L~'"l1\1mnLnU'1!Vl1;r~~~j;)~U~\I~.:!~ilmnL'"lnLL'"l.:!LLUIJ1~un~'"l::il .. h~c;,~.:! 

~1V1fu .. h~2J1n~~ c;,'jJ~.:!1~U~::'jJ~':! m12J~1 L~'"l1 \lmnLnU '1!Vl1;r~~~ j;)~u~\I~.:!~il m1 

LL'"l n LL '"l.:! LLUu1~u n;j1 \lLL[;]~::1::~U'jJ~':! ~fJ 12.1 LU LL~ ::~fJ12J 'L~.:! '"l:: 1~~1 

L~~1::~Ufil'J12JLU~ti1\1'lI'J.:! [-1.8,-1.5) ~h~2J1n~~c;,'jJ~.:!1~U~::'jJ~':!~'J12J~1L~'"l1\1 
~ . 

n 11LLnU C\JVl1;r~~ ~ j;)~u~\I~.:!~il m1LL'"l n LL'"l.:! LLUu1~u n ~ '"l::1~'"l1 n'ijfim1LLU~,:! 

LLUU Box-Cox LL[;]'"l::1~[;]1.:!'"l1n'ijfimnLu~.:!LLUU Dual Power 2J1m!n 

Ld~1::~U ~'J12J Lu~ti1 \I'jI'J.:! [-1.5,-0.6) ~1~2J1n~~c;,'jJ~.:!1~U~::'jJ~.:!m12J~1 L~'"l1 \I 
~ . 

QCII , ... 

~~':!'Jm'V11n\l 

Ld~1::~U~'J12J LU~~1\1'JI'J.:! [-0.6,-0.3) ~1~2J1n~~c;,'jJ~.:!1~U~::'jJ~':! ~'J12J~1 L~'"l1 \I 
, 

--."1' -- .coI.coI ~ '. I.... ~ -- .... .coI • I m1LLnlJ C\JVl1'jJ~~~j;)~U~\I~.:!'V12J m1LL'"lnLLIil.:! LLUU ~2JlJn j;) Iil:: ~c;,'"l1mfim1LLlJ~.:! 

LLUU Dual Power LL[;]'"l::1~[;]1.:!Iil1n'ijfim1LLu~.:!LLUU Box-Cox 2J1m!n 



..a q ctr.caj 1.1 Q. II 0 cr '" SI .:J CII ., I 

911 .. 1.:1'V1 4.46 LL~ 1'l.:Jn11LmmJ LVltI'IJ,)1mI1LLtJ~.:J'!Jfl2-J~ Ll'ltl'Yi"l11rul"11n1'fltl~:;'!J'fl.:J fil,)I2-J~1 L1"1 1 Un11LLmj ru\lll'!Jfl2-J~ (;1'fl'IJ~U'fl.:JVl2-Jn11LL"I n LL"I.:J LL'IJ'IJ ~2-J 
~ ~ ~ 

tJn~J11t1\l1i.:JnI1LLtJ~.:Jojffl2-J~ L~fl~IU')u',)fiVlI'l~'fl.:J (a) Lvhn'IJ 7 ~IU,)U'IJ~fln (b) Lyhn'IJ 3 LL~:; c.v. Lyhn'IJ 20% (~I\l1f'IJn11LL"ImL"I.:JLL'IJ'lJLU·ihtl) 
" 

'i~mnLUfl-l 

Box-Cox Dual Power 

" f'1'l1~LtJ m1~1{;)-l A, 1fltJfl::: 1fltJfl::: A, 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

:0 
:J> 
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~1'i1~;1 4.4 7 LL~ ~\ln11LmmJ LVltJ'lJ'ilfin11LLtl~\I;r'tllol~ L~t1-WfOl'l1ru'lfOl'l nr'tltl~:;'1I'tl\l FI,)'l2-J~'l L1fOlL Un11LLnif '1!~'l;r'tl2J~ (;1'tl'lJ~U'tl\l~i1 n11LLfOln LLfOl\l LL'lJ'lJL2.J 

tln~1l'ltJ~~\ln1nLtl~\I;r'tl2J~ L~'tl~'lu')u'ilfiVl~~'tl\l (a) LVi'lri'lJ 7 ~'lu,)U'lJ~'tln (b) LVi'lri'lJ 3 LL~:; C.V. LVi'lri'lJ 40% (~'l~f'lJn1nLfOlmLfOl\lLL'lJ'lJLU.jhtJ) 

1fim1LL1.J~~ 

Box-Cox Dual Power 

" 1'),)Il-JLlJ 1'),)Il-Jt!ii~ 1fl£J~:: A ffi£J~:: A 

(-0.3,-0.6] 

1.3 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

:0 
--.J 
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j;l1'i1~;1 4.48 LL~ (M n1~LmtiU LV1t1Uijfin1~LLtl~.:I;r'tl~~ t(;ltl~"'l1~n.l1"'l1n1'tltl~:;"JJ'tl.:l F1'l1~~1 L~"'l t 'Un1~LLnU 'Y~1;r'tl~~ j;J'tlU~'U'tl.:l~iJn1~LL"'l n LL"'l.:l LLuuhJ 

tln~Jl1t1~i.:ln11LLtl~.:I;r'tl~~ ~'tl~1'U'l'UijfiVl(;l~'tl.:l (a) LVl1nU 7 ~1'U'l'Uu~'tln (b) LVl1nU 3 LL~:; C.V. LVl1nU 60% (~1~fun11LL"'lmL"'l.:lLLUULU~1t1) 
i)fin11LLtJfl~ 

Box-Cox Dual Power 

" fl'l1;.JLU fl'l1;.JLc;i~ 7~tJfl:; A 7~tJfl:; A 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

co 
(Xl 
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2.19) 

r.nn(;l1n~~ 4.46 YlU~1'hJLLr;l~~1~~U'lJ'fl~I")')'UJL1J ~n'ijfin11LLtI~~""l~2j LLt.!') LU2J'lJ'fl~1'flU 

~~'lJ'fl~ 1"),)12J~1 L1""l1 t.!n11LLnUCYln4f'fllq!~ (;1'flU~t.!'fl~~2j n11LL""l n LL""l~ LLuuhhJn &i1 t.!Vi fIIV11~ 

L~m nt.! Mh') ~'fl 1'flU~~'lJ'fl~ 1"),)12J~1L1""l1t.!n11LLnUCY~14f'fllq!~ (;1'f)U~t.!'fl~~2jn11LL""l n LL""l~ LLuuhl 

tin &i""l~2jLLt.!') LU2J~(;l~~ 1J112J1~~UI"),)12JL~~~ L~2J~t.!L~'fl1~~UI"),)12J L1J'fl~1t.!"lh~ [-1 .8,-1 .5) LL~~ 

[-1.2,-0.9) 

LLr;lL~'fl1~~UI"),)12JL1J'fltJ1t.!"lh~ [-1.5,-1 .2) 1'flU~~'lJ'fl~ 1"),)12J~1 L1""l1t.!n11LLnUn 1~14f'fl2J~ ~ .~ ~ 

lJ1'flU~t.!'fl~~i1 n11LL""l n LL ""l~ LLUU 12.JtI n &i""l ~2j LL U') L U2J L ~2J;t.!(;112J 1~~U 1"),)12.1 L~~~ L ~2J~U 
, 

... <V " ''I ' ) " • .. 'I "."1' LL~~L2J'fl1~(;lUI"),)12JLU'fl~ ~t.!'lI,)~ [-0.9,-0.3 1'flU~~'lJ'fl~1"),)12J~1L1""l ~t.!n11LLnuCY~1 

4f'fl2J ~ (;1'flU~t.!'fl~~;j n11LL""l n LL""l~ LL1JuhJtI n &i""l ~i1 LLt.!') tUl-J L~l-J~t.!(;l1l-J 1")') 1l-Jt~~""lt.!n~""l (;l~~~ 
~ . 

""l1mrUL~'fl1"),)1l-J t~~ L~l-J~t.!r;l'fl 1t11'flU~~'lJ'fl~ 1"),)12J~1 L1""l1 Un11LLnu CY~14f'fllq!~ (;l'flU~t.!'fl~~i1 n11 

LL""l n LL ""l~ LLuu12.JtI n &i""l~i1 ~1~ (;1~~ 

~1~fu~1~2J1n~~(;1'lJ'fl~1'flU~~'lJ'fl~m1l-J~1L1""l1un11LLnUCY~14f'fllq!~(;l'flU~t.!'fl~~2jn11 

LL""l n LL""l~ LLuuhJtln &i1 t.!LLr;l~~1~~U'lJ'fl~ 1"),)12.1 L1J LL~ ~1"),)12J t~..:! ""l~ 1~~ 1 

1 U~ m~~u 1"),)1l-J L1J ~1~l-J1 n~~ (;1'lJ'fl~1'flU~~'lJ'fl..:J1"),)1l-J~1 L1""l1 t.!n11LLnU CY~14f'fllJ~ 
, ~ 

lJ1'flu~t.!'fl~Vii1 n1 nL""l n LL ""l..:! LLUU hltln &i ""l ~ 1~""l1 n'ijfin11LLtI~~~..:! ~'fl~'lfi Lvi 1 nt.! 

~~'lJ'fl..:! 1")') 1l-J~1 L1""l1 t.!n 11LLn tf CY~14f'fllq! ~ (;l'flU ~t.!'fl..:!~ i1 n 11LL""l n LL""l..:! LLuuhJ tI n &i1 uVi fIIV11~ 

L~mnt.! Mh')~'t) ~'flU~~'lJ'el~1"),)1l-J~1L1""l1un11LLnUCY~1.;r'ellq!~(;l'elU~t.!'el..:!~i1n11LL""lnLL""l~LLUuhI 

tI 
- .. ~ g., ..! J' ..... ~ I .cJ .:. .r.=ll..... t.I." I 

n (;1""l~2JLLU,) ~Ul-J LYll-J'lJt.!(;l1l-J1~(;1UI"),)1l-J ~(;1":!V1 LYll-J'lJt.!Ll-J'el1~(;1UI"),)1l-J LU'el~ ~t.!'lI')~ [-1 .8, -1.5) 

LLr;lL~'el1~~UI"),)1l-JL1J'el~1t.!"lh..:! [-1.5,-1.2) LL~~ [-0.9,-0.3) ~'elu~~'lJ'el~m1l-J~1L1""l1t.!n11 

LLnu t"U~14f'ellq! ~ (;l'flU~t.!'el..:!~i1 n1 nL""l n LL ""l..:! LLUU hltl n &i""l ~2j LL U') t U2J L ~ 2J~U(;l12J m 12.1 L~~""l'\J~~' (;l 
'VI;i~ ""l1 mrt.!L~'elm1l-J t~~ L~l-J~Ur;l'el1.tl1'elU~~'lJ'el":! 1"),)12J~1 L1""l1 Un11LLnU ry'VI1.;r'ellJ~ (;l'elU~t.!'el~~ 
2j n11LL ""l n LL""l..:! LLuuhJtI n &i""l ~i1 ~1 ~ (;l~":! 



100 

~1V1furh~~1n~~ t'l'll'el~¥'eltJ~:::'lI'el~ 1il'J1~~1 L~lill umJ'LLflt1 n IVl1;r'el~~ (;l'elU~U'el~~i1 m~ . .~ ~ 

LLlilnLLIil~LLuuLl-ltJn~luLL1?l~:::~:::~U'lI'el~1il'J1~LuLL~:::1il'J1~t~~ Iil:::L~~1 

luVJm:::~ulil'J1~Lu rh~~1n~~t'l'll'el~¥'eltJ~:::'lI'el~1il'J1~~1L~lillum~LLnt1'1!Vl1;r'el~~ 
, ~ 

(;l'elU~u'el~V1i1mJ'LLlilnLLIil~LLuuLl-ltJn~ Iil:::L~1il1n'lfimmtJ~~~~~'el~'lfiL'Yi1nu 

2.21) ~1u'JU'lfi'V1t'l~'el~L'Yi1nu 7 ~1U'JuU~'elm'Yi1nu 3 LL~::: C.V. L'Yi1nu 60% 

1il1n(;l1~1~~ 4.48 ~u~11uLL1?l~:::~:::~U"1I'el~ 1il'J1~ LU VJn'lfim~LLtJ~~Iil:::i1LLU'J til~'lI'el~¥'eltJ 
~:::"1I'el~ 1il'J1~~1 L~lill Un1~LLnt1 '1!Vl1;r'el~~ (;l'elU~U'el~~i1 n1~LLIil n LLIil~ LLuuLl-ltJn ~1 uVi fiI'V11~ 

L~mnU n~h'JFI'el ¥'eltJ~:::"1I'el~1il'J1~~1L~lillummnt1'1!Vl1;r'el~~(;l'elU~U'el~~i1mJ'LLlilnLLIil~LLuuLl-l 

tJn~Iil:::i1LLU'Jtil~L~~~U(;l1~~:::~UIil'J1~t~~~L~~~ULd'el~:::~ulil'J1~LU'el~1u'll'J~ [-1.8,-1.2) 

LL1?lLd'el~:::~UIil'J1~ LU'el~lu'll'J~ [-1.2,-0.9) ¥'eltJ~:::"1I'el~1il'J1~~1 L~lillum~LLnif'1!Vl1;r'el~~ 
(;l'elU~U'el~~i1mmlilnLLIil~LLuuLl-ltJn~Iil:::i1LLU'Jtil~~t'l~~(;l1~~:::~UIil'J1~t~~~L~~~U 

LL~:::Ld'el~:::~u 1il'J1~ LU'el~l u'll'J~ [-0.9,-0.3) ¥'eltJ~:::"1I'el~ 1il'J1~~1 L~lill um1LLnif '1!Vl1 

;r'el~ ~ (;l'elU~U'el~~i1 n11LLIil n LLIil~ LLuuLl-ltJn ~1il:::i1 LLU'J til~ L~~~U(;l1~ 1il'J1~ t~~IilU~~' t'lVl;1~ 
1il1mrULd'elIil'J1~t~~L~~~u1?l'elLtJ¥'eltJ~:::"1I'el~1il'J1~~1L~lillumJ'LLnt1'1!Vl1;r'el~~(;l'elU~U'el~~i1m~ 
LLlilnLLIil~LLuuLl-ltJn~Iil:::i1rh~t'l~~ 

~1V1furh~~1n~~ t'l"1l'el~¥'eltJ~:::"1I'el~ 1il'J1~~1 L~lill um~LLnt1'1!Vl1;r'el~~ (;l'elU~U'el~~i1 m~ 
LL Iil n LL Iil~ LLUULl-ltJ n ~1 ULL1?l~:::~:::~U"1I'el~ 1il'J1~ LU LL~ :::1il'J1~ t~~ Iil:::L~~ 1 

Ld'el~:::~u 1il'J1~ LU'el~l u'll'J~ [-1.8,-0.6) rh~~1n~~ t'l"1l'el~¥'eltJ~:::"1I'el~ 1il'J1~~1 L~lill U 
, ... 

mJ'LLnt1 '1!Vl1;r'el~ ~ (;l'e)U~U'e)~V1i1 mJ'LLliln LLIil~ LLuuLl-ltJn ~ Iil:::L~1il1 n'lfimmtJ~~~~ 
oIIII:Irto4 I Go' 

~'el~'JfiL'V11nU 

Ld'e)~:::~UIil'J1~ LU'e)~lu'll'J~ [-0.6,-0.3) ri1~~1n~~t'l"1l'e)~¥'e)tJ~:::'lI'e)~ 1il'J1~~1 L~lill U 

"."f" ...I "" ~ '. I.... ~ " .... "" • I m1LLnl.l'1!Vl1"11'e)~~(;l'elU~u'e)~'V1~mJ'LLlilmLIil~LLUU ~~l.In(;l Iil::: ~t'l1il1mfim~LLl.I~~ 

LLUU Dual Power LL1?lIil:::Ll-l1?l1~1il1n'lfimJ'LLtJ~~LLUU Box-Cox ~1mrn 



.. _ ~ oC:II Qq " .ca, " 0 Q' "" .J.t:III 1 ' ~1'71.:J" 4.49 LL~ l'l\lmnlJjtJtl L'YltJtl'.lfin IjLLtl~N"1I'fl~fl Ll'ltJYi'"l 1 jn.lI'"l 1 m'fltJfl~"1I'fl\l rl'.lIl-J~1 Lj'"l 1. 'WmnLm1 qjVlI"11'fl~fl j;]'fltl~'W'fl\l'Yll-J mnL'"l n LL'"l\l LLtltl l.J 

tln~1l1tJVI~\ln1nLtlfl\l;r'fll-Jfl Ld'fl~I'W'.l'W~fi'Yl(;lfl'tl\l (a) LVl1ntl 7 ~1'W'.l'Wtl~'tln (b) LVl1ntl 5 LLfl~ C.v. LVl1ntl 20% (~1V11tln1~LL'"lmL'"l\lLLtltlLU'ihtJ) 
OJ 

ijfim~LLtJ~N 

Box-Cox Dual Power 

Pl'l12.mJ Pl'l12.1tvl~ A, 1tltJ£'l:; A, 1tltJ£'l:; 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

o 
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... .caI ... .1111:111 1.1 .Q SI 0 u '" '" .::.I.. '1 I 

j;J1'i1~V1 4.50 LL~ 1?l-:ln1~LmtJU L'V1tJU'lfin1~LL'llfl-:l~~~fl Ll?ltJ~"1~nJ1"1 m~tJfl:;~~-:I f'1'l1~~1 L~" 1. '1.Jn1~LLmj qj"'1~~~fl ~~U~'1.J~-:I'V1~ n1~LL" n LL"-:I LLUU ~~ 

'lln~1l1tJ".i-:ln1~LL'llfl-:l;r'rl2.Jfl L~'rl41'1.J'l'1.Ji)fi'V1{;lfl~-:I (a) L'Yl1nU 7 41'1.J'l'1.JU~tln (b) L'Yl1nU 5 LLfl:; C.v. L'Yl1nU 40% (~1".fun1~LL"mL"-:lLLUULU.jf1tJ) 
'IJ 

'l~n1'1LLtl~\l 

Box-Cox Dual Power 

1'I'l1~LU 1'I'l1~L~\l A 1tltJ~:: A 1tltJ~:: 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

--'" 
o 
~ 
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9l171~~ 4.51 LL~ (;1-!1m1LmtJU L VitJu~fimnLtl~-!I;r'fl~~ L(;1tJ~'"I11ru1'"11 n1'f1tJ~::"1I'fI-!I fol'l12J~1 L~'"I 1 t.lm1LLn11 'Y~1;r'fl~~ IWtlU~t.l'fl-!l~i1 mnL'"I n LL'"I-!I LLuuhl 

tln~Jl1tJ~~-!lm1LLtl~-!I;r'fl2J~ L~'fI~1t.l'lt.l~fi'Vl(;)~'fI-!I (a) Lvi1tiU 7 ~1t.l'lt.lU~'fIn (b) LVi1tiU 5 LL~:: C.v. Lvi1tiU 60% (~1~~Um1LL'"ImL'"I-!lLLuUL,jejf1tJ) 
OJ 

'Sfim1UUfl-l 

Box-Cox Dual Power 

1'1'l1l.mJ 1'1'l1l.Jt~-l ... 
1tlUfl:: A 1tlUfl:: A 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-0.9,-1.2] 

(-1.2,-1.5] 

( -1.5,-1.8] 

o 
w 
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2.22) 

~:;'lJ'f)~ fil'l1~~1 L11ilL un1nLnif C\I~1,]'f)2.J~ ~'f)U~U'f)~~iJn1 ~LLIil n LLIil~ LLuuhJtJn ~L UVl fiI'VI1~ 

L~mriu n~h'l ~'fl ~'fltJ~:;'lJ'f)~fil'l1~~1 L1'"lL UmnLnUC\l~1;r'fl~~ [;J'flU~U'fl~~iJ m~LL'"l n LL'"l~ LLuuhJ 

tln ~'"l:;i:iLLU'l t ,J~L ~~~U[;J1~ fil'l1~t~~'"lU~~'"l (;m~~ Iil1 mruLd'flfil'l1~ t~~ L~~~ulii'fl 'ttl~'f)tJ~:;'lJ/M • 
fil'l1~~1L1'"lLUmnLnifC\l~1;r'f)2.J~~'f)U~U'f)~~iJm~LLIilnLL'"l~LLuu't~tln~Iil:;iJ1il1~(;l~~ 

~1~fuIil1~~1n~~ (;l'lJ'f)~~'f)tJ~:;'lJ'f)~ fil'l1~~1 L11ilLUmnLnif 'Y~1;r'f)~~ [;J'flU~U'fl~~iJ m~ 

LL'"l n LL'"l~ LLuu't~tln ~L ULLlii~:;~:;~u'1l'fl~ fil'l1 ~ L1J LL~ :;fil'l1~ t~~ '"l:; 't~~ 1 

L U'VJ n~:;~um1~ L1J 1il1~~1 n~~ (;l'1l'f)~~'f)tJ~:;"ll'f)~ fil'l1~~1 L11ilL um~LLnif C\I~1,]'fl2.J~ 
, ~ 

~'flU~U'fl~V1iJm~LLIilnLLIil~LLuu't~un~ Iil:;'t~Iil1n~~m~LLU~~11~~'fl~~fiLvhriu 

2.23) 

~:;'1I'fl~ fil'l1~~1 L11ilL un1~LLnu 'Y~1,]'f)2.J~ ~'f)U~U'fl~~iJ n1nLIil n LL'"l~ LLuu't~tln ~L UVl fiI'VI1~ 

L~mriu mhl~'fl ~'fltJ~:;'lJ'fl~fil'l1~~1L1'"lLUm~LLnU'Y~1.]'f)~~[;J'flu~u'fl~~ilm~LL'"lnLLIil~LLUu't~ 

tln ~'"l:;iJLLU'l t,J~ L~~~U~1~ fil'l1~t~~Iilt.l~~'"l (;l~~~ Iil1 nt!t.lLd'flfil'l1~ t~~ L ~~~t.llii'fl 'ttl~'fltJ~:;'lJ'fl~ • 
fil'l1~~1L11ilLt.lmmnifC\l~1,]'fl2.J~[;J'flU~t.l'fl~~iJmnLIilmLIil~LLuu't~tln~'"l:;iJIil1~(;l~~ 

~1~fuIil1~~1 n~~ (;l'lJ'fl~~'fltJ~:;'1I'fl~ fil'l1~~1 L11ilL t.lm~LLnif 'Y~1']'fl~~ [;J'flU~t.l'fl~~i:i m~ 
LL'"ln LL'"l~ LLuu't~tln ~L ULLlii~:;~:;~u'lJ'fl~ fil'l1~ L1JLL~:;fil'l1~ t~~ '"l:;'t~~1 

, , , 
<4 cv "" 1'1 .J I.... GIl II 
L~'f)~:::(;lUfil'l1~LU'f)fJ ~U'JI'l~ [-1.8,-1.2) LL~::: [-0.6,-0.3) fil1'V1~1n'VI~ (;l'lJ'fl~~'fltJ~:;'lJ'fl~ 

m1~~ 1 L11ilL un 11LLnif C\I~1;r'fl2.J ~ lJl'flU~t.l'fl~~i:i m1LLIil n LL'"l~ LLUU't~tl n ~ '"l:;'t~'"l1 n 
~ 

~~mmtl~~l1~~'f)~';j~Lvhrit.l 

Ld'f)~:::~Uf'l'l1~ L1J'fl~Lt.l-rl'l~ [-1.2,-0.6) 1il1~~1n~~(;l'lJ'fl~~'fltJ~:::'lJ'fl~ fil'l1~~1L1'"lL t.l 
n 1~LLnif 'Y~1;r'f)2.J ~ ~'flU~t.l'f)~~i:i m~LL '"l n LL'"l~ LLUU't~tl n ~ '"l :;1~'"l1 n~~mnLtl~~ 
LLUU Box-Cox LLliilil:;1~lii1~Iil1n';j~mnLu~~LLuu Dual Power ~1mrn 
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2.24) 

~:;'jJ'fl~ 1"1':l1~~ 1 L~IiI L un 11LLn if 'Y'VI1;;'fl~ ~ (;l'fl'IJ ~ U'fl~~ ij n 11LLIiI n LLIiI~ LL'IJ'lJhJtJn ~L Ul1 PlV11~ 

L~m nu n~h':l Pl'fl 1'fl£J~:;'jJ'fl~ 1"1':l1~~1 L~IiI1. um1bbnif 'Y'VI1;;'fl~~ (;l'fl'IJ~U'fl~~ij m1LLIiI n LLIiI~ LL'IJ'lJhJ 

tJn ~IiI:;~ LLU':l t U~ L~~;U(;l1~ m1~ t~~IiIU~~IiI ~'VIn~ iii 1 mrUL~'flm1~ t~~ L ~~~ur;i'fl '1.tJ1'fl£J~:;'jJ'fl~ • 
1"1':l1~~1 L~IiI1. un 1mnif 'Y'VI1;;'fl~~ (;l'fl'IJ~U'fl~~ij m 1LL iii n LLIiI~ LL'IJ'lJhJtJ n ~IiI:;ij fOl1 ~ ~~~ 

~1'V1f'IJ fOl1~~1n~~ ~'1J'fl~1'fl£J ~:;'1J'fl~ rl':l1~~1 L~IiI1. um1LLnif 'Y'VI1;;'fl~~ (;l'fl'IJ~U'fl~~~ m1 

LLlilmLIiI~LL'IJ'lJt,jtJn ~L ULLr;i~:;1:;~'IJ'll'fl~ 1"1':l1~ LULL~:;1"1':l1~ t~~ IiI:;'1.~~1 

1"1':l1~~1 L~IiI1. um1LLnif 'Y'VI1;;'fl~~ (;l'fl'IJ~U'fl~~ij m1LLIiI mLIiI~ LL'IJ'lJhJtJ n~ IiI:;'1.~IiI1 n 

~fimmtJ~~LL'IJ'IJ Box-Cox LLr;ilil:;'1.3Jr;i1~IiI1n~fimmtJ~~LL'IJ'IJ Dual Power ~1mrn 

L~'fl1:;~'IJ 1"1':l1~ LU'fl~1. U·jl':l~ [-1.5,-0.9) fOl1~~1n~~ ~'1J'fl~1'fltJ~:;'jJ'fl~ 1"1':l1~~1 L~IiI L U 
, ., 

m1LLnif'Y'VI1;;'fl~~ (;l'fl'IJ~U'fl~Vlij m1LL iii n LLIiI~ LL'IJ'IJ'1.3JtJ n ~ IiI:;'1.~IiI1 n~~m1LLtJ~~11~ 
.<111 I ... 

~'fl~':lfiLV11nU 

L~'fl1:;~'IJ1"1':l1~ LU'fltl1.U"Jl':l~ [-0.6,-0.3) fOl1~~1n~~~'1J'fl~1'fl£J~:;'ll'fl~ 1"1':l1~~1 L~IiI L U 
~ . 

n11LLnif 'Y'VI1;;'fl~ ~ (;l'fl'IJ ~U'fl~~ij n1 nLIiI n LLIiI~ LL'IJ'IJ'1.3JtJ n ~ iii :;'1.~IiI1 n~fi n11LLtJ ~~ 

LL'IJ'IJ Dual Power LLl'llil:;'1.3Jr;i1~IiI1n~fimmtJ~~LL'IJ'IJ Box-Cox ~1nun 



... .c:.I ct..c:.I " CIt. " 0 c:r '" II ~ .CIiI ., I 

911'l1UI 4.52 LL~ "'\lm~LmtiU L 'VltlU,)fin11LLtl~\I~tllJ~ L(;ltl'Vifiil1~tl.I1fiil1 n~tltl~~~tl\l fil,)1lJ~1 L~fiil1 um1LLm1 ru~1'!ltllJ~ (;]tlU~Utl\l'VllJ m1LLfiil n LLfiil\l LLUU ~lJ 
~ ~ ~ 

tln~Jl1u~i\lm~LLtl~\I;rtllJ~ L~tl~1U')u':)fi'Vl"'~tl\l (a) L'Vl1riU 7 ~1u,)U'IJ~tln (b) L'Vl1riU 7 LL~~ C.V. L'Vl1ri'IJ 20% (~1~fum1LLfiilmLfiil\lLL'lJULU.n1U) 
~ 

'lfin1~LL1.J~'1 

Box-Cox Dual Power 

m1~.mj' m1l-JL~'1 .. 
ffif.l~:: 1tlf.l~:: A A 

(-0.3 ,-0.6] 

(-0.6,-0.9] 

(-9.0,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

"" o 
en 
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.. oCII Q.,Q iI .a. " 0 cr "''' .cJ,q ~ I (;11~1.:J" 4.53 LL~ Vl .. :m1~LmtlU L'VltlU,)fin1~LLUfl'l'tl'fl2-Jfl tVltlYf"l1~n.l1"1n~'fltl fl:::'tI'fl'l m12-J~1 L~" l.lJn1~LLmj ru~1't1'fl2-Jfl (;]'flU~lJ'fl'l'Vl2-Jn11LL" n LL"'1 LLUU ~2-J 
~ ~ ~ 

tln~1l1t1~~'1n1~LLtlfl'l;r'fl2-Jfl L~'fl~1lJ,)lJ';)fi'Vl~fl'tl'l (a) LYl1nu 7 ~1lJ,)lJ·J~'fln (b) LYl1nu 7 LLfl::: C.V. LYl1nu 40% (~1~fun1~LL"mL"'1LLUULif-n1t1) 
~ 

i3fim1LLU£'l-l 

Box-Cox Dual Power 

~'J'l)JL1j' m'l~L~-l TfltJ£'l:; " 1fltJ£'l!: A A 

(-0.3,-0.6] 

(-0.6,-0.9] 

(-9.0,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

o 
-....J 
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.. _ f.!! ......... • I " ~ ... " 0 ..., "."1''' ..,J... ~ , 
j;)1'i1.:1f1 4.54 LL~ {;l-:J n1~Lu~t1U LVltlU'lfin1~LLufi-:J"1J'el~fl ~{;ltl~"1~ru1"1 n1'eltlfi:;"1J'el-:J 1il'l12-J~1 L~" ~\ln1~LLnu 'U"'1"1J'el~fi j;J'elU~\I'el-:JVl2-J n1~LL" n LL"-:J LLUU ~2-J 

tln~1l1t1"'~-:Jn1nLtlfi-:J;;'el~fl Lil'el~1\1'l\l~fiVl{;lfi'el-:J (a) Lvi1nu 7 ~1\1'l\lU~'eln (b) Lvi1nu 7 LLfi:; C.V. Lvi1nu 60% (~1,..fun1~LL"mL"-:JLLUULU'1t1) 
" 

';jfim1LLtJ~N 

Box-Cox Dual Power 

" 1'l'l1l.JLU fl'l1l.JL~'1 " 1tlElfl:: TtlElfl:: A A 

(-0.3,-0.6] 
1.3 

68.0 

(-0.6,-0.9] 
97.0 

(-9.0,-1.2] 

(-1.2,-1.5] 

(-1.5,-1.8] 

~ 

D 
co 
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~~"1I'el\l ~'l'l ~~ 'l L1" 1 \In 'l1LLntf ru~'l;r'ellqj ~ 1n'el1J ~ \l'el\l~ iJ n 'l 1LL" n LL,,\I LL1J1JLlJtl n ~1 \lVi fiI'Vl 'l\l 

L~mn\l n~'l'l ~'el 1'eltJ~~"1I'el\l ~'l'l~~'l L1" 1 \lm~LLntfru~'l;r'ellqj~ 1n'el1J~\l'el\l~iJ m~LL" n LL,,\I LL1J1JhJ 

Q Q iI Go' I.J~J'.=J ... ill 
tlnln"~~LL\l'l L\l~~I'l~\lIn'l~~~I'l1J~'l'l~L"'\I'Vl L'V'l~"1I\lL~'el~~"'1J~'l'l~L1J'elt-!1\l"ll'l\l [-1.8,-1.5) 

LLj;JLd'el~~~1J~'l'l~L,J'el~1 \l"ll'l\l [-1.5,-0.3) 1'eltJ~~"1I'el\l~'l'l~~'l L1" 1\lm~LLntfru~'l;r'ellqj~ 

1n'el1J~\l'el\l~iJ m m" n LL,,\I LL1J1JL2Jtln ~,,~iJ LL\l'l L,J~ L~~~\lln'l~ ~'l'l~ L~\I"\l~\I' I'lWn\l "'l n,r\lLd'el 

~'l'l~ L~\I L~~~\lj;J'el Ltl1'eltJ ~ ~"1I'el\l ~'l'l~ ~'l L1" 1 \lm ~LLntf ru~'l;r'ellqj ~ 1n'el1J~\l'el\l~iJ m 1LL" n LL,,\I 

LL1J1JL2Jtln ~,,~iJ ,"h~ "'~\I 

~'l~f1J I"h~~'ln~~ "'"1I'el\l1'eltJ~~"1I'el\l ~'l'l~~'l L1" 1 \lm1LLntfru~'l;r'ellqj~ 1n'el1J~\l'el\l~iJ m1 

LL" n LL,,\I LL1J1J12Jtl n ~1 \lLLj;J~~1~~1J"1I'el\l ~'l'l~ L,J LL~ ~~'l'l~ L~\I ,,~1~~'l 

1 \l'VJm~~1J ~'l'l~ L,J fOi'l~~'l n~~ "'"1I'el\l1'eltJ~~"1I'el\l ~'l'l~~'l L1" 1 \lm1LLntf ru~'l;r'ellqj~ 
, ~ 

1n'el1J~\l'el\lV1iJ mm" n LL,,\I LL1J1J 12Jtl n ~ "~1~,, 'l n~fimmtl~\I'ti\l~'el\l~fi L VI'l n\l 

2.26) 

"'lnln'ln\l~ 4.53 'V'l1J~'l1\lLLj;J~~J'~~1J"1I'el\l ~'l'l~ L,J 'VJn~fimJ'LLtl~\I,,~iJ LL\l'l L ,J~"1I'el\l1'eltJ 
~ ~"1I'el\l ~'l 'l~ ~'l L1" 1 \In'l 1LLntf ru~'l;r'ellqj ~ 1n'el1J~\l'el\l~iJ n'l 1LL" n LL,,\I LL1J1J12Jtl n ~1 \lVi fiI'Vl 'l\l 

L~mn\l n~'l'l ~'el 1'eltJ~~"1I'el\l ~'l'l~~'l L1" 1 \lmnLntfru~'l;r'ellqj~ 1n'el1J~\l'el\l~iJ m J'LL" n LL,,\I LL1J1Jhl 

tln~,,~iJLL\l'l L,J~~"'~\lIn'l~J'~~1J~'l'l~L~\I~L~~~\lLd'elJ'~~1J~'l'l~ L,J'elU1\l"ll'l\l [-1.8,-1.5) 
'lJ 

LLj;JLd'elJ'~~1J~'l'l~ L,J'el~1\l"ll'l\l [-1.5,-0.3) 1'eltJ~~"1I'el\l ~'l'l~~'l L1" 1\lm1LLntfru~'l;r'ellqj~ 
.J.QI ~ I Q Qj iI.::! J' 1.cI.cl ~ .. 

1n'el1J~\l'el\l'Vl~m m" n LL,,\I LL1J1J ~~tl n In" ~~ LL \l'l L \l~ L 'V'l~"1I\lIn'l~ ~'l'l~ LI'l\l"\lC1\1,, I'l~\l\l "'l n\l\lL~'el • 
~'l'l~ L~\I L ~~~\lj;J'el1tl1'eltJ ~ ~"1I'el\l ~'l'l~ ~'l L1" 1 \lmJ'LLn tf ru~'l;r'ellqj~ 1n'el1J~\l'el\l~iJ m1LL" n LL,,\I 

LL1J1J12Jtln ~,,~iJ fOi'l~ "'~\I 

~'l~f1J fOi'l~~'ln~~ "'"1I'el\l1'eltJ~~"1I'el\l ~'l'l~~'l L1" 1 \lmnLntf ru~'l;r'ellqj~ 1n'el1J~\l'el\l~iJ mJ' 

LL" n LL,,\I LL1J1J12Jtln ~1 \lLLj;J~ ~J'~~1J"1I'el\l fOl'l'l~ L,J LL~ ~ fOl'l'l~ L~\I ,,~1~~'l 

" '" !lI l.d.d!ll 0 d " !lI~ !lI 
t 'U 'VJm~~1Jfl111H1J fI1'Vl1l1n'Vlq'~'tIfl'l'H)tH'l~'1HHfl111lfflt'HI t \l f11'J unUtlf"1'IJfllq!1l . ~ 

9lfl'Uff'Ufl'l.yjljf11'J U ~nu ~'Iu'U'U '~tJn~ ~~ '~~ln1~f11mtJll'l'ti'lfffl'l1~t'Yhti'U 
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2.27) 
o.c:::t..cl I QI 0 c:i, QI I QI 

\11'W1'\.rJ1il'1~Hlt)'I1l'11fl'U 7 \l1'W1'W'U'lt)flll'llfl'U 7 U'l::: C.v. ll'llfl'U 60% 

cS lei:)' QI ".c::t..:t .::I 1v v 
\11fl911'il'1l'1 4.54 ~'U11l'WU91'l:::'i:::91'U'I.It)'Ifl11lJl'U lJfl11ifllmll'l'l\1:::lJU'W1 'WlJ'I.It)'I'it)tJ 

'l:::'I.It)'Ifl11lJffll ~ \11 'W fll'i U~i]tu'\11"'t)lJ'l91t)'U ff'W t)'I~iifll 'i U \1 flU \1 'IU 'U 'U i1ill fl~l 'W i1 ffl'll'll~ r.J1n'W .. .. 
, ... v 0 '" 'I vi] v..,;... lIJ '.1 "" d 

fl Cll1fl t) 'i t)r.J'l:::'I.It)'I fl11lJ ffll'i \1 ! 'W fll'i U fl tu'\11'1.1 t)lJ Cl91 t)'U ff'W t)'Il'1lJ fll'i U \1 flU \1 'I U'U 'U !lJ lJfl91 \1 ~ lJ .. .. 
v ,;,. J 41 1 ' ..,; ,;,. J..,; 41 v ''I ' 

U'W 11 'WlJl~lJ'I.I'W911lJ l:::~'Ufl11lJ ~'Il'1I'VilJ'I.I'WllJt)'i ~91'Ufl11lJl'Ut)~ ! 'W'lI1'1 [-1 .8, -1 .2) 

LLj;JL~'fl~::;~UI"l~1l.JL,J'fltJ't'W"J!~\I [-1 .2,-0.3) ~'fltJ~::;"1l'fl\l1"l~1l.J~1 L1'"l 't'Wmmnifn IVl1;J'fll.J~ ~ .~ ~ 

(;1'flU~'W'fl\l~ijmnL'"lmL'"l\lLLuuhJlln~'"l::;ijLL'W~LUl.JL~l.J~'W(;11l.Jm1l.JLc;l\l'"l'Wii\l'"lI1lWn\l '"l1ml\.IL~'fl • 
m1l.J L~\I L ~l.J;'Wj;J'flL1J~'fltJ ~ :::"1l'fl\l m 1l.J ~ 1 L1'"l 't 'WmnLn U 'lJVl1;J'fllo!~ (;1'flU~'W'fl\l~ij m ~LL'"l n LL '"l\l 

LLuuhJ1Jn~'"l:::ijI"l1~11l~\I 

~1V1fu 1"l1~l.J1 n~~ 11l"1l'fl\l ~'fltJ ~ :::ll'fl\l1"l 'J 1l.J ~ 1 L1'"l 't 'Wn 1~LLnif 'lJVl1;J'fllo! ~ (;1'flU~ 'W'fl\l~ i:i n 1 ~ 
LL'"l n LL '"l\l LLUU hJ1J n ~'t 'WLLj;J~ :::~:::~U"1l'fl\l1"l'J1l.J LU LL~::;1"l~1l.J Lc;l\l '"l::;L~~1 

" ilfimm1J~\I~\I ~'fl\lilfi LVl1 fi'W 

L~'fl~:::~UI"l~'ll.J LU'fl~'t'W"J!~\I [-1.5,-0.9) 1"l1~l.J'ln~~I1l"1l'fl\l1'fltJ~:;1l'fl\l1"l~1l.J~1 L1'"l 't 'W 

m nLnif 'lJVl1;J'fllo!~ (;1'flU ~'W'fl\l~ij n 1 ~LL'"l n LL'"l\l LLuuhJ1J n ~ '"l :;Ul'"l'l nilfim nL1J~\I 

LLUU Box-Cox LLj;J'"l::;L2Jj;J1\1'"l1nilfimm1J~\lLLUU Dual Power l.J1m!n 

L~'fl~:;~U 1"l~1l.J L,J'fltJ't 'W"J!~\I [-0.6,-0. 3) 1"l1~l.J'l n~ ~ 11l"1l'fl\l1'fltJ~::;1l'fl\l1"l~1l.J~'l L1'"l 't 'W 
~ . 

m mnu 'lJVl1;J'fllo!~ (;1'flU~'W'fl\l~ij n 1~LL'"l n LL'"l\l LLUUL2J1J n ~ '"l:::L~'"l1 nilfi m ~LLtl~\I 

LLUU Dual Power LLj;J'"l:::12Jj;J1\1'"l'lnilfimm1J~\lLLUU Box-Cox l.J'lnun 



~ ~ , 
n1J'~4'tJ 1"l1,rwlil::vh ~m~nn1J'LLm "lJU'1JVl1;r'el~~ [;1'el'IJ~tJ'el\lY1iJn1J'LLIil n LLIil\l LL'IJ'lJhhJn ~L tJ 

LLeJtJLL'IJ'IJ n 1 J''Vl ~ ~ 'el\l ~ l-J L tJ 'IJ ~ 'el n ~ l-J 'IJ J'ru1,xiJ n1 J'LL Iil n LLIil\l 'tl L;r 1 ~ n 1 J'LLIil n LLIil\l LL'lJtaJ n ~ L~ tJ 
II IlJ IlJ " 

~ 

~1il11ru1ltJLL'IJ'lJn1J'LLtJ~\I;r'el~~~\lVll-J~ 2ltJLL'IJ'IJ ~'el ltJLL'IJ'lJn11LLtJ~\lLL'IJ'lJihi\l"lJ'el\l Box-Cox 
, , 

tJ 
'i' 'I i-Q<Oj 4 0 tJ ~ <OJ <OJ 

LL~::n11LL ~\I ~~tJ ~"l!,)fi Dual power transformation "l!\lIil::'Vl1n1J'LL ~\I"lJ'el~~'Vll-Jn1J'LL"mLIil\l 

LL'IJ'lJhJtJn~1l1tJLi1f~mtJn11ruj;J1\11 n'tl1,)~'el iJ~1tJ')tJ~fi'Vl~~'el\l ~1tJ')tJU~'eln il-JtJ1::~'Vlt 
, ~ 

1"l,)1l-J ertJLLtJJ' in~ru::I"l,)1l-J LU LL~::1"l,)1l-J L~\I LL~n j;J1\1 ritJ'el'eln i.tJ L~tJY1~fin1J'cii1 LtltJn1J'~4'mrtJi.~ 

L~tJ'eli.tj1tJ'IJ'Vl~ 3 LL~::eJ~n1J'~4'mL~~\li.tj1tJ'IJ'Vl~ 4 

ff111 i' 'U f11'j 1 ~ tJfli ~ if ~1 ~ tJ i~111f1 1'j fff11:l1fl1 tJ 'l~ll~'Ull 'U'Uf1 1 'j 'Vl fl{1 V ~ ~1J '1 'U 'U ~ Vf1 
I I, " 

ff1J\P WlijVtl 'iI ~ tJ'Vlfl {1V~U{1~t1 'iI ~ tJU 11 ~ 'U~vm rJ'U tI 'iI ~tJfl ~ fi '1 'U ffCl1'U f11'j W fi1~ ~ fin 111 'U fl~ ~ U 

a " 
ff~1~fl'Vli'Vl{1'IJV~1i'Vlfl{1V~ ('i ) 'lMu~lf1fi1~n'U 1fltJ~'iI1'jW1'i11f1 L'i = 0 ~~U 

i=1 

b " 

ff~l~fl'YIi'Vl{1'IJV~'U~Vf1 (Pj ) 'lMu~f1fi1~n'U 1fltJ~'iI1'jW1'i11f1 L p) = 0 ~~U 
)=1 

P = 3.19k .(j_ b+l) 
) b 2 

o QQ , QI Q.c:I 

'il1'U1'U11i'Vlfl{1V~1'Vllf1'U 3, 5 Ufl~ 7 11i'VlflflV~ 

~1tJ')tJ'U~'elnLtJLLj;J~::~fi'Vl~~'el\lL'Vhri'IJ 3, 5 LL~:: 7 U~'eln 

n1V1tJ~L,x;r'ell-J~~'elU~tJ'el\liJ,"hil-JtJ1::~'Vltl"l,)1l-JLLtJJ'ertJL'Vhriu 20% 40% LL~:: 60% 
'IJ 

"' "' , 
1::~u,rm~1~'1J"lJ'el\ln11'Vl~~'el'IJ1.tJI"l1'1ij n1V1tJ~V11:;~'IJ 0.05 

L~tJlil::~m~n 1"l,)1l-J~1l-J11Cl"lJ'el\l n1J'LLtJ~\lltJ LLUU j;J1\111il1 n ~'eltJ~::"lJ'el\l1"l,)1l-J~1 L~1il L tJn11 

LLnu '1JVl1;r'el~ ~~iJ n1 J'LLIil n LLIil\l LL'lJUi.~tJ n ~1.,xiJ n1 J'LLIil n LLIil\l LUtJLLUUtJ n ~1l1tJVli\l" 1 n n1 J' 1.-if 
I II II I I 

~fin1nLtJ~\I j;J1'11 ~\ln1J'~4'tJ1. tJI"l1\1iliJ;r'el~1ri ~ LntJ')riU"lJ'elU L"lJ~"lJ'el\l;r'el~~ L\l'el\l1il1n;r'el~1ri ~ 
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'VI'N ~1'Wn 1J'~1fl'fl..:l;r'fl2-Jfl~1~~12-J 1 Hl'v'h 't ,xmJ'LL'"l n LL'"l..:lil rol'J12-J LI'l..:l~ L 'Yb n'W1~ 'WLLr;lfl~rol'J12-J L,J 
" ~ ~ ~ I I 

~..:I oJ'Wr:.J fl"1l'fl..:l n1 J'~4' U't 'Wrolf..:lil~..:I L~2-J1 ~~2-J ~ 1~fU;r'fl2-J flVlil rol'J 12-J L,J LLfl ~rol'J12-J LI'l..:l (;112-J (;11 J'1..:1Vl 
" 

'" I ., 

il1 L~'W'fl L'YhoJ'W ~..:Ir:.JflmJ'~4'u~12-J1J'tl~~U1~ ~..:Iil 

I ., 

mm'"lnLL'"l..:lLLUUL,J"1I'J1: Lfl'1lUnrh~..:IVlH1.'WluLLUUmJ'LLUfl..:l'VJnluLLUUoJ'W'"l~iI~hLfl"1lUn 

rh~..:ItJ'flUn~11 LLfl~ilf'l1L;r1'tn~ 0 
., 

mJ'LL'"lnLL'"l..:lLLUUL,J.n1U: lULLuumJ'LLUfl..:lLLUUf11~..:I'1I'fl..:l Box-Cox oJ'W'"l~ilf'l1Lfl'1lUn 
'" rh~..:I2-J1nn~1 1 ~'J'WltJLLUUmJ'LLUfl..:lLLUU Dual Power oJ'W'"l~ilf'l1Lfl"1lUnrh~..:ItJ'flUn~1 1 LLfl~ 

2-J1nn~11 

5.1.2 

., I 

IV i.I i.lJ..! 1.eII cv "" '" 
'VI..:Imm'"lnLLIil..:lLLUULU'1I'J1LLfl~mmlilnLLIil..:lLLUULU'1I1U ~U'J1'V1J'~(;lUm12-JLU'W'flU J''flUfl~ 

"1I'fl..:l m 12-J~1 L~'"l 't 'Wn1J'LdfiJ qj~1;r'fllqj fl (;1'flU~'W'fl..:l~iI n1 J'LL'"l n LL'"l..:l LLuu1~un ~Iil ~L~2-J~'WL~'fl 
~1'W'J'W~fimJ''VI (;lfl'fl..:l LLfl ~~1'W'J'WU~'fl n L ~2-J~'W LLr;l1~~'W'fl~ nU~1'W'J'W~fim J''VI (;lfl'fl..:l LLfl ~~1'W'J'W 
U~'fln L~'fl rol'J12-J L,J'fl~'t'WJ'~~U~..:I LLfl~lil~iI f'l1 'tn~ L~U..:In'W'VJn'1l'W1 (;l ~'J'flth..:l L~'fl rol'J12-J L,J'fl~'t 'W 

J'~~U~..:I 

'" I cv II !Iii 1.c!iI cv 11 I 

'VI..:I mJ'LL'"l nLL'"l..:l LLUU LU'1I'J1 LLfl~mJ'LL'"l nLL'"l..:l LLUU LU'1I1U ~U'J1'V1J'~(;lU rol'J12-J LU (;11..:11 

LL'W'J L tJ2-J'1I'fl..:l1'flUfl~'1I'fl..:l rol'J12-J~1 L~'"l 't 'Wm J'LL?fiJ qj~1;r'fllqjfl (;1'flU~'W'fl..:l~iI mJ'LL'"l n LL'"l..:l LLuu1~un ~ 

't 'WLLr;lfl~J'U LLUUmJ'LLUfl..:lil f'l1 L ~2-J~'WL~'fl rol'J12-JLI'l..:l L ~2-J~'W'"l'W~..:I'"l ~m;j..:l '"l1 n.j'WL~'fl rol'J12-JLI'l..:l " . 
L~2-J~'Wr;l'fl1tJ1'flUfl~'1I'fl..:lrol'J12-J~1 L~'"l 't 'WmJ'LLniJqj~1;r'fllqjfl (;1'flU~'W'fl..:l~ilmnL'"l n LL'"l..:l LLuu1~u n ~ 
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5.1.4 ,"~1'in.l1;1·i1.JLL1..J'l..Jn1'iLLtJiHI ... 

m1LL"'lmL"'l..:lLL'lJ1JL1J'1l'l1: 1'IJVJn1:;~'lJm13JLU lULL'lJ'lJmnLU~..:ILL'lJ'lJn1~..:IU1..:l Box-Cox 

"'l:;1 ~n'eltJ~:;'1l'eN f01'l13J~1 L1"'l 1 'lJmnLntfqJVl1-if'el2qJ~ (;l'el'lJ~'IJ'el..:l~ii m1LL"'l n LL"'l..:l LL'lJ'lJhlun ~~..:I~~ (;l 

LiI'IJ~'l'IJ1V1q! LL[;J"'l:;hJ[;J1..:1"'l1n~fimnLU~..:ILL'lJ'lJ Dual Power 3J1m!n 
, , 

""II .. 9.1 tV 0 lito I ... 1 'I II 
m1LL"'lmL"'l..:lLL'lJ'lJL'lJ"lI1tJ: 'Vlf01'l13JL'lJ1:;(;l'lJ(;l1 llJLL'lJ'lJm1LLlJ~..:ILL'lJ'lJ Dual Power "'l:; ~VI 

1'eltJ~ :;'1l'el..:l f01'l13J~1 L1"'l 1 'lJm1LLntf qJVl1-if'el2qJ ~ (;l'el'lJ~'IJ'el..:l~ii m 1LL"'l n LL"'l..:l LL'lJ'lJhlu n ~~..:I~~ (;l LiI'IJ 

~'l'IJ1 Vlq! LL[;J L~'el f01'l13J LU'el~1 'lJ1:;~'lJ~~..:I~'IJ lULL'lJ'lJn11LLU~..:ILL'lJ'lJn1~..:I'1l'el..:l Box-Cox "'l:;1,"1'eltJ~:; 
'1l'el..:lf01'l13J~1L1"'l1'IJn11LLntf'UVl1-if'el2qJ~(;l'el'lJ~'IJ'el..:l~iin1m"'lnLL"'l..:lLL'lJ'lJUJun~~..:I~~(;lLiI'IJ~'l'IJ1V1qj 

"'l1 m.J~ m1~r.rtJ"'l:;Li~'IJ~1~fimnLU~..:I LL'lJ'lJ Box-Cox "'l:;1 ,"1'eltJ~:;'1l'el..:l f01'l13J~1 L1"'l 1 'lJm1 
I I I II 

LLntf qJVl1-if'el2qJ ~ (;l'el'lJ ~'IJ'el..:lVl ii n 11LL"'l n LL "'l..:l LL 'lJ'lJl~ u n ~ ~..:IVI ~ (;l LiI'IJ~'l'IJ 1 VI q! VI LiI'lJL "ll'IJilL f'j 11 d 1 

, 
.:t 'I 1.1'" 0 c:r "I "' .. 6f iI _. 

LL'lJ'lJ Box-Cox "'l..:l ~ Vl1'eltJ~:;'1l'el..:l f01'l13J ~1 L1"'l b'IJn11LLnlJqJVl1'1l'el2qJ ~ (;l'el'lJ~'IJ'el..:l'Vl3J n11LL"'lmL"'l..:lLL'lJ'lJ 

UJun~~..:I~~(;lLiI'IJ~'l'IJ1V1q! 

" " 
1. m1~m~t1~r.rtJ1'IJf011..:1Uii'1l'el'lJL'1l (;l1'IJm1~r.rtJL(;ltJn1V1'IJ(;lL ~ -if'el3J~iim1LL"'lmL"'l..:l LL'lJ'lJ 

'" '" " LL~3J~1'1l'el..:l(;ln (Tukey's Lambda Distribution) ~..:Il~1~Vi"'l11nnn1ruVl-if'el3J~iim1LL"'lmL"'l..:lLL'lJ'lJ 
'" '" 

~'lJ1 L"ll'IJ m1LL"'lmL"'l..:lLL'lJ'lJ L~n LUL'IJ'lJL~tJ~ mnL"'lmL"'l..:l LL'lJ'lJtf'l"ll'el..:l m1LL"'lmL"'l..:l LL'lJ'lJL'lJ(;l1LL~:; 

LLn3J3J1 LiI'lJiJI'IJ ~..:I"'l :;f'j'lJl~U'eltJL 'lJL 'lJm1~ Lf01n:;~ ~1'IJLIiI1MIiI1~ (;lfLL~:;'el (;l~1V1 n 113J L f'j11:;L 'IJ 
q 

......... 1" of '''' '" " "'::. .. -J '1~" m 1L~'el m fim1LL lJ~..:I'1l'el3J ~"'l :;'1l'IJ'eltJ n'lJ~ nMru:; m nL"'l mL "'l..:l'1l'el..:l'1l'el3J ~ (;l..:l'IJ'IJ"'l..:l'el1"'l;'l..:l ~ ~ b VI b(;l 
'" '" '" 

-if'el~~u~LL(;ln[;J1..:1ri'IJluri1~ 

'" " 
2. m1~nM1~4'tJL 'lJf011..:1U cn4'tJl~.yhn11~nM1 LmtJ'lJ LVltJ'lJ1U LL'lJ'lJm1LLU~..:I;r'el3J~ 

'" '" '" 
" 

l1..:1V13J(;l 2lULL'lJ'lJ ~'el mnLU~..:ILL'lJ'lJn1~..:I'1l'el..:l Box-Cox LL~:;mnLU~..:IL(;ltJL-ifijfi Dual power 

transformation L n'el..:l"'l1 n ~r.rtJ L ~'IJ~ 1 LiI'lJlU LL'lJ'lJ m nLu~..:I~1~tJ1 n"'l'IJLn'IJlu ~1V11'lJ ~~~'lJL"'l 
~ nM1 n 11LLnL '1ltf n IVl1-if'el3J~ (;l'el'lJ ~'IJ'el..:l~ii n11LL"'l n LL"'l..:l LL'lJ'lJl~u n ~ ~'ltJ~fin11LLu~..:I-if'el3J ~ 'el1"'l 

.~ '" '" 
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v'h m1~m~1ll.l LL1J1J m1LLl.lfi..:!o]'el~ fi ~':Ju1fi~'W1 ~~ !"1':J1aJ ~1aJ11C1" 'Wm1LLl.lfi..:!aJ1 n mhll.l LL1J1J 

m 1LLl.lfi..:!o]'elaJ fio]1..:! ~'W L ~'elVl ~~'el1J~111.l LL1J1J mml.lfi..:! LL1J1J"~" ~ ~ fi ~~ ~ ~ 
" " . 

~ ~ , 
3. "'Wm1~ m~1 r1f..:!tll~v'h m1~ mt1 L'tl~1:;" 'WLL~'Wm1Vl ~ fi'el.:J ~ aJ" U1J~'el n ~ aJ1J1ruLi1'el . " 

5.2.2 ~1Un1'l1l11.tfL,r 

"Un11L~'elnH'll.lLL1J1Jmml.lfi":!o]'el~~~1~f1Jn1mri1."llilCU~1i'el~flIW~1J~U'el..:!~iJn1mliln 
LLIil..:! LL1J1Jhil.ln~" ULL~ULL1J1J m1Vl ~fi'el":!~aJ" U1J ~'el n~ aJ1J1ru~U ~Wfltj n1J~ m~tru:;'lI'tl..:!;r'el~fl 

III flJ tJ " 

" I I I I 

~.:J,r'Wr1':J 1L~'eln m1LLl.lfl..:!i'tl~fl LLfl :;Lfi"llU n Ii 1 ~..:!Yl L ~~1 :;~aJYl ~ ~ L Yl'el" m~ ~fl ~ tl.lVl ~ n ~'tl.:J LLfl:; 

L~'el"~LiluLLU':JVl1..:!"'Wm1L~'eln"~fim1LLl.lfi..:!~L~aJ1:;~aJ"'W~mum1ruj;]1..:!1 ~r.rul~~tmfim1 
LLl.lfl..:!i'el~fi L~mLUn'el'elnj;]')aJ~ n~ru:;"ll'el..:!mmlilmLIil..:! 1:;~1J !"1':J1aJ LU 1:;~1J!"1':J1aJL~..:! ~1'W':Ju~fi 

Vl~fl'el":! ~1U':JU1J~'eln LLfi:;iaJ1.l1:;~Vltm1aJer'WLL1.l1"U~m'Wm1ruj;]1.:J1 n'W ~..:!n 

'" "U.:J1U~r.r utll~ ~tl.l n 11L~'el n~fin 11LLl.lfl..:! i'el~ fi~1 r1':J 1oWIil11ru11il1 n ~ n~ru:;n 1 m Iil n LL 1il.:J 

"ll'el..:!i'el~fl r1'elUL ~11:;1il1 n ~fl m11r.ru'"l:;1~~11fim1LLl.lfi..:! LL1J1J li1 ~.:J"ll'el.:J Box-Cox Iil:;" ~1'elUfl:; 

"ll'el..:!r1':J1aJ~1L~Iil"um1LLflilCU~1i'el~filJl'el1J~U'el..:!~~mm'"lnLL'"l..:!LL1J1Jhil.ln~~..:!~~~Lilu~':Ju"mkl 
, , 

...." ... " ... "" • I .l"l"''''' • I ""'I "" LaJ'el'1l'el~fiaJm1LLlilmLIil..:!LL1J1JL1J"ll':J1 ':Jfimmu~NLL1J1J Dual Power '"l:;LuU':Jfim1LLufl..:!Vl ~~1'elUfl:; 

"ll'el..:! r1':J1aJ~1 L~Iil"um1LLtlil CU~1i'el~fllJl'tl1J~U'tl..:!~~ m1LL'"l n LL'"l.:J LL1J1J'Wl.ln ~~..:!~~ ~ Lilu~':Ju" ~rU 
, 

~..., .... "" Q tv' ""l1li .J ,''''''''' LaJ'el'll'el~fl~m1LLlilmL'"l..:!LL1J1JL1J1J!1mLfl:;aJ1::~1J r1':J1aJ L1J'el~ ~ U-n':J..:! (0.3,0.9] LLIJI m"ll'el~fl~ m1LLIil n 

LLIil..:! LL1J1J LU~1mLfl:;ii1:;~1Jr1':J1aJ LU'elU" 'W"li':J.:J (0.9, 1.8] 1fim1LLl.lfl..:!LL1J1Jli1~..:!'1I'el":! Box-Cox Iil:; .. 
"~1'elU fl:;"ll'el..:!!"1':J 1 aJ ~ 1 L~'"l" um 1LLtfil CU~1i'el~ fllJl'el1J~'W'el":!~ ~ m1LL'"l n LL'"l,:j LL1J1JL2.Jl.l n ~~..:!~ ~ ~ 
Lil'W~':Ju"~rU ~fl~tl.l~.:Jn~h':JmIilL~uu"Ull.l"ll'el,:jer..:!..:!1ul~~..:!ll.l~ 5.1 
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'I. \l-l1 \lil~tJe1~ ~ ttl Iii 1 ~'el-l L~"1I tJ n n') ~-l~H''\. \ln1 nLtl~-lltl LL1J1J 1J!1-l1 L~tJ ~~ tJfolj ~ 
-Wfolj11ru11ii1r'eltJ~~"1J'el-l m1lJ~1 L~folj 'I. \lmnLnU 'kJ~1.;r'ellqj~ j;]'el1J~\l'el-l~il m1LLfolj n LLfolj-l LL1J1JhJtl n ~ 

'\.\lLLIJ!~~~t11\lmHU~;:jIii')hJ~1n~1 70% L;j'el'lfolj1nLd'el-wfolj,)1ru')r'eltJ~:;"1J'el'lfil'J1lJ~,)L~folj'\.\lm1 

LLnU'kJ~1.;r'ellqj~ j;]'el1J~\l'el-l~il m1LLfolj n LLfolj-l LL1J1Jhh.Jn ~~ L~\l'el 'I. \l1J'Vl~ 4 folj~L ~\l~,) L~'elr'eltJ ~:;~'el-l 

fiI'J1lJ ~1 L~folj 'I. \lm1LLnU 'kJ~1.;r'ellqj~ j;]'el1J~\l'el-:j~il mnLfolj n LLfolj'l LL1J1JhJtln ~illii') ~')n~1 70% folj~;:j 

1ii1~ ~~'1'elth-llJ1 n LLIJ! Ld'elillii1 ~-:j LLIJ! 70% ~\l1tllii') L ~~h,r\lfolj ~Lm:;n~lJ n\l LL~~U-l1~ L~\l'el • ., , , 
ltlLL1J1JmnLtl~'1.;r'el~~";-l~lJ ~Vi LiJ\l1tl1~ \lLLIJ!~~~ t11\lm1ruLYI'el 'I. ~ ~ -n~ L~'eln 'I. -n~ lJl1lJ fiI'J1lJ 

L~lJ1~~lJ 

m1~ttltJ~~'1n~1'J.;r1-lrJf\l1~LL~~'11tj1\lj;]1n-l~ 5.1-5.27 L~tJ~ 

1. j;]1n-l~~1 L~\l'elfolj:;~1 LL\ln j;]1lJ~1\l'J\lilfi'Vl ~~'el-l ~1\l'J\l1J~'eln LL~:;ilJtl1:;~'Vltfil'J1lJ er\lLLtl1 

2. lJl1n-lLLIJ!~:;lJl,)11'1folj:;LL1j'l'el'elndj\l 2 ~'J\l ~'el .;r'ellqj~~il~n~ru:;m1LLfoljmLfolj'lLL1J1JLU"1l'J1 LL~~ 
, 

'" ........... i.ll.I «i' q 1.1 "" 'ttl I.-
"1J'ellJ~'VllJ~n~ru:;mnLfoljmLfolj-l LL1J1JL1J1J!1tJ ~~tJ"'l:;L1tJ-lfolj1 n fiI'J1lJ L1J\l'eltJ ~ ~1 fiI'J1lJ L1JlJ1n 

" 
3. i'kJ~n~nrIJ!1'11 ~'\.-n\lm1~1L~\l'eltJ~il~'1e 

.... l.-
LL 'Vl\l 1:;~1J~'J,)lJ L1J 

LL'Vl\l 1:;~1J~'J1lJt~-:j 

LL'Vl\l L~"1JtJ nn1~-:j m1'\. -n \l1tlLL1J1Jm~LLtl~-:j LL1J1Jn1i'l"1J'el-l Box-Cox 
" 

Dual Power LL'Vl\l L~"1JtJnn1~-:j~'\.oiiL\lltlLL1J1JmnLtl~-lLL1J1J Dual power 

'" 
LL'Vl\l hJ~1lJ11tl'\.-nmnLtl~-:j,r\l1~ 
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j;J1'l1~v1 5.1 LL~r;}'lltJLLUUn1nLtJ~'l;r'ell;j~~~1'\J')tJ'1fi'VIr;}~'el'l (a) Lvhnu 3 ~1tJ')tJu~'eln (b) 

Lvhnu 3 LL~::; C.V. Lvhnu 20% 

'5~m1LLtl~~ 

a3 a4 Box-Cox Dual Power 

(0.3,0.6] 
(1.0,2.0] ( -2.4) -
(2.0,3.01 0.3 (-O.4)Jo.4) 

(0.6,0.9] 
(2.0,3.01 (-1.3) 0.0 
(3.0,4.01 0.5,0.6 (-0.5),(0.5) 
(3 .0,4.01 (-1.1) 0.0 

(9.0,1.2] (4.0,5.0] 0.1 ( -0.2),(0 .i) 
(5.0,6.01 0.3 (-ojjJ-0.3) 

(3.0,4.01 (-1. 7),( -1.4) 0.0 
(1.2,1.5] (4.0,5.01 (-0.3),( -0.2),( -0.1) (-0.3),(0.3) 

(5.0,6.01 (-0.1 ) 0.0 
(4.0,5.0] (-1.1 ),( -1.0) 0.0 

(1.5,1.8] (5.0,6.01 (-0.7) 0.0 
(6.0,7.01 (-0.4) 0.0 

'5fimnLtl~~ 

a3 a4 Box-Cox Dual Power 

( -0.3,-0.6] 
(2.0,3.0] 1.6 (-1.6),(1.6) 
(3.0,4.01 1.4 (-1.4),(1.4) 
(2.0,3.0] (3 .1 ),(3.2) (-3.2),( -3.1 ),(3 .1 ),(3.2) 

(-0.6,-0.9] (3.0,4.01 (1.6),( 1. 7) (-1 .7),(-1 .6),0 .6),( 1.7) 
(4.0,5 .01 (1.5),( 1.6) -(-I .6),(-I.5)JI .5),( 1.6) 
(3.0,4.01 (2.1 )-(3 .0) (-3.0)~(-2.1TI2. ff-(3.D) 

(-0.9,-1.2] (4.0,5.01 ( 1.5)-(2.0) . (-2.0)-( -1.5)~(1 . 5)-(2.0) 
(5.0,6.0] 1.7 (-1.7),(1.7) 
(3.0,4.0] (3 .8)-(4.1 ) (-4.1)-(-3.8),(3.8)-(4.1) 

( -1.2,-1.5] (4.0,5.01 (1 .9)-(2.6) (-2.6)-( -1 .9),(1.9)-(2.6) 
(5 .0,6.01 (2.1 ),(2.2) (-2.2);( -2.1 ),(2. f),(2.i) 
(4.0,5.0] (2.7)-( 4.0) (-4.6).(-2.7),(2. jf-( 4.0) 

( -1.5,-1.8] (5.0,6.0] (2.2)-(3.0) (-3.0)-( -2.2),(2.2)-(3.0) 
(6.0,7.01 2.7 (-2.7),(2.7) 
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1Jl1'i1.:J;I 5.2 LL~~.:JlULL'UtJn'lnLU~.:J-if'f)~~~41'w(.n.(i)fi'V1~~'f).:J (a) L'Vi'ln'U 3 4'l'-l'l'-l'U~'f)n (b) 

L'Vi'ln'U 3 LL~~ C.V. L'Vi'ln'U 40% 

'3Bn11LLUf'l-l 

a3 a4 Box-Cox Dual Power 

(0.3,0.6] 
(1.0,2.01 (-1.0)-( -0.8) (-0.1 )-(0. 1) 

(2.0,3.0] 0.7 (-0.7),(0.7) 

(0.6,0.9] 
(2.0,3.01 (-0.5),( -0.4) (-0. O,(o.oj,{o. i) 
(3.0,4.01 0.6 (-0.7),(-0.6),(0.6),(0.7) 
(3.0,4.01 (-0.2),( -0.1) (-0.1 ),(0.1) 

(9.0,1.2] (4.0,5.0] 0.5 (-0.5),(0.5) 
(5.0,6.6f 0.5 (~0 . 6),(0 .6) 
(3.0,4.01 (-0.9) 0.0 

(1.2,1.5] (4.0,5.0] (0.0),(0.2) ( -0.6),(0.6) 
(5.0,6.01 (-0.3) (-0.3),(0.3) 
(4.0,5.01 ( -0.5) 0.0 

(1.5,1.8] (5.0,6.01 (0.0)-(0.3) (-0.3 ),(0.3) 
(6.0,7.01 (-0.1 ),(0.0) (-0.1 )-(0.1) 

'3Bn11LLUf'l-l 

a3 a4 Box-Cox Dual Power 

(-0.3,-0.6] 
(1.0,2.0] 4.1 (-4.1 ),(4.1) 
(2.0,3.0] 1.4 (-1.4),(1.4) 

(2.0,3.01 (2.9)-(4.0) (-4.0)-( -2.9),(2.9)-( 4.0) 
( -0.6,-0.9] (3.0,4.01 1.5 (-1.5),(1.5) 

(4.0,5.0] (1.4 ),( 1.5) (-1.5),(-1.4),(1.4),( 1.5) 
(3.0,4.01 (2.4 )-(3 . 1) (-3.2)-(-2.1 ),(2.1 )-(3 .2) 

(-0.9,-1.2] (4.0,5.01 (1.8),( 1.9) (-1.9),(-1.8),( 1.8),(1 .9) 
(5.0,6.01 1.7 (-1. 7),{ 1. 7) 
(3.0,4.0] (4.0)-(4.5) (-4.6):{-3 . 7),(3. 7)-(4.6) 

( -1.2,-1.5] (4.0,5.0] (1. 7)-(2. 7) (-2. 7}:(-1. 7),( 1. TI-(2. 7) 
(5.0,6.01 ( 1.9)-(2.2) (-2.2)-( -1.9),( 1.9)-(2.2) 
(4.0,5.0] (4.1)-(4.5) (-5.1 )-(-3. 7),(3. 7)-(5.1) 

( -1.5,-1.8] (5.0,6.0] (1.9)-(3.3) (-3.3)-(-1.9),( 1.9)-(3.3) 
(6.0,7.0] 2.6 ( -2.6),(2.6) 
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Lvhriu 3 LL~:; C.V. Lvhriu 60% 

;SfinTi'u.Ui'l-l 

a3 a4 Box-Cox Dual Power 

(0.3,0.6] 
(1.0,2.0] (-0.2)-(0.1 ) (-0.1)-(0.1 ) 
(2.0,3.0] 0.7,0.8 (-4.9)-(-1 .2),( 1.2)-(4.9) 

(0.6,0.9] 
(2.0,3.0] (-0.1 ),(0.0),(0.1) (-0.2),(0.0),(0.2) 
(3.0,4.0] 0.2,0.3 (-0.3),(0.3) 

.. (3.0,4.0] 0.1 ,0.2 ( -0.2),(0.2) 
(9.0,1.2] (4.0,5.0] 0.7 (-0.7),(0.7) 

(5.0,6.0J 0.6 (-0.7),(0.7) 
(3.0,4.0] 0.0 (-0.1 ),(0.0),(0. 1) 

(1.2,1.5] (4.0,5.01 (0.4),(0.5) (-0.7),(0.7) 
(5.0,6.0] (-0.5) ( -0.5),(0.5) 
(4.0,5.0J 0.0 0.0 

(1.5, 1.8] (5.0,6.0] 0.3 (-0.4 ),( -0.3 ),(0.3),(0.4) 
(6.0,7.01 0.3 (-0.4),(0.4) 

1fim'j'LLU~N 

a3 a4 Box-Cox Dual Power 

( -0.3,-0.6] 
(2.0,3.0] jL4)-(1.5) (-1 .5),(-1.4),(1.4)-(1.5) 
(3.0,4.01 1.2 (-1.2),( 1.2) 

( -0.6,-0.9] 
(2.0,3.0] (2.8)-(3.1 ) (-3 .1 )-(-2 .8),(2.8)-(3.1) 
(3.0,4.0J 1.6 (-1.6),( 1.6) 
(3.0,4.0] (I. 9)-(2. 7) (-2.7)-( -1. 9),( 1.9)-(2.7) 

(-0.9,-1.2] (4.0,5.0] 1.8 (-1.8),( 1.8) 
(5.0,6.0] (1.5)-( I. 7) (-I. 7)-(-1.5),( 1.5)-( 1.7) 
(3 .0,4.0J (4.3),(4.4) (-4.4 ),( -4.3 ),( 4.3 )-( 4.4) 

( -1.2, -1.5] (4.0,5.0] (2.2)-(2.5) (-2.5)-( -2.3 ),(2.3 )-(2.5) 
(5.0,6.01 (1 .9),(2. I),{2.3) (-2.3)-( -1 .9),( 1.9)-(2.3) 
(4.0,5.0J (2.7)-(4.2) (-4.2)-( -2. 7),(2. 7)-(4.2) 

( -1.5,-1.8] (5.0,6.0] (-2.9)-(-2.7),(2.7)-(2.9) (-2.9)-( -2. 7),(2. 7)-(2. 9) 
(6.0,7.0] (2.4 )-(2.6) (-2.6),( -2.5),(2.5)-(2.6) 
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j;l1'1.:1;! 5.4 LL~~\llULLUUn11LLU~N;r'fl~~~~'l'W')'W~fi'Vl~~'fl\l (a) L'Vl'lnU 3 ~'l'W,)'Wu~'fln (b) 

L'Vi'lnu 5 LL~::: C.v. Lvi'Hiu 20% 

;Sfim1LLtl~~ 

a3 a4 Box-Cox Dual Power 

(0.3,0.6] 
( 1.0,2.01 (-1 .7),(-1.4),(-1.3) 0.0 
(2.0,3.0] 0.3 (-0.3),(0.3) 
(2.0,3.0] (-0.8) 0.0 

(0.6,0.9] (3 .0,4.0] (0.31,[0.4 ) (-0.3 ),(0.3) 
(4.0,5.01 0.6 (-0.6 ),(0.6) 
(3 .0,4.0] (-0.7)-(-(0.4 ) (-0.1 )-(0.1) 

(0.9,1.2] (4.0,5.0] (0.0),(0.1 ) (-0.11-(0.1 ) 
(5.0,6.0) 0.5 (-0.5),(0.5) 
(3.0,4.01 (-0.9) (-0.1 ),(0.1) 

(1.2,1.5] 
(4.0,5.0] (-0.7)-(-0.4 ) (-0.1)-(0.1) 
(5 .0,6.0] (0.2),(0.3) (-0.4),(-0.3),(0.3 ),(0.4) 
(6.0,7.0] 0.2 (-0.3 ),(0.3) 
(4.0,5.01 (-1.2),( -1.1 ) 0.0 

(1.5,1.8] (5.0,6.0] (-0.6),( -0.5) (-0.1 )-(0.1) 
(6.0,7.0] (-0.2)-(0.2) (-0.2)-(0.2) 
(7.0,8.0] 0.0 0.0 

;Sfim1LLtl~~ 

a3 a4 Box-Cox Dual Power 

( -0.3,-0.6] 
(1.0,2.0] 3.3 (-3 .3),(3.3) 
(2.0,3.01 (I. 7)-( I. 9) (-1.9)-(-1.7),( I. 7)-( 1.9) 
(2.0,3 .01 (3 .2)-(3 .4),(3 .6) (-3.61,(-3.4 )-(-3 .2),(3.2)-{3.4 ),(3 .6) 

( -0.6,-0.9] 
(3.0,4.0] (1.6 )-( 1.8) (-1 .8)-( -1 .6 ),( 1.6)-( 1.8) 
(4.0,5.0] (1.5),( 1.6) (-1.6),( -1.5),(1.5),(1 .6) 
(5.0,6.0] (1.4),( 1.5) (-1.5),( 1.5) 
(3 .0,4.0] (2.2)-(2.8) (-2.8)-(-2.2),(2.2)-(2.8) 

(-0.9,-1.2] (4.0,5.01 (I. 7J,( 1.8) (-1.8),( -1 .7),( I. 7),( 1.8) 
(5.0,6.0] 1.7 (-1.7),(1.7) 
(3.0,4.0] (2.5)-(4.0) (-4.0)-( -2.5),(2.5)-( 4.0) 

( -1.2,-1.5] 
(4.0,5 .01 (2.0l:{3.2) (-3.2)-(-2.0),(2.0)-(3 .2) 
(5.0,6.0] ( 1.5)-(2.6) (-2.6)-(-1.5),( 1.5)-(2.6) 
(6.0,7.0] (1 .7)-(2.0) (-2.0)-( -1.7),( 1.7)-(2.0) 

_(4.0,5.0J (2.9)-(3 .8) (-3.8)-(-2.9),(2.9)-(3 .8) 

( -1.5,-1.8] (5.0,6.01 (2.11:(3.8) (-3 .8)-(-2.1 ),(2.1 )-(3.8) 
(6.0,7.0] ( 1.8)-(2.9) ( -2.9)-(-1 .9),{l.9)-(2.9) 
(7.0,8.0] 1.9 (-2.2)-( -1.9),(1 .9)-(2.2) 
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911'11-11;1 5.5 LL~(;l~ltJLLtJtJn1nLtJ~~;r'fllJ~~~1'W')t'!:jfiVl(;l~'fl~ (a) LVi1ritJ 3 ~1'W,)'WtJ~'fln (b) 

L'Yi1ritJ 5 LL~:; C.v. LVi1ritJ 40% 

Cj~n11LLtJ~'1 

a3 a4 Box-Cox Dual Power 

(0.3,0 .6] 
(1 .0,2.0] 0.0 0 .0 
(2.0,3.OJ 0.5 (-0.6),(0.6) 

(0.6,0.9] 
(2.0,3.01 0.0 {-O.I)-(O·IJ 
(3 .0,4.0] 0.6 (-0.6),(0.6 ) 
(3.0,4.0] (0.1 ),(0.2) ( -0.2),(0.2) 

(0.9,1.2] (4.0,5.0] (0.5),(0.6) (-0.6),( -0.5),(0.5),(0.6) 
(5.0,6.0] 0.6 (-0.7),(0.7) 
(3 .0,4.01 (-0.2) 0.0 

(1.2,1.5] (4.0,5.01 (0.1 ),(0.2) (-0.3 ),( -0.2),(0.2),(0.3) 
(5 .0,6.0] (0.1 )-(0.6) (-0.6)-( -0.1 ),(0.1 )-(0.6) 
(6.0,7.0J 0.5 (-0.5),(0.5) 
(4.0,5 .01 (-0.4) 0 .0 

(1.5,1.8] (5.0,6.0] (-0.1)-(0.1 ) (-0.1 )-(0.1) 
(6.0,7.0] (0.1)-(0.3) (-0.3 ),(-0.2),(0.2),(0.3) 

ij~n11LLtJ~'1 

a3 a 4 Box-Cox Dual Power 

( -0.3,-0.61 (2.0,3.0] 1.6 (-1.6),(1.6) 
(2.0,3 .0] 2.5 (-2.6),( -2.5),(2.5),(2.6) 

(-0.6,-0.9] 
(3 .0,4.0] 1.6 (-1.6),( -1.5),( 1.5),( 1.6) 
(4.0,5.0] (1.4),(1.5) (-1.5),( -1.4 ),( 1.4 ),( 1.5) 
(5.0,6.01 1.5 ( -1.5),(1.5) 
(3.0,4.0] (1.8)-(3.1 ) (-3. 1)( -1.8),( 1.8)-(3.1) 

(-0.9,-1.2] (4.0,5.0] (I. 7)-(2.2) (-2.2)-( -1.7),(1. 7)-(2.2) 
(5.0,6.0J (1.5)-( 1.9) (-1.9)-(-1 .5),( 1.5)-(1 .9) 
(3.0,4.01 (3.1 )-(3.7) i-3.7)-(-3. 1),(3. 11-(3.71 

( -1.2,-1.5] 
(4.0,5.0] (2.7)-(2.9) (-2.9)-(-2.7),(2.7)-(2.9) 
(5.0,6.0] (1.3 )-(2.5) (-2.3 )-( -I. 7),( 1.7)-(2.3) 
(6.0,7.0) ( 1.6)-(2.0) (-2.0)-(-1 .8),( 1.8)-(2.0) 
(4.0,5.0J (3.3)-(4.2) (-4.1 )-(-3.4),(3.4)-(4.1) 

(-1.5,-1.8] 
(5.0,6.01 (2. n-(3.5) (-3 .5)-(-2.2),(2.2)-(3.5) 
(6.0,7.0] (1.8)-(2.7) (-2.7)-( -1.9),( 1.9)-(2.7) 
(7.0,8.0] (I. 9)-(2.1) (-2.0),(-1.9),( 1.9),(2.0) 
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1Jl1'i1.:J" 5.6 LLMNliJLLUUn1~LLiJ~'l'ih1~~~4TW"l\lilfi'Vl{;l~'f)'l (a) LVi1riU 3 41\l"l\lU~'f)n (b) 

Lvhriu 5 LL~~ C.v. Lvhriu 60% 

'5fim1LLtl~'1 

a3 a4 Box-Cox Dual Power 

(0.3,0.6] 
(1 .0,2.01 0.2 (-0.3 ),( -0.2)'(0.2),(0.3) 
(2.0,3 .01 0.5 (-0.6),(0.6) 
(2.0,3.0] (0.3),(0.4) ( -0.2),(0.2) 

(0.6,0.9] (3.0,4.0] 0.7 (-0.7),(0.7) 
(4.0,5.01 (0.7),(0.8) (-0.8),(0.8) 
(3.0,4.01 0.4 (-0.5)-( -0.3 ),(0.3)-(0.5) 

(0.9,1.2] (4.0,5.0] 0.6 (-0.7),(-0.6),(0.6),(0.7) 

(5.0,6.01 0.7 (..0.7),(0.7) 
(3.0,4.61 0.1 0.0 

(1.2,1.5] (4.0,5.01 (0.3 ),(0.4) (-0.4 ),(0.4) 
(5.0,6.0] (0.5)-(0.7) (-0.7),( -0.6),(0.6),(0. 7) 
(6.0,7.01 0.6 ( -0.6)JO.6) 
(4.0,5.61 (-0.1) (-0.1);(0. IT 

(1.5,1.8] (5.0,6.01 0.3 (-0.3),(0.3) 
(6.0,7.0] 0.4 (-0.5),(0.5) 

'5fimmtl~~ 

a3 a4 Box-Cox Dual Power 

(-0.3,-0.6] (2.0,3.01 (1.5),( 1.6) (-1.5),(1.5) 
(2.0,3.01 (2.7),(2.8) (-2.8),( -2. 7),(2. 7),(2.8) 

( -0.6,-0.9] 
(3.0,4.0] (1.6),(1.7) (-1 .7),(-1.6),(1.6)] 1.7) 
(4.0,5.01 1.5 (-1.5),( 1.5) 
(5.0,6.01 1.4 (-1.4),(1.4) 
(3 .0,4.0] (2.2)-(2.7) (-2.7)-( -2.2),(2.2)-(2. 7) 

(-0.9,-1.2] (4.0,5.0] ( 1.6)-(2.0) (-2.0)-( -1 .6),( 1.6)-(2.0) 
(5.0,6.01 (1.6),(1.7) (-1 .7),(-1 .6),(1.6),( 1.7) 
(3.0,4 .01 (2.5)-(3.8) (-3 .8)-(-2.5),(2.5).(3.8) 

(-1.2, -1.5] 
(4.0,5.01 (2.5)-(2.8) (-2.8)-( -2.5~(2.5)·:(2 . 8) 
(5 .0,6.0] ( 1.5)-(2.8) (-2.8)-( -1 .5),( 1.5)-(2.8) 
(6.0,7.0] (1.6)-(1.9) (-1.9)-(-1 .6),( 1.6)-( 1.9) 
(4.0,5.01 (3 .3),(3.6) (-3 .6),(-3 .3),(3.3),(3 .6) 

(-1.5,-1.8] 
(5.0,6.01 (2.6)-(3 .2) (-3.2):(-2.6),(2.6)..(3.2) 
(6.0,7.01 ( 1. 7)-(2. 7) (-2.7)-(-1.9),( 1.9)-(2.7) 
(7.0,8.0] (2.0)-(2.2) (-2.2)-( -2.0),(2.0)-(2.2) 
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Lvhriu 7 LL~::: C.v. Lvl'lriU 20% 

" mmlil n LLIil'l LLUU LU'il'd'l 

:)fim1LLt.l'i'l~ 

a3 a4 Box-Cox Dual Power 

(0.3,0.6] 
(1.0,2.0] (-0.9),(-0.7) (-0.1 )-(0.1) 
(2.0,3.0] 0.3 (-0.4 ),(0.4) 
(2.0,3 .01 (-0.9),( -0.8) 0.0 

(0.6,0.9] (3 .0,4.01 0.2 (-0.3),(0.3) 
(4.0,5.0] 0.5 (-0.6),(-0.5),(0.5),(0.6) 
(3 .0,4.0] (-0.3 )-( -0.1) (-0.2)-(0.2) 

(0.9,1.2] (4.0,5.01 0.0 (-0.3),(-0.1 )-(0.1 ),(0.3) 
(5.0,6.0) 0.3 (-0.4),( -0.3),(0.3),(0.4) 
(3 .0,4.0] (-1.1) 0.0 

(1.2, \.S] (4.0,5.0] (-0.5),(-0.4) (-0.1)-(0.1) 
~5.0,6.0] ~-O. I )-(0.2l (-0.3)-(0.3) 
(6.0,7.0] 0.2 (-0.3),(0.3) 
(4.0,5.0] (-1.4 )-( -0.8) 0.0 

(\.5, 1.8] 
(5.0,6.0] (-0.6 )-( -0.4) 0.0 
~6.0,7 .01 (-0.4)-(0.0) 0.0 
(7.0,8.01 0.1 (-0.1 ),(0.1) 

:)fim1LLt.l'i'l~ 

a3 a4 Box-Cox Dual Power 

(2.0,3.01 ( 1.6)-(2.01 J -2.0H-I .6),( 1.6)-(2.0) 
( -0.3,-0.6] (3.0,4.0] 1.4 (-1.4),( 1.4) 

(4.0,5.0] (1.3 ),( 1.4) (-1.3),(1.3) 
(2.0,3 .0] 2.7 (-2.7),(2.7) 

(-0.6,-0.9] J3.0,4.0] (1.5)-(2.1 ) (-2.1 )-( -1 .5),( 1.5)-(2.1) 
(4.0,5.01 (1.5)-( I. 71 (-1.7)-(-1.5),(\ .5)-(1.7) 
(5 .0,6.0] 1.5 (-1 .5),( 1.5) 
(3 .0,4.0] (2.7),(2.8) (-2.8),(-2.7),(2.7),(2.8) 

(-0.9,-1.2] 
(4.0,5.01 ( 1.5)-(2.4} (-2.4)-(-1.5),(1.5)-(2.4) 
(5.0,6.0) (1.4)-(1.9) ~- I. 9)-(-1.4 ),( 1.4 )-( 1. 9) 
(6.0,7.0) (1.6),( 1.7) (-1 .7),(-1 .6),( 1.6),(1.7) 
(3.0,4.0] (2.7)-(3.5) (-3.5)-(-2.7),(2.7)-(3 .5) 

( -1.2,-1.5] (4.0,5.01 ~2.3)-(2.91 (-2.9)-(-2.3 ),(2.3 )-(2. 9) 
(5.0,6.0] (1.6)-(2.6) (-2.6)-(-1 .6),( 1.6)-(2.6) 
(6.0,7.0] (1. 7),( 1.8) (-2.4)-( -1 .6),( 1.6)-(2.4) 
(4.0,5.0] (2.7)-(3 .4) (-3.4 )-( -2.7),(2.7)-(3.4) 

( -1.5,-1.8] 
(5 .0,6.01 3.1 (-3 .1),(3.1) 
(6.0,7.01 ~2.0)-(2.91 (-2.9)-(2.0),(2.0)-(2.9) 
(7.0,8.0] (1.7)-(2.6l (-2.6)-( -1 .8),( 1.8)-(2.6) 
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~111.:J;I 5.8 LL~~"llULL1J1Jn1nLU~"l;r'ellqj~~~1'l.l,)\J~fi'V1~~'el"l (a) L'Yl1ri1J 3 ~1\J,)\J1J~'eln (b) 

L'Yl1ri1J 7 LL~:; C.v. L'Yi1ri1J 40% 

'Sfim1LLUf'l..:l 

a3 a4 Box-Cox Dual Power 

(0.3,0.6] 
(1.0,2.01 0.2 (-0.3),(0.3) 
(2.0,3.01 0.6 (-0.6),( -0.5),(0.5),(0.6) 
(2.0,3.01 (-0.1 ) ( -0.2),(0.2) 

(0.6,0.9] (3.0,4.0] 0.6 (-0.6),(0.6) 
(4.0,5.01 0.7 (-0.7),(0.7) 
(3.0,4.01 0.2 (-0.3 ),(0.3) 

(0.9,1.2] (4.0,5.01 (0.4 ),(0.5) ( -0.5),(0.5) 
(5.0,6.01 (0.6),(0.7) (-0.7),(-0.6),(0.6),(0.7) 

(3.0,4.01 (-0.3) 0.0 

(\.2,1.5] 
(4.0,5 .01 0.1 (-0.2),{-0.1),(0.1),(0.2) 
(5.0,6.0] 0.3 (-0.5)-( -0.2),(0.2)-(0.5) 
(6.0,7.0] 0.5 (-0.6),( -0.5),(0.5),(0.6) 
(4.0,5.0] ( -0.3) 0.0 

(1.5,1.8] 
(5.0,6.01 (-0. 1) (-0.1),(0.1) 
(6.0,7.01 (0.0)=-{0.2) (-O.ikO.if 
(7.0,8.0] (0.3),(0.4) (-0.3 ),(0.3) 

'Sfim1LLUf'l..:l 

a3 a4 Box-Cox Dual Power 

( -0.3,-0.6] 
(2.0,3.0] 1.5 (-1.5),( 1.5) 
(3.0,4.0] 1.3 (-1.3),(1.3) 

(2.0,3.01 (2.4 ),(2.5) (-2.5),( -2.4 ),(2.4 ),(2.5) 

(-0.6,-0.9] 
(3.0,4.01 (1.5).(1.7) (-1.7)-H .5),(1.5).(1. 7) 
(4.0,5.0] 1.5 (-1 .5),(-1.4),(1.4 ),( 1.5) 
(5 .0,6.0] (1.4),(1.5) (-1.4 ),( 1.4) 
(3.0,4.0] (1 .9)-(2.6) (-2.6)-(-1.9),( \.9)-(2.6) 

(-0.9,-1.2] 
(4.0,5.0] ( 1.5)-(2.2) (-2.2)-( -1.5),( 1.5)-(2.2) 
(5.0,6.01 (1.4)-(1.9) (-1.9)-( -1.4 ),( 1.4 )-( 1.9) 
(6.0,7.01 1.6 (-1.6),( 1.6) 
(3.0,4.0] (3.3),(3.4) (-3.4),(-3 .3),(3.3),(3.4) 

( -1.2,-1.5] 
(4.0,5.0] (2.1 )-(2.6) (-2.6)-(-2.1 ),(2.1 )-(2.6) 
(5.0,6.01 (1 .8)-(2.3 ) (-2.3)-( -1.8),( 1.8)-(2.3) 
(6.0,7.01 (I. 7)-(2 . I) (-2.1)-( -I. 7),(1 . 7)-(2.1 ) 
(4.0,5.0] (2.8)-(3 .7) (-3.7)-( -2.9),h9)-(3. 7) 

( -1.5,-1.8] 
(5.0,6.01 (2.3),(3.1 ) (-2.8)-( -2.5),(2.5)-(2.8) 
(6.0,7.01 (2.2)-(2.5) (-2.5)-( -2.2),(2.2)-(2.5) 
(7.0,8.01 (I. 9)-(2.1) (-2.1),(2. f) 



125 

Lvhnll 7 LL'C'l:: C.v. Lvl'lnll 60% 

'l~n1Tutl~'1 

a3 a4 Box-Cox Dual Power 

(0.3,0.6] 
(1.0,2.01 0.4 (-0.4)-(0.4) 

(2.0,3.0] (0.3 )-(0.6) (-0.7)-( -0.5),(0.5)-(0.7) 
(2.0,3.01 0.3 (-0.4),(0.4) 

(0.6,0.9] (3 .0,4.01 0.7 (-0.7),(0.7) 

(4.0,5.01 0.7 (-0.8),(0.8) 

(3.0,4.01 0.4 ( -0.5),(0.5) 
(0.9,1.2J (4.0,5 .0] 0.6 ( -0.6),(0.6) 

(5.0,6.01 0.7 (-0.7);(0.7) 

(3.0,4.01 0.1 ( -0.2),(0.2) 

(1.2,1.5] 
(4.0,5.0] 0.3 (-0.4 ),( -0.3 ),(0.3 ),(0.4) 

(5.0,6.0] 0.4 (-0.6)-(0.4),(0.4 )-(0.6) 
(6.0,7 .01 0.6 (-0.6),(0.6) 
(4.0,5.01 ( -0.1) (-0.1 )-(0.1) 

(1.5,1.8] (5.0,6.01 0.3 (-0.4 ),( -0.3),(0.3),(0.4) 
(6.0,7.0] 0.4 ( -0.5),(0.5) 
(7.0,8.0] 0.5 ( -0.5),(0.5) 

"" m~LL"n LL"" LLllll Lll'1i1t1 

'l~n1TLLtl~'1 

a3 a4 Box-Cox Dual Power 

( -0.3,-0.6J 
(2.0,3.01 (1.4)-(1.6) H .6)-(-1.4 ),( 1.4)-( 1.6) 
(3.0,4.0 1.3 (-1.3),( 1.3) 
(2.0,3.0] (2.1 ),(2.2) (-2.2),( -2.1 ),(2.1 ),(2.2) 

(-0.6,-0.9J 
(3.0,4.0 1.6 (-1.6),( 1.6) 
(4.0,5.01 1.5 (-1. 5),( 1.5) 
(5.0,6.0 (1.4),(1.5) (-1.5),( -1.4),( 1.4),(1.5) 
(3.0,4.0 (2.1 )-(2.3) (-2.3)-( -2.1 ),(2.1 )-(2.3) 

(-0.9,-1.2] 
(4.0,5.01 ( 1.6)-(1.9) (-2.0)-(-1.3),( 1.3)=72.0) 
(5.0,6.01 (1.5)-(1.8) (-1.8)-( -1.6),( 1.6)-(1 .8) 
(6.0,7.0 ( 1.5),(1.6) (-1.7)-(-1 .5),( 1.5)-( 1.7) 
(3.0,4.0 (3.1),(3.2) (-3 .2)-( -2.8),(2.8)-(3.2) 

(-1.2,-1.5] 
(4.0,5.0 (2.4 ),(2.5) (-2.5),(-2.4 ),(2.4 ),(2.5) 
(5.0,6.0 ( 1.6)-(2.5) (-2.2)-(-1.7),( I. 7)-(2.2) 
(6.0,7.0 (1.6)-(2.1 ) (-2. fR-I.6),(I.6U2. IT 
(4.0,5.01 (3.3),(3.4) (-3.4),( -3,)),(3.3),(3.4) 

( -1.5,-1.8] 
(5 .0,6.0 2.7 (-2.7),(2.7) 
(6.0,7.0 (2.1 )-(2.7) (-2.7)-(-2.1 ),(2.1 )-(2.7) 
(7.0,8.01 (I. 7)-(2.3) (-2.3)=7-1 .8),( 1.8R2,)) 
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j;l1'1~;1 5.1 0 LL~ ~'lltlLLU1.Jn11LLtl~N;r'fl2qjfl~~1'I.l':l"'i'lfiV1~fl'fl'l (a) Lvhnu 5 ~1\J':l\Ju~'fln (b) 

Lvhnu 3 LLfl::: C.v. Lvhnu 20% 

'3fimnLtJ~N 

a3 a 4 Box-Cox Dual Power 

(0.3,0.6] 
( 1.0,2.0] (-1 .5)-( -1 .2),( -1 .0)-( -0. 7) 0.0 
(2.0,3.0] 0.3 (-0.4),(0.4) 
(2.0,3.01 (0.3),(0.4) (-0.4),(0.4) 

(0.6,0.9] (3.0,4.01 0.3 (-0.4),(-0.3 ),(0.3),(0.4) 
(4.0,5.0] 0.5 (-0.5),(0.5) 
(3.0,4.01 (-0.8)-(0.1 ) (-0.2).(0.2) 

(0.9,1.2] (4.0,5.01 (0.1 )-(0.3) (-0.3 ),( -0.2),(0.2),(0.3) 
(5.0,6.0) (0.3),(0.4) ( -0.5),(0.5) 
(3 .0,4.0] ( -1.0) 0.0 

(1.2,1.5] 
(4.0,5.01 (-0.6)-(0.3 ) (-O. lkO. f) 
(5 .0,6.01 ( -0.5)-(0.5) ( -0.5):(0.5) 

(6.0,7.01 (0.2),(0.3) (-0.3),(-0.2),(0.2),(0.3 ) 

(4.0,5.01 (-1.3 H -1.2) 0.0 

(1.5,1.8] 
(5.0,6.01 (-1.0)-( -0.2) (-0.1)-(0.1 ) 
(6.0,7.0] (-0.5)-(0.1 ) ( -0.2)-(0.2) 
(7 .0,8.01 0.0 0.0 

'3fimnLtJ~'l 

a3 a4 Box-Cox Dual Power 

( -0.3,-0.6) (2.0,3 .01 1.6 (-1.6),( 1.6) 
(2.0,3.01 (2.4)-(3.2) (-3.2)-( -2.4 ),(2.4 )-(3.2) 

( -0.6,-0.9] 
(3.0,4.0] (1.6)-(1.8) (-1.8)-( -1.6),( 1.6)-( 1.8) 
(4.0,5.01 1.5 (-1.5),(1.5) 
(5.0,6.01 (1.5),( 1.6) (-1 .6),( -1.5),( 1.5),( 1.6) 

(3 .0,4.()1 (2.6),(2.7) (-2.7),( -2.6),(2.6),(2. 7) 
(-0.9,-1.2] (4.0,5.01 (I. 7)-(2.0) (-2 .6):(-1 . if.( I. 7).:(2.6) 

(5.0,6.0) (1.5),(1.6) (-1 .6),( -1.5)ll .5),( 1.6) 
(3.0,4.01 (2.7)-(3.9) (-3.9)-( -2. 7),(2. 7)-(3 .9) 

( -1.2,-1.5] 
(4.0,5.01 (2.1 )-(3 .0) (-3 .0)-( -2.1 ),(2.1)-(3.0) 
(5.0,6.01 (1.4 ):(2.6) (-2.6)-(-1.4 ),( 1.4k2.6) 
(6.0,7.0] (1.6)-(2.1 ) (-2.1 )-( -1 .6),( 1.6~(2 . 1) 
(4.0,5.01 (2.8)-(4.2) (-4.2)-(-2.8),(2.8)-( 4.2) 

( -1.5,-1.8] 
(5.0,6.01 (2.1)-(3.4) (-3.4)-(-2.1),(2.1 )-(3.4) 
(6.0,7.0] ( 1.6)-(2.6) (-2.6)-( -1.6)JI .~(2.6) 
(7.0,8.01 1.9 (-1.9),(1.9) 
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911'l1~;1 5.11 LL~(;)-:JpJLL'lJiJn1mtl~-:J;r'e)lqj~~~1'U'.l'UfjfiVl(;)~'e)-:J (a) L'vl1n'lJ 5 ~1'U'l'U'lJ~'e)n (b) 

Lvi'ln'lJ 3 LL~:; C .V. Lvi'ln'lJ 40% 

fj~m1UU~'1 

a3 a4 Box-Cox Dual Power 

(0.3,0.6] 
( 1.0,2.0] (-0.3 ),( -0.1) 0.0 
(2.0,3.0] (0.4)-(0.6) ( -0.6),(-0.5),(0.5),(0.6) 
(2.0,3.0] (-0.1),(0.1) .. (-0.3 )-(0.3) 

(0.6,0.9] (3.0,4.0] 0.6 (-0.6),(0.6) 
(4.0,5.0] 0.7 (-0.8),(-0.7),(0.7),(0.8) 
(3 .0,4.0] (-0.1 )-(0.3) (-0.2),(0.2) 

(0.9,1.2] (4.0,5.0] 0.5 (-0.6),(-0.5),(0.5),(0.6) 
15.0,6.0] 0.6 (-0.6),(0.6) 
(3 .0,4.0] (-0.4 )-( -0.2) (-0.1 )-(0.1) 

(1.2,1.5] 
(4.0,5.0] (-0.1) (-0.2)-(0.2) 
(5.0,6.0] (0.2)-(0.6) (-0.6)-( -0.2),(0.2)-(0.6) 
(6.0,7.0] 0.4 ( -0.5),(0.5) 
(4.0,5.0] (-0.4) 0.0 

(1.5,1.8] (5.0,6.0] (-0.3 )-(0.0) (-0.1 )-(0.1 ) 
(6.0,7.0] (0.1 ),(0.2) (-0.2),( -0.1 ),(0.1 ),(0.2) 

fj~n"mLU~'1 

a3 a4 Box-Cox Dual Power 

(-0.3,-0.6] J2.0,3.0] (1.4)-(1.6) (-1 .6)-(-1.4 ),( 1.4)-( 1.6) 
(2.0,3.0] (2.5),(2.6) (-2.6),(-2.5),(2.5),(2.6) 

( -0.6,-0.9] 
(3 .0,4.0] 1.6 (-1.6),(1.6) 
(4.0,5.0] (1.4),(1.5) (-1.5),( -1.4),(1 .4 ),( 1.5) 
(5.0,6.0] (1.4),(1.5) (-1.4),(1.4) 
J3 .0,4.0] (2.1 )-(2.8) (-2.8)-( -2.1 ),(2.1 )-(2.8) 

(-0.9,-1.2] (4.0,5.0] (1.5)-( I. 9) (-1 .9)-( -1 .6),( 1.6)-(1 .9) 
(5 .0,6.0] ( 1.5 )-( I. 7) (-1.7)-(-1.5),( 1.5)-( I . 7) 
(3.0,4.0] (2.6)-(3 .6) (-3.6)-(-2.6),(2.6)-(3.6) 

(-1.2,-1.5] 
(4.0,5.0] (2.0)-(2.3),(2.8) ( -2.8),(2.8) 
(5.0,6.0] (1.4 )-(2.6) (-2.6)-( -1.4),(1.4)-(2.6) 
(6.0,7.01 (1.8),( 1.9) (-1 .9),( -1.8),( 1.8),( 1.9) 
(4.0,5.0] (3 .0)-(3 .4) (-3 .4)-(-3 .0),(3.0)-(3.4) 

( -1.5,-1.8] 
(5.0,6.0] (2.8)-(3.6) (-3.0)-( -2.8),(2.8}-(3 .0) 
(6.0,7.01 (1.8)-(3.0) (-2.9)-( -2.3 ),(2.3 )-(2.9) 
(7.0,8.0] 2.0 (-2.1 ),( -2.0),(2.0),(2.1) 
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1JI1'1~;I 5.12 LL~j;l\lltJLL1JUmnLtJ~\I;r'fl~~~~'n.!')'\.lijfi'Vlj;l~'fl\l (a) LVi1riU 5 ~1'\.!,)'\.!U~'fln (b) 

LVi1riU 3 LL~:; C.v. LVi1riU 60% 

'5fim1LLU~'l 

a3 a4 Box-Cox Dual Power 

(0.3,0.6] 
(1 .0,2.01 0.1 (-0.3 ),( -0.2),(0.2),(0.3) 
(2.0,3.0] 0.7 (-0.7)-(-0.5),(0.5)-(0.7) 
(2.0,3.0] (-1 .2)-(0.8),( -0.6)-( -0.3) 0.0 

(0.6,0.9] (3.0,4.0] 0.7 (-0.7),(0.7) 
(4.0,5.0] 0.7 (-0.7),(0.7) 
(3 .0,4.01 0.3 (-0.4 ),(0.4) 

(0.9,1.2] (4.0,5.01 (0.5),(0.6) ( -0.6),(0.6) 
(5.0,6.0] 0.7 (-0.7),(0.7) 
(3 .0,4.0] 0.1 ( -0.2),(0.2) 

(1.2, \.5] 
(4.0,5.0] (0.3 )-(0.5) (-0.4 ),(0.4) 
(5 .0,6.01 (0.4 )-(0.6) (-0.6),(0.6) 
(6.0,7.0] 0.6 (-0.6),(0.6) 
(4.0,5.0] 0.0 0.0 

(1.5, \.8] (5.0,6.0] (0.2),(0.3 ) (-0.3),(0.3) 
(6.0,7.01 (0.4),(0.5) ( -0.5),(0.5) 

'5fim1LLU~'l 

a3 a4 Box-Cox Dual Power 

( -0.3,-0.6] (2.0,3.0] (1.5),( 1.6) (-1.5),( 1.5) 
(2.0,3 .0] 2.6 (-2.8)-(-2.3),(2.3 )-(2.8) 

( -0.6,-0.9] 
(3 .0,4.01 (1.4)-(1.6) (-1 .6),(-1.4),(1.4)-( 1.6) 
(4.0,5.01 (1.4 ),( \.5) (-1.5),( -1.4 ),(1.4 ),( 1.5) 
(5.0,6.0] (1.4),( 1.5) (-1.5),( 1.5) 
(3.0,4.0] (2.4),(2.5) (-2.5),(-2.4),(2.4),(2.5) 

( -0.9,-1.2] J4.0,5.0] (1. 7)-(\ .9) (-1 .9)-( -I . 7),( 1.7)-( 1.9) 
(5 .0,6.01 1.7 (-1.7),(1.7) 
(3.0,4.0] (2.5)-(3.4) (-3.4)-(2.5),(2.5)-(3.4) 

(-1.2,-1.5] 
(4.0,5.0] (2.1 )-(3 .1) i-3.1J-{-2.1 ),(2.1 )-(3.1) 
(5.0,6.0] (1.4 )-(2.3) (-2.3)-(-1.4),( 1.4)-(2.3) 
(6.0,7.01 (1.6)-(2.0) (-2.0)-( -1.6),( 1.6)-(2.0) 
(4.0,5.01 3.6 (-3 .7)-(-3.5),(3 .5)-(3.7) 

( -1.5,-1.8] 
(5.0,6.0] (2.5)-(3.5) (-3.5)-( -2 .5),(2.5)-(3 .5) 
(6.0,7.0] (1.8)-(2.4) (-2.4)-( -1.8),( 1.8)-(2.4) 
(7.0,8.01 2.0 ( -2.0),(2.0) 
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1J11'1~vI 5.13 LL~(;l~luLLtJtJn1nLU~~;r'el~~~~1U'Ju~fi'Vl(;l~'el~ (a) LYl1nu 5 ~1U'JUtJ~'eln (b) 

LYl1nu 5 LL~:; C.v. LYl1ntJ 20% 

'5~m1LLtJ~.., 

a3 a4 Box-Cox Dual Power 

(0.3,0.6] 
_(1 .0,2.01 (-0.5)-( -0.2) (-0.1 )-(0.1) 
(2.0,3.0] (-0.1 )-(0.3) (-0.3 )-(0.3) 
(2.0,3.0] (-0.9)-(-0.1 ) (-0.1)-(0.1) 

(0.6,0.9] 
(3.0,4.0] (0.3 ),(0.4) (-0.4 ),( -0.3 ),(0.3 ),(0.4) 
(4.0,5.0] (0.5),(0.6) ( -0.5),(0 .5L 
(5 .0,6.01 0.6 ( -0.6),(0.6) 
(3.0,4.0] (-0.3)-(0.0) (-0.1)-(0.1) 

(0.9,1.2] 
(4.0,5.0] (-0.1 ),(0.0),(0.2)-(0.5) (-0.5)-( -0.3),(0.0),(0.3 )-(0.5) 
(5.0,6.0) (0.2)-(0.4) J-O.4 ),( -0.3 ),(0.31{0.4) 
(6.0,7.0) 0.4 (-0.5),(0.5) 
(3.0,4.0] (-1 .0)-( -0.8) 0.0 

(1.2,1.5] 
(4.0,5 .0] (-0.2) (-0.1)-(0.1) 
(5.0,6.0] ( -0.2)-(0.2L (-0.3 )-(0.3) 

_(6.0,7.01 (0.0)-(0.4) (-0.4 )-(0.4) 
(4.0,5.0] (-1.3),(-0.9) 0.0 

(1.5,1.8] 
(5.0,6.0] (-0.9)-(-0.2) 0.0 
(6.0,7.0] (-0.6),(-0.1 ) (-0.1),(0.1) 
(7.0,8.0] 0.1 (-0.2),(0.2L 

'5~m1LLtJ~.., 

a3 a4 Box-Cox Dual Power 

( -0.3,-0.6] 
(2.0,3.0] (I. 7)-(2.1) (-2.1),(-1.7),( 1.7)-(2.1) 
(3.0,4.0] 1.4 (-1.4),(1.4) 
(2.0,3.0] (2.2)-(2.6) _(-2.6)-( -2.2),{2.21-(2 .6) 

(-0.6,-0.9] 
(3.0,4.0] ( 1.5)-(2.0) (-2 .0)-( -1.5),( 1.5)-(2.0) 
(4.0,5.01 (1.5)-( \.7) (-1 .7)-( -1 .5),( 1.5)-( 1.7) 
(5 .0,6.0] (1.3)-(1.6) (-1 .6)-( -1.3),( 1.3)-(1.6) 
(3.0,4.0] (2.2)-(2.5) (-2.5)-(-2.2),(2.2)-(2.5) 

( -0.9,-1.2] 
(4.0,5.0] ( 1.6)-(2.2) (-2.2)-( -1.6),(1 .61-(2.2) 
(5.0,6.0) (1.4 )-(2.0) (-2.0)-( -1.8),( 1.8)-(2.0) 
(6.0,7.0) (1.5)-( I. 7) (-1.7)-(-1.5),( 1.5)-( 1.7) 
(3.0,4.0] (3 .1 )-(3 .6) (-3.6)-(-3.1 ),(3 .1}(3.6) 

( -1.2,-1.5] 
(4.0,5.0] (2.2)-(3 .0) (-3 .0)-( -2.2),(2.2)-(3 .0) 
(5 .0,6.0] ( 1.5)-(2.8) (-2.8)-(-1.6),( 1.6)-(2.8) 
(6.0,7.0] (1.5)-(2.2) (-2.1 )-( -1.6),( 1.6)-(2.1) 
(4.0,5.0] (2.9)-(3.5) (-3.4),(3 .4) 

(-1.5,-1.8] 
(5 .0,6.0] (2.4)-(2.9) (-2.9)-( -2.4 ),(2.4 )-(2. 9) 
(6.0,7.0] (2.2)-(3 .0) (-3 .0)-( -2.2),(2.2)-(3 .0) 
(7.0,8.0] (I. 7)-(2.6) (-2.4)-( -1.8),( 1.8)-(2.4) 
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L'Vl1nU 5 LL~::; C.V. L'Vl1nU 40% 

i1lnT.iUUf!.:J 

a3 a4 Box-Cox Dual Power 

(0.3,0.6] 
( 1.0,2.0] (0.0)-(0.2) (-0.3 )-(0.3) 
(2.0,3.0] (0.4),(0.5) ( -0.5),(0.5) 
(2.0,3.0] (0.0)-JO.2) (-0.4 )-(0.4) 

(0.6,0.9] 
(3.0,4.0] 0.6 (-0.6),(0.6) 
(4.0,5.0] 0.7 (-0.7),(0.7) 
(5.0,6.0] 0.7 (-0.8),(0.8) 
(3.0,4.0] (0.0)-(0.4) (-0.4 )-(0.4) 

(0.9,1.2] 
(4.0,5.0] (0.4),(0.5) ( -0.5),(0.5) 
(5.0,6.0] 0.6 ( -0.6),(0.6) 
(6.0,7.0] 0.7 (-0.7),(0.7) 
(3.0,4.0] (-0.2) (-0.1)-(0.1) 

(1.2,1.5] 
(4.0,5.0] 0.2 (-0.3)-( -0.1 ),(0.1 )-(0.3) 
(5.0,6.0] (0.2)-(0.5) (-0.5 )-(-0.3 ),(0.3 )-(0.5) 
(6.0,7.0] 0.6 (-0.6),(0.6) 
(4.0,5.0] (-0.4),(-0.2) 0.0 

(1.5,1.8] 
(5.0,6.0] (-0.1 ) 0.0 
(6.0,7.0] (0.0),(0.1 ) ( -0.2)-(0.2) 
(7.0,8.0] 0.3 (-0.4),(0.4) 

~fin'l1LLtJf'N 

a3 a4 Box-Cox Dual Power 

( -0.3,-0.6] 
(2.0,3.0] (1.6)-( 1.9) (-1.9),( -1.6),( 1.6)-( 1.9) 
(3.0,4.0] 1.3 (-1.3),(1.3) 
(2.0,3.0] 2.2 ( -2.2),(2.2) 

(-0.6,-0.9] (3.0,4.0] (1.4 )-( I. 7) (-1.7)-( -1.4 ),( 1.4 )-( 1.7) 
(4.0,5.0] (1.4)-(1.6) (-1.6),(-1.5),( 1.5),( 1.6) 
(5.0,6.01 1.4 (-1.4),(1.4) 
(3.0,4.0] (2.1 )-(2.8) (-2.8)-(-2.1 ),(2.1 )-(2.8) 

(-0.9,-1.2] (4.0,5.0] (1.4 )-(2.0) (-2.0)-(-1.6),( 1.6)-(2.0) 
i5.0,6.0] (1.4)-(1.9) (-1.9)-(-1.4),(1.4)-(1.9) 
(6.0,7.0] (1.6),(1.5) (-1.6),(-1.5),(1.5),( 1.6) 
(3.0,4.0] 3.0 ( -3.0),(3.0) 

( -1.2,-1.5] (4.0,5.0] (2.2)-(2.6) (-2.6)-(-2.2),(2.2)-(2.6) 
(5.0,6.0] ( I. 7)-(2. I) (-2.1 )-(-1.7),( 1.7)-(2.1) 
(6.0,7.0] (2.0)-(2.2) (-2.3 )-( -I. 7),( 1.7)-(2.3) 
(4.0,5.0] (2.8)-(3.3),(3.5) (-3.5),( -3.3)-( -2.8),(2.8)-(3.3 ),(3.5) 

(-1.5,-1.8] (5.0,6.0] 2.7 (-2.7),(2.7) 
(6.0,7.0] (2.1 )-(2.8) (-2.8)-( -2.4 ),(2.4 )-(2.8) 
(7.0,8.0] (1.9)-(2.1) (-2.1 )-(-1.9),( 1.9)-(2.1) 
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(;J1'l1{1;1 5.15 LL~~~lULLUUn11LLU~~;r'el~~~41'1.!,)'I.!~fiVl~~'el~ (a) Lvhriu 5 41'1.!,)'I.!U~'eln (b) 

Lvhriu 5 LL~:::: C.V. Lvhriu 60% 

'lflm1LLU~N 

a3 a4 Box-Cox Dual Power 

( 1.0,2.0] (0.3),(0.4) J-0.5),(0.5) 
(0.3,0.6] (2.0,3.01 0.5 ( -0.5),(0.5) 

(3 .0,4.01 0.8 -
(2.0,3.0] (0.2)-(0.4) (-0.4),( -0.3),(0.3 ),(0.4) 

(0.6,0.9] 
(3.0,4.0] (0.5),(0.6) (-0.6),(0.6) 
(4.0,5.01 0.7 (-0.7),(0.7) 
(5.0,6.0] (0.7),(0.8) (-0.8),(0.8) 
(3.0,4.0] 0.3 (-0.5),( -0.4 ),(0.4 ),(0.5) 

(0.9,1.2] 
(4.0,5.0] (0.5),(0.6) (-0.7),( -0.6),(0.6),(0. 7) 
(5.0,6.01 0.6 (-0.7),(0.7) 
(6.0,7.01 0 .7 (-0.7),(0.7) 
(3.0,4.0] (0.1 ),(0.2) ( -0.2),(0.2) 

(1.2,1.5] 
(4.0,5.0] (0.3),(0.4) (-0.5),(-0.4),(0.4 ),(0.5) 
(5.0,6.0] (0.4),(0.5) (-0.5),(0.5) 
(6.0,7.01 0.6 ( -0.6),(0.6) 
(4.0,5.0] (0.0),(0.1 ) (-0.1 ),(0.1) 

(1.5,1.8] 
(5 .0,6.0] 0.2 (-0.3),(0.3) 
(6.0,7.0] 0.4 ( -0.5),(0.5l 
(7.0,8.01 0.4 ( -0.5),(0.5) 

'lflm1UU'll-l 

a3 a4 Box-Cox Dual Power 

( -0.3,-0.6] 
(2.0,3.0] (1.6)-(1. 7) (-1.7),(-1.6),( 1.6)-(1 . 7) 
(3 .0,4.01 1.3 (-1.3),(1.3) 
(2.0,3.01 (2.0),(2.2),(2.3) (-2.3 ),( -2.2),( -2.0),(2.0),(2.2),(2.3) 

( -0.6,-0.9] 
(3.0,4.0] (1.5)-( 1.6) (-1.6)-(-1 .5),( 1.5)-( 1.6) 
(4.0,5.0] 1.5 (-1.6)-(-1.4),(1.4 )-(1 .6) 
(5.0,6.0] (1.4),( 1.5) (-1.4),(1.4) 
(3.0,4.0] (2.2)-(2.5) (-2.6)-( -2.1 ),(2. ))-12.6) 

(-0.9,-1.2] 
(4.0,5 .01 (1.4 )-( 1. 9) (-1.9)-( -1.5),( 1.5)-( 1.9) 
(5.0,6.0] (1.6),( 1.7) (-1 .8)-(-1.6),( 1.6)-( 1.8) 
(6.0,7.0] 1.6 (-1.6),( 1.6) 
j3.0,4.01 (3.0)-(3.2) (-3 .2)-( -3.0),(3.0)-(3 .2) 

( -1.2,-1.5] 
(4.0,5.01 (2.2)-(2.4 ) (-2.4 )-( -2.2),(2.2)-(2 .4) 
(5.0,6.0] (1. 7)-(2.2) (-2.6)-( -1.6),( 1.6)-(2.6) 
(6.0,7.0] (1.6)-(2.1 ) (-2.1 )-(-1.6),( 1.6)-(2.1) 
(4.0,5.01 j3. ))-(3.8) (-3 . 7)-(-3.1),(3. I) .. (3 .7~ 

( -1.5,-1.8] 
(5 .0,6.01 (2.5)-(2.7) (-2.7)-( -2.5),(2.5)-(2.71 
(6.0,7.0] 2.3 (-2.3),(2.3) 
(7.0,8.0J (1.9)-(2.1) (-2.1 )-(-1.9),( I. 9)-(2.1) 
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1JI1'11./1v1 5.16 LL~~-:lltJLLlJlJn1J'LLtJfI-:I;r'el2olfl~~1'W')'W~fiV1~f1'el-:l (a) L'Vl1nlJ 5 ~1'W,)'WlJ~'eln (b) 

L'Vl1nlJ 7 LLfI:-; C.V. LVl1nlJ 20% 

1fim1LLtJ~~ 

a3 a4 Box-Cox Dual Power 

(1.0,2.0] (-0.4)-(-0.2) (-0.21-(0.2) 
(0.3,0.6] (2.0,3.01 0.1 ( -0.2),(0.2) 

(3.0,4.01 0.6 (-0.7),(-0.6),(0.6),(0.70 
(2.0,3.0] (-0.5)-( -0.2) 0.0 

(0.6,0.9] 
(3.0,4.0] (0.2)-(0.4) (-0.4)-(-0.2) 
J4.0,5.0] 0.4 (-0.5),(0.5) 
(5 .0,6.01 0.6 ( -0.6),(0.6) 
(3 .0,4.0] ( -0.2)-(0.0) 0.0 

(0.9,1.2] 
(4.0,5.0] (-0.1)-(0.1) (-0.2)-(0.2) 

(5.0,6.0) (0.2)-(0.3) (-0.4 ),( -0.3 ),(0.3 ),(0.4) 
(6.0,7.0) 0.4 (-0.5),(-0.4),(0.4),(0.5) 
(3.0,4.0] (-1.0)-(-0.7) 0.0 

(1.2,1.5] 
(4.0,5.01 (-0.5)-(-0.3) ( -0.1)-(0.1) 
(5.0,6.0] (-0.4)-(0.1) (-0.2),(0.2) 
(6.0,7.0] (0.1 ),(0.2) ( -0.2),(0.2) 
(4.0,5.0] (-1.\ )-(-0.9) 0.0 

(1.5,1.8] 
(5.0,6.0] (-0.5),(-0.4» 0.0 
(6.0,7.01 (-0.3 ),( -0.1) (-0.1)-(0.1) 
(7.0,8.0] (-0.1 )-(0.2) (-0.2)-(0.2) 

1fimnLtJ~~ 

a3 a4 Box-Cox Dual Power 

(2.0,3.0] 1.8 (-1.8),(1 .8) 
( -0.3,-0.6] (3 .0,4.0] 1.4 (-1.4),(1.4) 

(4.0,5.0] 1.3 (-1.3),( 1.3) 
(2.0,3.0] (2.1 ),(2.2) (-2.2),( -2.1 ),(2 .1 ),(2.2) 

(-0.6,-0.9] 
(3.0,4.0] 1.8 (-1.8),( 1.8) 
(4.0,5.01 (1.5)-(\.7) (-I. 7)-(-1.5),(1.5)-( I. 7) 
(5.0,6.0] (1.4 )-( 1.6) (-1.6)-(-1 .4),(1.4)-(1.6) 
(3.0,4.0] (2.1)-(2.4) (-2.4)-( -2.1 ),(2.1 )-(2.4) 

(-0.9,-1.2] 
(4.0,5.0] (I. 7),( 1.8) (-1.8),( 1.8) 
(5.0,6.0] (1.4l:{2.1) (-2.1 )-(-1.4 ),( 1.4)-(2.1) 
(6.0,7.0] (1.4)-( 1.8) (-1 .8)-( -1 .5),( 1.5)-(\.8) 
(3 .0,4.0] (3 .0)-(3 .3) (-3 .3 )-(-3 .0),(3 .0)-(3.3) 

( -1.2,-1.5] 
(4.0,5 .0] (2.1 )-(2.7) (-2.7)-( -2 .1 ),(2.1 )-(2.7) 
(5 .0,6.0] (1.7)-(2.6) (-2.5)-(-1 .8),( 1.8)-(2.5) 
(6.0,7.0] (I. 7)-(2.3) (-2.3 )-( -I . 7),( 1.7)-(2.3) 
(4.0,5.0] (3 .1 ),(3.2) (-3 .2),( -3 .1 ),(3 . 1),(3.2) 

( -1.5,-1.8] 
(5.0,6.01 (2.21-(3.1 ) (-3 .0)-(-2.2),(2.2)-(3.0) 
(6.0,7.0] (2.0)-(2.7) (-2.7)-(-2.0),(2.0)-(2.7) 
(7.0,8.0] ( 1.8)-(2.2) (-2.8)-( -1 .7),( I. 7)-(2.8) 
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1Jl1~1~;I 5.17 LL~~\jltJLLlJlJn1nLtJ~\j;r'tl~~~~1'w'J'l.ifjfi'Vl~~'tl\j (a) Lvi'lnlJ 5 ~1'w'J'WlJ~'tln (b) 

Lvi'lnlJ 7 LL~:; C.V. LVi'lnlJ 40% 

fjtim1LuJ'I'l~ 

a3 a4 Box-Cox Dual Power 

(1.0,2.01 0.3 i -0.4):(-0.2 ),( 0.2 )-(0.4) 
(0.3,0.6] (2.0,3.01 0.5 ( -0.5},(0.5) 

(3.0,4.01 0.8 ( -0.8),(0.8) 
(2.0,3.0] 0.1 (-0.2)JO.i) 

(0.6,0.9] 
(3 .0,4.0] 0.6 (-0.6),(0.6) 

(4.0,5.01 0.7 (-0.7[(0.7) 
(5.0,6.01 0.7 ( -0.8),(0.8) 
(3 .0,4.0] (0.2),(0.3) (-0.4),( -OJ),(0.3),(0.4) 

(0.9,1 .2] 
(4.0,5.01 (0.4 )-(0.6) (-0.6),( -0.5),(0.5),(0.6) 
(5.0,6.01 0.6 (-0. 7)J-0.6),(0.6},(0. 7) 

(6.0,7.01 (0.6),(0.7) (-0.7),(0.7) 
(3.0,4.0] (-0.1) 0.0 

(1.2,1.5] 
(4.0,5.01 (0.10,(0.2) ( -0.i)J0.i) 

(5.0,6.01 (0.2),(OJ) (-0.3 ),(0.3) 
(6.0,7.0] (0.3),(0.4) ( -0.5),(0.5) 
(4.0,5.01 (-0.4 ),( -0.2) 0.0 

(1.5,1.8] 
(5.0,6.01 ( -0.2},(0.0) (-0. f)-co. IT 
(6.0,7.01 0.1 (..0. i)j o.:i} 
(7.0,8.01 (0.1)-(0.3) (-0.4)-( -0.2),( 0.2}-(0.4) 

i)tim1LLtJ'I'l~ 

a3 a4 Box-Cox Dual Power 

(2.0,3.01 (1.5),( 1.6) (-1.6),(-1.5),(1.5)J1.6) 
(-0.3,-0.6] (3.0,4.01 1.3 (-1.3),(1.3) 

(4.0,5.01 (1.2),( 1.3} (-1.3),( 1.3) 
(2.0,3.0] 1.9 (-1.9},(1.9) 

(-0.6,-0.9] 
(3.0,4.0] (1.6)-( 1.8) (-1.8)-(-1.6),( 1.6)-(1.8) 
(4.0,5.01 (1.5),( 1.6) (-1 .6),(-1 .5),( 1.5),( 1.6) 
(5.0,6.01 1.4 (-1.4),( 1.4) 
(3.0,4.01 (2.2)-(2.4) (-2.4 }~(-I. 9)~( I. 9}-(2.4} 

( -0.9,-1.2] 
(4.0,5.0] (1 .7)-(2.0) (-1 . 7)-( -2.0)~(2 .0)-( 1. 7) 
(5.0,6.0] (1.4 )-(2.0) (-1.8),( -1 .7),(1 . 7),( 1.8) 
(6.0,7.01 ( 1.5 )-( 1. 7) (-1. 7),(-1 .6),(1 .6),( 1.7) 
(3.0,4.01 (2.6),(2.7) (-2.8)-( -2.6),(2.6)-(2.8) 

( -1.2,-1.5] 
(4.0,5.0] (2.3 )-(2. 7) (-2.5),(2.5) 
(5.0,6.01 (1.8)-(2.4 ) (-2.4 )-(-2. i },(2.1 )-(2.4) 
(6.0,7.01 1.9 (-1.9),(1.9) 
(4.0,5.01 3.1 (-3.n,(3.1 ) 

(-1.5,-1.8] (5.0,6.01 (2.3)-(3.1 ) (-3.1 )-( -2.:3),(2.3).{3. IT 
(6.0,7.0] (2.0)-(2.6) (-2.5)-( -2.1 ),(2.1 )-(2.5) 
(7.0,8.01 (1.9)-(2.5) (-2.5)-( -2.2),(2.2)-(2.5) 
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"'1'11.:1;1 5.18 LL~LJl'lliJLLUUm1LLiJf'l'l-if'ellqjf'l~~1'W'Jt.il)fi'V1LJlf'l'el'l (a) Lvi'lnu 5 ~1'W'J'Wu~'eln (b) 

Lvi'lnu 7 LLf'l~ C.v. Lvi'lnu 60% 

'i~m1LLtlfl'l 

a3 a 4 Box-Cox Dual Power 

(1.0,2.0] 0.4 ( -0.5),{0.5) 
(0.3,0.6] J2.0,3.0] 0.5 (-0.6),( -0.5),(0.5),(0.6) 

(3.0,4.01 (0.7),(0.8) ( -0.8),(0.8) 
(2.0,3.0] (0.3)-(0.5) (-0.5),(0.5) 

(0.6,0.9] 
(3.0,4.0] 0.5 (-0.7)-( -0.5),(0.5)-(0.7) 
(4.0,5.0] 0.7 (-0.7),(0.7) 
(5.0,6.01 0.7 ( -0.8),(0.8) 
(3.0,4.01 0.3 (-0.4 ),(0.4) 

(0.9,1.2] 
(4.0,5.0] (0.4)-(0.6) (-0.6),( -0.5),(0.5),(0.6) 
(5.0,6.0] (0.5),(0.6) (-0.6),(0.6) 
(6.0,7.0] 0.7 (-0.7),(0.7) 

13·0,4.0] 0.2 (-0.3),(0.3) 

(1.2,1.5] 
(4.0,5.01 0.3 (-0.4),(0.4) 
(5.0,6.0] 0.4 (-0.5),( -0.4 ),(0.4),(0.5) 
(6.0,7.0] (0.5),(0.6) (-0.6),(-0.5),(0.5),(0.6) 
(4.0,5.0] (0.0),(0.1 ) (-0. Ij,(O.I) 

(1.5,1.8] 
(5.0,6.01 0.3 (-0.3),(0.3) 
(6.0,7.0] 0.3 (-0.4),(0.4) 
(7.0,8.0] 0.4 ( -0.5),(0.5) 

"" m1LLfil n LLfil'l LLUtJ LU'l!1U 

'i~m1LLtlfl'l 

a3 a 4 Box-Cox Dual Power 

(-0.3,-0.6] 
(2.0,3.0] (1 .5),( 1.6) (-1.6),( 1.6) 
(3.0,4.0] (1.3),(1.4) (-1.3),(1.3) 
12.0,3.0] (1 .9),(2.0) (-2.0),(-1.9),( I. 9),(2.0) 

(-0.6,-0.9] 
(3.0,4.0] 11.4}-(1.7) j-I.6)-( -1.4),( 1.4)-( 1.6) 
(4.0,5.01 (1.4),( 1.5) (-1.5),( -1.4 ),( 1.4 ),( 1.5) 
(5.0,6.01 1.5 (-1 .5),( 1.5) 
(3 .0,4.0] (2.2)-(2.5) (-2.5)-( -2 .0),(2.0)-(2.5) 

(-0.9,-1.2] (4.0,5.0] (1.5)-(2.0) (-2.2)-(-1.5),( 1.5)-(2.2) 
j5.0,6.0] (1.5)-(1. 7) (-1.6),(1.6) 
(3.0,4.01 (2.8)-(3.0) (-3.0)-( -2.8),(2.8)-(3.0) 

( -1.2,-1.5] 
(4.0,5.0] (2.4)-(2.6) (-2.6)-(-2.4 ),(2.4 )-(2.6) 
j5.0,6.01 11 ·8)-(2.4) {-2.4 )-( -1 .91,( I. 9)-(2.'!L 
(6.0,7.01 ( 1.6)-(2.0) (-2.0)-( -1 .6),( 1.6)-(2.0) 
(4.0,5.0] 3.1 (-3.3)-(-3.1 ),(3.1)-(3.3) 

(-1.5,-1.8] 
(5.0,6.0] 12·8)-(3.0) . (-3.0)-(-2.6),(2.6)-(3 .0) 
(6.0,7.01 (1 .9)-(2.8) . 1-2.8)-( -1.9J,(1.9)-(2 .8~ 

(7.0,8.0] (I. 7)-(2.4) (-2.3 )-(-1 .7),( 1.7)-(2.3) 
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Lvhnu 3 LL~::: C.V. Lvhnu 20% 

~ 

mm"'l n LL"'I..:! LLUU LU'lJ'J1 

'lfim1LLtl~N 

a3 a4 Box-Cox Dual Power 

(0.3,0.6] 
( 1.0,2.0] (-0.6) 0.0 
(2.0,3.0] 0.4 (-0.4),(0.4) 
(2.0,3.0] (-0.3) (-0.1)-(0.1 ) 

(0.6,0.9] (3.0,4.0] 0.4 (-0.5),(0.5) 
(4.0,5.0] 0.5 (-0.5),(0.5) 
(3 .0,4.0] (-0.8) ( -0.2)-(0.2) 

(0.9,1.2] (4.0,5.0] (0.1 ),(0.2) (-0.2),( -0.1 ),(0.1 ),(0.2) 
(5.0,6.0) 0.3 (-0.4),(0.4) 
(3.0,4.0] (-0.8),( -0. 7) 0.0 

(1.2,1.5] 
(4.0,5.0] (-0.3),(-0.2) (-0.1)-(0.1) 
(5.0,6.0] ( -0.2),(0.0) 0.0 
_(6.0,7.0] (0.2)-(0.4) (-0.3 ),(0.3) 
(4.0,5.0] (-1.2)-(-0.7) 0.0 

(1.5,1.8] 
(5.0,6.0] (-0.3) 0.0 
(6.0,7.0] (-0.4 )-(0.0) (-0.1 )-(0.1 0 
(7.0,8.0] (0.0),(0.1 ) ( -0.2)-(0.2) 

'lfim1LLtlfl~ 

a3 a 4 Box-Cox Dual Power 

(-0.3,-0.6] 
(2.0,3.0] 1.7 (-1.7),(1.7) 
(3.0,4.0] 1.4 (-1.4),(1.4) 
(2.0,3.0] (2.1)-(3 .2) (-3 .2)-( -2.1 ),(2.1)-(3.2) 

( -0.6,-0.9] 
(3.0,4.0] (1.6)-( 1.9) (-1 .9)-( -1.6),( 1.6)-( 1.9) 
(4.0,5.0] 1.6 (-1.6),( 1.6) 
(5 .0,6.0] (1.4),( 1.5) (-1.5),( -1 .4),(1.4),(1.5) 
(3.0,4.0] (2.2)-(2.9) (-2.9)-(-2.2),(2.2)-(2.9) 

(-0.9,-1.2] 
(4.0,5.0] (1.6)-(2.4) (-2.4)-(-1.6),( 1.6)-(2.4) 
(5.0,6.0] ( 1.5)-(1.9l (-2.0)-(-1.5),( 1.5)-(2.0) 
(6.0,7.0] (1.5)-( 1. 7) (-1 .7)-(-1.5),( 1.5)-{1. 7l 
(3 .0,4.0] (2.7)-(2.9),(3 .2)-(3 .6) (-3 .7)-( -2.5),(2.5)-(3.7) 

( -1.2,-1.5] 
(4.0,5.0] (2.1 )-(3 .0) (-3 .0)-(-2 .1 ),(2.1 )-(3.0) 
(5.0,6.0] (1 .7)-(2.6) (-2.6)-(-1.7),( I. 7)-(2.6) 
(6.0,7.0] (I. 9),(2.0) (-2.0),( -1.9),( 1.9),(2.0) 
(4.0,5.0] (3.1)-(3.4) (-3.4 )-( -3.1 ),(3 .1 )-(3.4) 

( -1.5,-1.8] 
(5.0,6.0] (2.2)-(3.3 ) (-3 .3 )-(-2.2),(2.2)-(3 .3) 
(6.0,7.0] ( 1.8)-(2.8) (-2.8]-( -1.8),( 1.8)-(2.8) 
(7.0,8.0] (1.7)-(2.0) (-2.5)-(-1.6),( 1.6)-(2.5) 
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LvI'H1U 3 LLfl::: C.V. Lvl1nU 40% 

'5fim1LLu~N 

a3 a 4 Box-Cox Dual Power 

(0.3,0.6] 
(1.0,2.0] 0.1 (-0.1),(0.1) 
(2.0,3.0] 0.5 ( -0.6),(0.6) 
(2.0,3.0] 0.2 (-0.32-(-0.1 ),(0.1)-(0.3) 

(0.6,0.9] (3.0,4.0] 0.7 (-0.7),(0.7) 
(4.0,5 .01 0.7 (-0.7),(0.7) 
(3 .0,4.0] 0.1 (-0.2),( -0.1 ),(0.1 ),(0.2) 

(0.9,1.2] (4.0,5.0] (0.4)-(0.6) (-0.6),( -0.5),(0.5),(0.6) 
(5.0,6.0] (0.6),(0.7) (-0.7),(0.7) 

(3.0,4.0] (-0.3) 0.0 

(1.2, \.5] 
(4.0,5.01 0.2 ( -0.2),(0.2) 

(5.0,6.0] (0.3),(0.4) (-0.4),(0.4) 
(6.0,7.0] 0.4 (-0.5),(0.5) 
(4.0,5.0] (-0.4),(-0.3 ) 0.0 

(1.5,1.8] 
(5.0,6.0] 0.0 0.0 
(6.0,7.0] 0.2 (-0.3 ),( -0.2),(0.2),(0.3) 
(7.0,8.0] (0.2),(0.3) (-0.2),(0.2) 

'5fim1LLUfl-3 

a3 a4 Box-Cox Dual Power 

(-0.3,-0.6] (2.0,3 .0] (1.6),( I. 7) (-1 .7),(-1 .6),(\.6),(\ .7) 
(2.0,3.0] (2.2),(2.3) (-2.3 ),( -2.2),(2.2),(2.3) 

(-0.6,-0.9] 
(3.0,4.0] (1.4)-( 1.8) (-1.8)-( -1.4 ),( 1.4 )-( 1.8) 
(4.0,5.0] (1.4)-( 1.6) (-1.6)-(-1.4),( 1.4)-( 1.6) 
(5.0,6.01 (1.4),(1.5) (-\ .5),( -1.4 ),(1.4 ),(\ .5) 
(3.0,4.01 (2.3)-(2.6) (-2.6)-( -2.3 ),(2.3)-(2.6) 

(-0.9,-1.2] 
(4.0,5.0] (1.6)-(2.0) (-2.0)-(-1.6),( 1.6)-(2.0) 
(5.0,6.0] (1.6)-( 1.8) (-1 .8)-(-1.6),( 1.6)-( 1.8) 
(6.0,7.01 (\.5)-(1 .7l _(-1.6),( 1.6) 
(3.0,4.01 (3.0)-(3.3) (-3.4 )-( -3.0),(3 .0)-(3.4) 

( -1.2,-1.5] 
(4.0,5.0] (2.2)-(2.8) (-2.8)-( -2.2),(2.2)-(2.8) 

J5 .0,6.0] (1 .5)-(2.7) (-2.7)-( -1 .5),( 1.5)-(2.7) 
(6.0,7.01 ( 1.5)-{2.0) (-2. OJ:(-1.6),( 1.6)-12.0) 
(4.0,5.0] (2.8)-(3.9) (-3 .9)-(-2.8),(2.8)-(3.9) 

( -1.5,-1.8] 
(5.0,6.0] (2.3 )-(2.5) (-2.5)-(-2.3 ),(2.3 )-(2.5) 
(6.0,7.01 (2.1 )-(2.8l (-2.8)-(-1 .9),( 1.9)-(2.8) 
(7.0,8.0] (I. 7)-(2.1) (-2.1 )-(-1 .7),( I. 7)-(2.1) 
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j;l1'i1~;1 5.21 LL~MltlLLUUm1LLtl~~-if!ll.J~~~1'1.!';l'l.!~fi'VlC;)~'eFl (a) Lvhriu 7 ~1'1.!';l'l.!U~!ln (b) 

Lvhriu 3 LL~~ C.V. Lvhriu 60% 

'5fim~LLtlf'l-l 

a3 a4 Box-Cox Dual Power 

(0.3,0.6] 
(1.0,2.0] 0.3 ( -0.4),(0.4) 

(2.0,3.0] 0.6 (-0.7),(0.7) 
(2.0,3.01 0.4 (-0.5),(0.5) 

(0.6,0.9] (3 .0,4.01 0.6 (-0.8)-(-0.6),(0.6)-(0.8) 
(4.0,5.0] 0.7 (-0.7),(0.7) 

(3.0,4.0] (0.3),(0.4) (-0.4 ),(0.4) 

(0.9,1.2] (4.0,5 .01 (0.5),(0.6) (-0.6),(0.6) 
(5.0,6.01 0.7 (-0.7),(0.7) 
(3.0,4.0] 0.1 (-0.2),(0.2) 

(1.2,1.5] 
(4.0,5.01 0.3 (-0.3),(0.3) 
(5.0,6.0] 0.5 (-0.6),( -0.5)JO.5)JO.6) 
(6.0,7.01 0.5 (-0.6),[0.6) 
(4.0,5.01 0.0 0.0 

(1.5,1.8] 
(5.0,6.0] (0.1 ),(0.2) (-0.2),(0.2) 
(6.0,7.0] 0.3 (-0.4 ),(0.4) 
(7.0,8.01 (0.4),(0.5) (-0.5),(-0.4 ),(0.4),(0.5) 

'5fimnLtlf'l-l 

a3 a4 Box-Cox Dual Power 

(-0.3,-0.6] (2.0,3.0 (1.4 )-( 1. 7) (-1.4),( 1.4) 
(2.0,3.0 -(2.0)-(2.4 ) (-2.4):(-2.0),(2.OR2.4 ) 

(-0.6,-0.9] 
(3.0,4.0 0.4 )-0.6) -( -1 .6M-l.4),( 1.4).(1 .6) 
(4.0,5.01 (1.4),(1.5) (-1.5),( -1.4 ),(1.4 ),(1 .5) 
(5.0,6.0 1.4 (-1.4),(1.4) 
(3.0,4.0 (2.1 ),(2.2) (-2.2),(-2.1 ),(2.1 ),(2.2) 

(-0.9,-1.2] 
(4.0,5.0 -(1.5)-(2.1) (-2.1)-( -1 .5),( 1.5)-(2. i) 
(5.0,6.01 (1.5)-( 1.9) (-1.9).(-1.5),( 1.5):(1.9) 
(6.0,7.0 1.6 (-I. 7),(-1.6),( 1.6),( 1.7) 
(3 .0,4.0 3.5 (-3.5),(3.5) 

(-1.2,-1.5] 
(4.0,5.Ql (2.6)-(2.8) (-2.9):(-2.0,(2.1 ):(2.9) 
(5.0,6.01 ( 1.6)-(2.6) (-2.6).(..1.7),(1.7f-72.6) 
(6.0,7.01 ( 1.6)-(2.0) -( -2.0):(-1.6),( 1.6M2.(» 
(4.0,5.0] (2.6)-(3.4) -( -3.4)-( -2.7),(2. 7)-(3 .4) 

( -1.5,-1.8] 
(5.0,6.0 (2.5)-(2.9) (-2.9)-( -2.5),(2.5)-(2. 9) 
(6.0,7.61 -(2. i)~2.9) (-2.9)-( -2.1 ),(2.1 )-(2.9) 
(7.0,8.0] (1.7)-(2.2) (-2.2):(-1 . 7),(1. 7):(2.2) 
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Lvhriu 5 LL'Cl:; C.V. LVhriu 20% 

fjfln11LLUfN 

a3 a 4 Box-Cox Dual Power 

(1.0,2.0] (-0.2),(-0.1 ) (-0.1)-(0.1 ) 
(0.3,0.6] (2.0,3.0] 0.3 (-0.3 M -0.1 ),(0.1 ),(0.3) 

(3.0,4.01 0.7 (-0.7),(0.7) 

(2.0,3.01 (-0.5) 0.0 

(0.6,0.9] 
(3.0,4.0] (0.2)-(0.4) (-0.5),(-0.4 ),(0.4 ),(0.5) 

(4.0,5.0] (0.5),(0.6) (-0.6),(-0.5 ),(0.5),(0.6) 
(5 .0,6.0] 0.6 (-0.6),(0.6) 
(3 .0,4.01 (-0.6)-(-0.3) (-0.1 )-(0.1) 

(0.9,1.2] 
(4.0,5 .0] (-0.2)-(0.3 ) (-0.4 )-(0.4) 
(5.0,6.0) (0.4),(0.5) (-0.5),(0.5) 
(6.0,7.0) 0.5 (-0.5),{0.5) 
(3.0,4.0J (-0.9)-(-0.7) 0.0 

(1.2,1.5] 
(4.0,5.01 (-0.4),(-0.3 ) 0.0 
(5.0,6.01 (0.1 ),(0.2) (-0.3),( -0.2),(0.2),(0.3) 
(6.0,7.0] (0.1 ),(0.2) (-0.3 ),( -0.2),(0.2),(0.3) 
(4.0,5.0] (-0.8),( -0. 7) -

(1.5,1.8] 
(5.0,6.0] (-0.4 ),( -0.3) 0.0 
(6.0,7.01 (-0.2)-(0.0) 0.0 
(7.0,8.01 (-0.1 ),(0.0) 0.0 

fjfin11LLUfl~ 

a3 a 4 Box-Cox Dual Power 

(2.0,3.0] (1.7)-( I. 9) (-1 .9)-(-1 .7),(1.7)-(1.9) 
( -0.3,-0.6] (3.0,4.01 1.4 (-1.4),(1.4) 

(4.0,5 .0] 1.3 (-1.3),(1.3) 
(2.0,3.0] (2.1 ),(2.2) (-2.2),( -2.1 ),(2.1 ),(2.2) 

( -0.6,-0.9] 
(3.0,4.0] (1.4)-(1.9) (-1.9)-(-1 .4 ),(1.4 )-(1 . 9) 
(4.0,5.0] (1.4 )-( 1.7) (-1 .7)-( -1 .4 ),( 1.4)-( 1.7) 
(5.0,6.0] (1.4 )-( 1.6) (-1.6)-(-1.4),( 1.4 )-( 1.6) 
(3.0,4.01 J1. 9)-(2. 7) (-2.7)-(-1.9),(1.9)-(2.7) 

( -0.9,-1.2] 
(4.0,5.01 ( 1.5)-(2.5) (-2.5)-( -1 .6),(1.6)-(2.5) 
(5.0,6.0) ( 1.6)-(2.0) (-2.0),( -I. 7),( 1. 7)-(2.0) 
(6.0,7.0) (1.6),( 1.7) (-1 .7),(-1.6),(1 .6),( 1.7) 
(3 .0,4.01 (2.9)-(3 .1 ) (-3 . 1)-(-2.9),(2.9)-(3 . l} 

(-1.2,-1.5] (4.0,5.01 (2.2)-(2.6) (-2.6)-(-2.2),(2.2)-(2.6) 
(5.0,6.0] (I. 7)-(2.3) (-2.5)-(-1 .7),( 1.7)-(2.5) 
(6.0,7.0] (1 .7)-(2.2) (-2.2)-(-1 .7),( 1.7)-(2.2) 
(4.0,5.0] (2.9)-(3 .6) (-3.6)-(-2.9),(2.9)-(3.6) 

( -1.5,-1.8] 
(5.0,6.01 (2.5)-(3.0) ( -3.0)-(-2.5),(2.5)-(3.0) 
(6.0,7.0] (I. 9)-(2.5) (-2.5),(2.5) 
(7.0,8.0] (1 .8)-(2.7) (-2.7)-( -1 .8),( 1.8)-(2.7) 
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911"'1~;I 5.23 LL£Il(;l~liJLLtJtJn'l~LLiJfi~;r'fl3Jfi~~1U'Ju~fi'Vl(;lfi'fl~ (a) L'Vl1ntJ 7 ~1U'JUtJ~'fln (b) 

L'Vl1ntJ 5 LLfi:: C.v. L'Vl1ntJ 40% 

:)fin11LLtJ~'1 

a3 a4 Box-Cox Dual Power 

(1 .0,2.01 0.2 (-0.3 ),(0.3) 

(0.3,0.6] (2.0,3.0] 0.4 (-0.5),(-0.4 ),(0.4 ),(0.5) 
(3 .0,4.0] (0.7),(0.8) (-0.8),(0.8) 
(2.0,3.01 (0.2),(0.3) <-0.3 ),(0.3) 

(0.6,0.9] 
(3 .0,4.01 0.5 -(-0 .6),(~0 . 5),(0.5),(0 .6) 

(4.0,5.01 0.7 (-0.8),( -0. 7),(0. 7),(0.8) 
(5.0,6.0] 0.7 ( -0.8),(0.8) 

(3 .0,4.01 0.2 <-0.3),(0.3) 

(0.9,1.2] 
(4.0,5.01 0.5 <-0.6),(0.6) 
(5.0,6.01 0.7 (-0.7),(0.7) 
(6.0,7.0] (0.6),(0.7) (-0.7),(0.7) 
(3 .0,4.01 (-0.2) 0.0 

(1.2,1.5] 
(4.0,5.01 0.2 -(-0.3):<-0.1\(0.1 ):<0.3) 
(5.0,6.0] 0.3 (-0.4 ),( -0.3 ),(0.3 ),(0.4) 
(6.0,7.01 0.5 (-0.5),(0.5) 

(4.0,5.01 (-0.3) 0.0 

(1.5,1.8] 
(5 .0,6.0] (-0.2) (-0. n~(o.l) 
(6.0,7.01 0.1 GO. i ),(0.1 ) 
(7.0,8.01 (0.2),(0.3) (-0.4 ),( -0.3 ),(0.3),(0.4) 

:)fin11LLtJ~'1 

a3 a4 Box-Cox Dual Power 

(-0.3,-0.6] 
(2.0,3.0] 1.5 (-1.6),(-1.5),( 1.5),( 1.6) 
(3 .0,4.0] 1.3 (-1.3),(1.3) 
(2.0,3.01 (1 .8)-(2.1 ) (-2.1)-(-1 .8),( 1.8)-(2. IT 

(-0.6,-0.9] 
(3 .0,4.01 (1.4 )-( I. 9) (-2.0):(-1 .4),( 1.4).(2.0) 
(4.0,5.0] 1.5 (-1.5),( 1.5) 

(5.0,6.01 (1.4),( 1.5) (-1.5),(-1.4),(1.4),( 1.5) 
(3 .0,4.0] 2.2 (-2.5)-( -2.0),(2.0)-(2.5) 

(-0.9,-1.2] 
(4.0,5.0] (1.6)-(2.1) (-2.1 )-(-1 .7),( 1.7)-(2.1) 
(5 .0,6.0) (1.6),( 1. 7) (-1.7),(-1 .6),( 1.6),( 1.7) 
(6.0,7.0) (1.5),( 1.6) (-1.6),( 1.6) 
(3.0,4.01 (2.7)-(2.9) (-2.9):7-2.7),(2.7k2.9) 

( -1.2,-1.5] 
(4.0,5.0] (2.4 )-(2. 7) (-2.7)-( -2.4 ),(2.4 )-(2. 7) 
(5.0,6.61 (I. 9)-(2.4) (-2.4)-(-1 .9),( 1.9)-(2.4) 
(6.0,7.01 ( 1.5)-(2.0) (-2.0):(-1 .5),( 1.5):(2.0) 
(4.0,5.0] (3 .1),(3.2) (-3.2),(-3.1 ),(3. 1 ),(3.2) 

( -1.5,-1.8] 
(5.0,6.01 (-2.9)-( -2.4),(2.4 )-(2. 9) (-2.9)-( -2.4 ),(2.4 )-(2 . 9) 
(6.0,7.01 (2.2)-(2.6) <-2.4).{-2.2),(2.ik2.4) 
(7.0,8.0] ( 1.8)-(2.5) . (-2.6)-(-1 .7),( I. 7)-(2.6) 
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Lvhn'lJ 5 LL~~ C.v. Lvl1n'lJ 60% 

~fim1LLtl~-3 

a3 a4 Box-Cox Dual Power 

(1.0,2.0] 0.4 ( -0.5),(0.5) 
(0.3,0.6] (2.0,3.0] 0.5 (-0.5),(0.5) 

(3.0,4.0] 0.7 (-0.7),(0.7) 
J2.0,3.0] 0.4 ( -0.5),(0.5) 

(0.6,0.9] 
(3.0,4.0] (0.5)-(0.7) (-0.7),(-0.6),(0.6),(0.7) 
(4.0,5.0] 0.7 (-0.7),(0.7) 
(5.0,6.0] 0.8 ( -0.8),(0.81 

13·0,4.01 0.4 ( -0.5),(0.5) 

(0.9,1.2] (4.0,5.0] (0.5),(0.6) (-0.6),(0.6) 
15.0,6.0] JO.6),(0.7~ j-0.7),(0.7) 
(6.0,7.0] (0.6),(0.7) (-0.7),(0.7) 
(3 .0,4.0] 0.2 (-0.3),(0.3) 

(1.2,1.5] 
(4.0,5.0] 0.3 (-0.4),(0.4) 

15.0,6.01 0.4 ( -0.5),(0.5) 
(6.0,7.0] (0.5),(0.6) ( -0.6),(0.6) 
(4.0,5.0] (0.0),(0.1 ) 0.0 

(1.5,1.8] 15.0,6.0} 0.3 1-0.3),(0.3~ 

(6.0,7.0] 0.3 (-0.4 ),(0.4) 
(7.0,8.0] 0.5 ( -0.5),(0.5) 

"" mmlil n LLIil~ LL'lJ'lJ L'lJ'1l1tJ 

~fim1LLtl~-3 

a3 a4 Box-Cox Dual Power 

12.0,3.01 - (-1.6),( 1 .6) 
( -0.3,-0.6] (3 .0,4.0] 1.3 1-1.3 ),( 1.3 J_ 

(4.0,5.0] 1.3 (-1.3),(1.3) 
(2.0,3.0] (1.8),( 1.9) (-1.9),( -1.8),(1.8),( 1.9) 

(-0.6,-0.9] (3 .0,4.0] 11 .5)-(1.8) (-1.8)-(-1.5),( 1 .5)-( 1.8) 
(4.0,5.0] (1.4),( 1.5) _[-1.5),( 1.5t 
(3.0,4.0] (1.9)-(2.4) (-2.4)-(-1.9),(1.9)-(2.4) 

(-0.9,-1.2] (4.0,5.0] (1.5)-(2.0) (-2.0)-(-1 .6),( 1 .6)-(2.0) 
(5.0,6.0) (1.5)-(2.0) (- 1 .8)-(-1 .5),( 1.5)-( 1.8) 
(3 .0,4.0] 2.9 (-3.0),( -2.9),(2. 9M3 .0) 

(-1.2,-1.5] 
(4.0,5.0] 2.5 ( -2.5),(2.5) 

15.0,6.01 (1.8)-(2.0) (-2.0)-( -1 .8),( 1.8)-(2.0) 
(6.0,7.0] (I. 7)-(2.1) (-2.1 ),( -2.0),(2.0),(2.1) 
(4.0,5.0] (3.0)-(3.2) (-3.2)-(-3.0),(3.0)-(3 .2) 

(-1.5,-1.8] (5.0,6.0] 2.7 (-2.7),(2.7) 
(6.0,7.0] (2.1 )-(2.7) (-2.7)-(-2.1 ),(2.1 )-(2.7) 
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j;11'1.:s;! 5.25 LL~ 1Jl\l:;iJ LL'lJ'lJ m nLiJ~\I;r~~~~~1'W'd'W~fiYl 1Jl~~\I (a) LVI1 n'lJ 7 ~1'W'd'W1J~~ n (b) 

LVl1n'lJ 7 LL~:; C.v. LVl1n'lJ 20% 

I.-

mm"'l n LL"'l\lLL'lJ'lJ L'lJ"lI'd1 

fjfimnLl.l~:N 

a3 a4 Box-Cox Dual Power 

(0.3,0.6] 
(2.0,3.01 (0.1 ),(0.2) (-0.3 )-( -0.1 ),(0.1 )-(0.3) 
(3.0,4.0] 0.6 (-0.7),(-0.6),(0.6),(0.7) 
(2.0,3.01 (-0.3 )-( -0.1) (-0. iT-(0. IT 

(0.6,0.9] 
(3.0,4.01 0.2 (-0.3),(0.3) 
(4.0,5.01 (0.4),(0.5) (-0.4),(0.4) 
(5.0,6.0] 0.7 (-0.7),(0.7) 
(3.0,4.01 (-0.3 ),( -0.2) (~0.2)-(0.2) 

(0.9,1.2] 
(4.0,5.01 0.1 (-0.2),( -0.1 ),(0.1 ),(0.2) 
(5.0,6.0) 0.4 (-0.5),(-0.4),(0.4 ),(0.5) 
(6.0,7.0) 0.3 ( -0.5),(0.5) 
(3.0,4.01 (-1.0) 0.0 

(1.2,1.5] 
(4.0,5.01 (-0.3 ),( -0.2) 0.0 
(5.0,6.01 (-0.1 )-(0.1) (-0.1)-(0. J) 

(6.0,7.0] (0.0)-(0.2) (-0.2).:(0.2) 
(4.0,5.01 (-1.0),( -0.9),(-0.5) 0.0 

(1.5,1.8] 
(5.0,6.01 (-0.4),(-0.3 ) 0.0 
(6.0,7.01 (-0.4)-(0.0) 0.0 
(7.0,8.01 ( -0.3)-(0.0) 0.0 

1.-1.-

m~LL"'l n LL"'l\l LL'lJ'lJ L'lJ"l!1tJ 

fjfim1LLl.l~~ 

a3 a4 Box-Cox Dual Power 

(2.0,3.01 (1.6),(1.7) (-1.7),(-1.6),(1.6),0.7) 
( -0.3,-0.6] (3.0,4.0] (1.3 ),( 1.4) (-1.4),(-1.3),0.3),0.4) 

(4.0,5.01 1.3 (-1.3),( 1.3) 
(2.0,3.01 2.0 (-2.0),(2.0) 

( -0.6,-0.9] 
(3.0,4.01 (1.5)-(2.1 ) (-2.1 )-( -1.5),( 1.5)-(2.1) 
(4.0,5.01 (1.3 )-( 1.8) (-1.8)-(-1.3),( 1.3)-(1.8) 
(5.0,6.0] ( 1.3 )-( 1.5) (-1.5)-( -1.3),0.3)-( 1.5) 
(3.0,4.01 (1.9)-(2.5) (-2.5)-( -1.9),( 1.9)42.5) 

(-9.0,-1.2] 
(4.0,5.01 (1.6)-(2.3) (-2.:3)~(-1.6\(1.6)-(2.3) 
(5.0,6.01 (1.5)-(2.1 ) (-2.1 )-(-1.7),( I. 7)-(2.1 ) 
(6.0,7.01 (1.4)-(1.9) (-2.0)-( -1.4),(1.4)-(2.0) 
(3.0,4.01 2.9 (-2.9),(2.9) 

(-1.2,-1.5] 
(4.0,5.01 (2.4)-(2.6) 7-2.7).(-2. i),72. iT-72. 7) 
(5.0,6.01 (1.9)-(2.2) 7-2.iR-I.9),(1.9}:{2.2) 
(6.0,7.01 (1.8)-(2.3 ) (-2.3 )-( -1.7),( 1.7)-(2.3) 

( -1.5,-1.8] 
(5.0,6.01 (2.4 )-(2. 7) (-2.7)-(-2.4 ),(2.4 )-(2.7) 
(6.0,7.01 (2.3)-(2.8) 7-2. 9}:{-1.9)JI. 9}:{2.9) 
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1Jl171.:JvI 5.26 LL~(;)-!lltlLLtJtJn11LLtl~-!l;rtl~~~~1t.!'Jt.!';jfiYl(;)~'eN (a) LvhntJ 7 ~1t.!'Jt.!tJ~tln (b) 

LvhntJ 7 LL~:; C.v. LvhntJ 40% 

fj~m1LLtl~-3 

a3 a4 Box-Cox Dual Power 

(0.3,0.6] 
(2.0,3.01 0.4 (-0.5),(0.5) 
(3.0,4.01 (0.7),(0.8) ( -0.8),(0.8) 
(2.0,3.01 (0.2),(0.3) (-0.3),( -0.2),(0.2),(0.3) 

(0.6,0.9] 
(3.0,4.0] (0.4 ),(0.5) (-0.5),(0.5) 
(4.0,5.0] (0.6),(0.7) (-0.7),(0.7) 
(5.0,6.01 0.7 (-0.8)(-0.7),(0.7),(0.8) 
(3.0,4.01 0.2 (-0.3 ),(0.3) 

(0.9,1.2] 
(4.0,5.01 0.5 ( -0.5),(0.5) 
(5.0,6.0] (0.5),(0.6) (-0.6),( -0.5),(0.5),(0.6) 
(6.0,7.01 0.6 (-0.7),(0.7) 
(3 .0,4.01 ( -0.2) 0.0 

(1.2,1.5] (4.0,5.01 0.1 ( -0.2),(0.2) 
(5.0,6.0] (0.2),(0.3) (-0.3 ),(0.3) 
(6.0,7.01 0.4 (-0.5),(0.5) 
(4.0,5.01 (-0.3) 0.0 

(1.5,1.8] 
(5.0,6.0] (-0.1 ) 0.0 
(6.0,7.0] (0.0),(0.1 ) (-0.1 ),(0. i) 
(7.0,8.01 0.2 (-0.3),(0.3) 

fj~m1LLtl~-3 

a3 a4 Box-Cox Dual Power 

( -0.3,-0.6] 
(3.0,4.0] (1.3 ),( 1.4) (-1.4),( -1.3),( 1.3),( 1.4) 
(4.0,5.01 1.3 (-1.3),(1.3) 
(2.0,3.01 (1.8),( 1.9) ( -1.9)7-1.8),(1.8),(1 .9) 

(-0.6,-0.9] 
(3.0,4.01 (I. 7)-( I. 9) <-1 .9).(-1.7),(1.7R1.9) 
(4.0,5.0] 1.5 (-1.5),( -1.4),( 1.4 ),( 1.5) 
(5.0,6.01 (1.4 ),( 1.5) (-1.4),(1.4) 
(3.0,4.01 (2.2),(2.3 ) (-2.3 ),(-2.2),(2.2),(2.3) 

( -9.0,-1.2] (4.0,5.01 (1. 7)-(2.0) (-2.OR-1. 7),(1. 7R2.0) 
(5.0,6.01 (1.5)-( I. 7) (-1.7),( -1 .6),(1 .6),( 1.7) 
(3.0,4.0] 2.7 (-2.7),(2.7) 

( -1.2,-1.5] (4.0,5.01 (2.2)-(2.5) (-2.5),(-2.4),(2.4 ),(2.5) 
(5.0,6.01 (2.0),(2.1 ) (-2. i)J2. IT 
(6.0,7.0] (1.8)-(2.1 ) (-2.1 )-(-1.8),( 1.8)-(2.1) 

( -1.5,-1.8] (5.0,6.01 (2.7)-(2.9) (-2.9)-( -2.7),(2. 7)-(2.9) 
(6.0,7.01 (2.3)-(2.5) (-2.5)-(-2.3),(2.3)-(2.5) 
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j;J1'i1~vt 5.27 LLfl~~ltlLLuumnLtl~~-if'el~~~~TI.l'l'IJ':jfi'Vl~~'el~ (a) L'Yhnu 7 ~1'IJ'l'IJU~'eln (b) 

L'Yl1nU 7 LL~::: C.v. L'Yl1nU 60% 

" mJ'LL'"l n LL'"l~ LLUU LU"1I'l1 

'3fim1LLu~N 

a3 a4 Box-Cox Dual Power 

(2.0,3.01 0.5 (-0.6),(0.6 ) 

(0.3,0.6] (3.0,4.0] 0.8 ( -0.8),(0.8) 
(4.0,5.01 0.8 (-0.8),(0.8) 
(2.0,3.01 0.3 (-0.5),(0.5) 

(0.6,0.9] 
(3.0,4.01 0.5 (-0.5),(0.5) 
(4.0,5.0] (0.6),(0.7) (-0.7),(0.7) 
(5.0,6.01 0.7 ( -0.8),(0.8) 
(3.0,4.01 0.4 ( -0.5),(0.5) 

(0.9,1.2] 
(4.0,5.0] (0.5),(0.6) ( -0.6),(0.6) 

(5.0,6.01 (0.5)-(0.7) (-0.7),( -0.6 ),(0.6),(0. 7) 
(6.0,7.0] 0.7 (-0.7),(0.7) 
(3 .0,4.01 0.2 (-0.2),(-0. f),7o.I),(O.2) 

(1.2, \.5] 
(4.0,5.01 0.3 (..O.4)JoAY 
(5 .0,6.01 0.4 (-0.5),(0.5) . 

(6.0,7.01 0.5 (-0.6),(0.6) 
(4.0,5.01 0.1 (-0. I ),(0.1) 

(1.5,1.8] 
(5.0,6.0] 0.2 (-0.3),(0.3 ) 
(6.0,7.01 0.3 (-0.3 ),(0.3) 
(7.0,8.01 0.4 (-0.4),(0.4) 

'3fim1LLUft.:l 

a3 a4 Box-Cox Dual Power 

( -0.3,-0.6] 
(3.0,4.01 1.3 (-1.3),(1.3) 
(4.0,5.01 1.3 (-ljf.(lj) 
(2.0,3.01 1.8 (-1.8),( 1.8) 

(-0.6,-0.9] (3.0,4.0] (1.6)-( 1.8) (- 1.8)-(-1.6),( 1.6)-( 1.8) 
(4.0,5.0] (1.4)-(1.6) (-1 .6)-( -1.4),( 1.4)-( 1.6) 

( -9.0,-1.2] 
(3.0,4.0] 2.2 (-2.2),(2.2) 
(4.0,5.01 ( 1.7)-(2.1) (-2.1)-( -I. 7),(1. 7)-(2. I ) 
(3 .0,4.01 2.8 (-2.8),(2.8) 

( -1.2, -\.5] (4.0,5.01 (2.2)-(2.5) (-2.5).(-2.2),(2.2).(2.5) 
(5.0,6.0] 2.0 ( -2.0),(2.0) 

( -\.5,-1.8] 
(5.0,6.01 (2.6),(2.7) (-2.7),( -2.6),(2.6 ),(2. 7) 
(6.0,7.01 2.3 (-2.3),(2.3) 
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RAMBERG • TADIKAMALLA. DUDEWICZ AND MYKYTKA 

.. 
Pl1'i1~Y1 1 L4mbda /NIrrlmettrs for gllJtn vaJutS of sktwntSl (a,) and kurtosis (a,) whtn Il C 0 and 11 2 I . 

a3 • 0.0 a3 • 0.05 °)_0.10 

at UI 1.112 UI3 tAl t at 1.11 1 1.11 UI3 1.11 • a. UI 1 tU 2 tAl 3 1.11 • 

1.1 . 0 .n" '.0000 1.0000 1.1 -1 . 103 .2116' • 0000 .9502' 1 • • -1.61' .2135 .0000' .9011' 

2.0 .0 .0952 .5803 .5103 2.0 -1.229 .3122 .0505 .7603 2.0 - 1.211 .3021 .0012 .1313 

2.2 .0 •• 191 .t092 .0092 2.2 -.102 .3310 .1128 .5802 2.2 -.172 .3111 .0", .5100 

2 •• .0 .3533 .3032 .3032 2. t -.315 .3328 • ln6 .3901 2 •• -.515 .31" .,.n ... " 
2.6 .0 .2909 .n03 .2303 2.6 -.,.3 .292' .1913 .2605 2. 6 -.369 • 2863 •• 61 • .2131 

2.' .0 .2033 .1765 .n65 2.8 -.0'3 .2.29 .1625 • 1903 2 •• - •• 60 .1011 .1 .. 6 .2033 

3.0 .0 . '9" .1309 .1309 3.0 -.05' .1915 •• 216 .1025 3.0 -.111 .1911 .1205 . 1503 

3.2 .0 .1563 .1016 .1016 3.2 -.006 .1565 .0910 .1061 3.2 -.092 .1512 .093' . 11 " 
3.t .0 .1191 .07t2 .OH2 3.t -.Oll ."" .0118 .0710 3.' -.076 .1203 .069' .0803 

3.6 .0 .0152 .0512 .0512 3.6 -.Oll .0856 .0099 .0530 3.6 -.065 .0166 .0090 .0552 

3.' .0 .05.5 .0311 .0311 3.8 -.021 .05" .0311 .0327 3.' -.051 .055' .030' .0302 

•• 0 .0 .0262 • 010' .0,. • t.O -.026 .0260 .0,.6 .0153' •• 0 -.0' 9 .0276 .0109 .0163 

•• 1 .0 .012' .11000 .71'0+ t.l -.OH • 0132 . '1 .... .750.< '.1 -.OU .0112 ... 7606+ .1302< 

'.2 .0 -.0659< -.0363< -.0363< '.2 -.01' .0701+ • 03.0< .0397 • '.2 -.016 .''''0+ .0762< .OU" 
t.3 .0 -.0123 -.6106< -.6706+ t.3 -.022 -.0120 -.63'6+ -."'3+ t.3 -.OU -.0109 -.5103< -.6"'. 
•• t .0 -.0201 -.OUO -.0130 t •• -.022 -.0238 -.0'26 -.0131 '.t -.001 -.0227 -.011' -.0,21 

'.6 .0 -.0'" -.02" -.02" '.6 -.018 -.OU2 -.02tO -.02" t.6 -.037 -.0'52 -.0231 -.02U 

••• .0 -.0676 -.0350 -.0350 t •• -.019 -.0611 -.03'2 -.035. ••• -.036 -.066' -.0332 -.035t 
5.0 .0 -.0110 -.0 .. 3 -.0 .. 3 5.0 -.016 -.0167 -.0035 -.0 ... 5.0 -.033 -.0151 -.0'2t - . OUO 

5.2 . 0 -.'053 -.0528 -.052. 5.2 -.0' 6 -.1050 -.0519 -.053' 5.2 -.032 -.1000 -.0501 -.0537 

5 •• .0 -.1227 -.0606 -.0606 5.t -.0' 5 -.1222 -.0596 -.0612 5 •• -.030 -.1213 -.05" -.0616 
5.6 .0 -.1319 -.0677 -.0611 5.6 -.010 -.1386 -.0667 -.061. 5.6 -.OZ' -.1315 -.065' -.068' 
5 •• .0 -.' 501 -.0102 -.OH2 5 •• -.010 -.1538 -.0131 -.0150 5.' -.027 -.1530 -.0119 -.0155 
6.0 .0 -.161i -.0102 -.0.02 6.0 -.01] -.1612 -.0191 -.0110 6.0 -.021 -.1610 -.onl -.0'16 

'.2 .0 -.1823 -.0151 -.0'5' 6.2 -.ou -.'120 -.0147 -.0'66 6.2 -.025 -.1111 -.0.3. -.on2 

6.' .0 -.195' -.0910 -.0910 6.t -.012 - .1950 -.0899 -.091' 6.t -.02' -.1"3 -.0.86 -.0915 

6.6 .0 -.2077 -.095' -.095' 6.6 -.012 '.2010 -.0901 -.0967 6.6 -.023 -.2066 -.093t -.on3 

6.' .0 -.21,. -.1003 -.1003 6.' -.011 -. 2192 -.0992 -.1012 6.' -.OZ3 -.211~ -.0919 -.1019 

7.0 .0 -.2l06 -. '0.5 -.10t5 1.0 -.01 • -.nOl -.10]0 -. ,05' 7.0 -.022 -.2291 -.'021 -.1062 
7.2 .0 - .. lI1' -.10.5 -.1085 7.2 -.010 -.201 I -.1010 -.10'" 1.2 -.021 -.2.05 -.1061 -.1102 

7 •• .0 -.2511 -.1123 -.112l 1 •• -.010 -.2515 -.1112 -.1132 1 •• -.020 -.2507 -.1099 -. '139 
1.6 .0 -.2615 -.115. -.115' 7.6 -.979+ - .2613 -.1107 -.1161 1.6 -.020 -.2606 -.1134 -.ln5 

7.' .0 -.2709 -.1191 -.1191 7.' -."9+ -.2707 -.11'0 -.120' 1 •• - . 020 -.2699 -.1161 -. '201 
'.0 .0 -.2.00 -.1223 -.'223 '.0 -.92" -.2797 -.12'2 -.'2l2 '.0 -.019 -.2191 -.1199 -.12tO 

'.2 .0 -.2817 -.1253 -.1253 8.2 - . 90" -.21" -. '2'2 -.1262 '.2 -.019 -.2In -.122' -.,270 

'.- .0 -.2969 -.1211 -.'211 ••• -.931. -.2tU -.1270 -.'291 ••• -.011 -.2961 -.125. -.,~t. 

'.6 .0 -.3050 -.1301 -.U08 8.6 -.912< -.l008 -.1291 -.1311 '.6 -.0' 1 -.30" -.1285 -.U25 

••• .0 -.3121 -.133t -.U3' 8.8 -.'52< -.3125 -.1323 -.U'3 '.8 -.0'7 -.3119 -.1311 -.1351 
9.0 .0 -.3203 -.1359 -.1359 9.0 - . 8l1+ -.320' -.13 .. -.1361 9.0 -.017 -.319l -.1)]5 -. ,316 

Cll • 0.15 Q3 • 0.20 a3 • 0.25 

a. loll , 1.&12 tAl 3 UI .. a. tAl , tAl 2 UI3 UI' a. tAl • 1.112 1.11 3 UI • 

1.a -1.655 .211 • .0000. •• 700- 2.0 -'.lI, .21" .0212 .7090 2.0 -I. '65 .21.a .0'05 .1030 
2.0 -1.323 .7tll .03,. .720t 2.2 -1.0' 1 .29" .0638 .5511 2.2 -1.0 .. .za07 .0506 .55" 
2.2 -.,.0 .l056 .07.2 .562l 2.' -.106 .2919 .1013 .t2" 2.' -.790 .2820 .oau .'2" 
2 •• -.617 .3031 .1215 .."t 2.6 -.071 .2718 .1233 .3120 2.6 -.55' .2650 • ,062 .3226 
2.6 -.316 .2191 ... 35 .299. 2.8 -.322 .237. .H21 .2213 2.1 -.391 .2l" .1099 .2315 
2.1 -.2U .2397 .1350 .l156 3.0 -.237 .1913 .1065 .1672 l.O -.2" .1987 .0"6 .1763 
3.0 -.177 .'980 .1135 .1586 3.2 -.187 .1599 .0.66 .12l0 3.2 -.237 .1619 .0131 .UOO 
3.2 -.13' .158' .0901 .'161 3.' -. I 5. .12.0 .066' .0'" 3 •• -.196 .1266 .0653 .0"2 
l.' -.'" .1219 .0612 .01.3 3.6 -.132 .0908 .0.12 .0615 3.6 -.167 .0931 .0481 .0656 
3.6 -.098 .0,,, .0.15 .0581 3.8 -.'16 .060' .03" .0319 3. a -. ,.7 .0632 .032' .0t21 

3.1 -.086 .0517 .03,0 .0363 •• 0 -.103 .0318 .0'" .0"1 '.0 -.131 .0351 • 0116 .022 • 
'.0 -.016 .02" .0'55 .0178 '.1 -.097 .0185 .,.n< .0'13 .. , -.126 .0211 .0101 .0136 '. , -.013 .0160 • 837" _956" • •• 2 -.093 .5107< .289h .3'29+ '.2 -.118 .... ,. ."0" .5067< 
t.2 -.069 .3217< .1661< .,890< •• 3 -.089 -.66.,< -.33'2< -.39l9. '.J -. '13 -.3076< -.1713< -.2103. 
•• 3 -.066 - .. 9"]. -."100 -.5278< '" -lOOt! -.0185 -.9261< -.0'08 '.' -.101 -.015. -.75'0- -.9115. 
••• -.063 -.0210 -.0,01 -.0120 t.6 -.019 -.0010 -.0202 -.0233 •• 6 -.099 -.0310 -.0,.. -.0220 
•• 6 -.056 -.0.35 -.0218 -.0202 •• 1 -.0'" -.0622 -.0302 -.0305 •• 1 -.0'" -.0591 -.OJI2 -.033' 
•• 8 -.OS! -.06" -.0311 -.035' 5.0 -.069 - .01,. -.0392 -.0'" 5.0 -.017 -.0190 -.0313 -.OU6 
5.0 -.05' -.0"2 -.OllO -.0." 5.2 -.065 -.,003 -.0075 -.0530 5.2 -.0'2 -.097' -.Ot55 -.0521 
5.2 -.0" -.'025 -.0'93 -.0531 5 •• -.061 -. "" -.055' -.0615 5 •• -.017 -. "t9 -.053, -.0610 

5.' -.0" -.' "1 -.0569 -.0617 5.6 -.058 -.'339 -.062 , -.0689 5.6 -.013 -.1J'Z -.060' -.0615 
5.6 -.003 -.1361 -.0639 -.0690 5.8 -.055 -.n" -.0686 -.0751 5.' -.070 -."" -.0"5 -.075t 
5.1 -.002 -.15" -.0703 -.0151 6.0 -.053 -.1639 -.0'" -.0119 6.0 -.067 - .1613 -.0125 -.01" 
6.0 -.000 -.1660 -.0763 -.01" 6.2 -.051 -.1778 -.010' -.0877 1.2 -.064 -.1753 -.0111 -.017' 
6.2 -.Oll -.1798 -.0119 -.0816 6 •• -.0" -.1909 -.0853 -.OUO I.t -.0'2 -.1815 -.0133 -.0930 
6 •• -.Ol7 -.1921 -.0870 -.0929 6.6 -.Ot' -.203' -.OtOl -.OtlO 6.6 -.059 -.2010 -.0112 -.OtlO 
6.6 -.035 -.2053 -.0'19 -.097' 6.' -.0'5 -.2153 -.0907 -. '026 6.1 -.051 -.212' -.0927 -.1021 
6.1 -.030 -.2172 - . 09" -.1020 7.0 -.OU -.2265 -.0989 -. '069 1.0 -.055 -.22.2 -.0970 -.1010 
7.0 -.033 -.22 .. -. ,006 -.1067 1.2 -.OU -.2370 -.1029 -. "'0 7.2 -.05. -.2350 -.10'0 -.1111 
1.2 -.032 -.2392 -.10", -.1107 1 •• -.001 -.2'77 -.10n -. '''1 1 •• -.052 -.2'55 -.'001 -.1150 

7.' -.03' -.2." -.1080 -.,,.5 7.6 -.0'0 -.2577 -.1103 -.11" 7.6 -.051 -.255. -.'0" -.1186 
7.6 -.030 -.2593 -.1119 -.1110 7.8 -.039 -.267, -. ,136 -.1218 1 •• -.Oot -.2609 -. II,. -.1220 
7.' -.029 -.26" -." 53 -.12" 1.0 -.Oll -.2762 -.1168 -.1250 '.0 -.UI -.2702 -.115' -.1252 
1.0 -.021 -.2110 -.1185 -.1206 '.2 -.037 -.2850 -.1199 -.1210 '.2 -.007 -.2129 -.1111 -.121l 
1.2 -.Oll -.2866 -.1215 -. '27' I •• -.036 -.2935 -.1228 -.1309 I •• -.OU -.29" -.1210 -.1312 I.' -.021 -.2,.1 -.12U -.130' 1.6 -.035 -.30" -.1255 -.1336 '.6 -.OU -.2995 -.1231 -.1339 
8.6 -.021 -.301l -.127, -.1332 I. I -.035 -.3092 -.1281 -.1362 ••• -.OU -.3012 -.'260 -.Il65 
1.1 -.026 - .3'01 -.1297 -.1351 9.0 -.030 -.3168 -.1306 -.1311 9.0 -.Ot3 -.J107 -.1289 -.n.o 
9.0 -.O2! -.3'1) -.1322 -.1l82 t.2 -.030 -.32" -.1330 -... " '.2 -.Ot2 -.3220 -.1313 -. ,.,. 

The parameter vllues liven in this table are for a variate with zero mean and unit variance. The procedure for adjultin, the parameten to 
reftect a different mean or variance il liven in Section 3. A plus li,n (+) ne~t to a tabled value indicates that the value has two leadin, zeroes 
and should be multiplied by 10- ' . Similarly. a dollar li.n (S) ne~t to a tabled value indicates that the value Ihould be multiplied by 10-'. An 
asterilk (.) next to. tabled value of >.} indicates that the difference between the calculated and lpecified values of a J. i.e. laJ(>"'>") - a J I. il 
somewhat areater than 0.01. See Section 4 for 8 dilcuuion of the conltruction and accuracy of this table. 
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A PROBABILITY DISTRIBUTION AND ITS USES IN FITTING DATA 

Pl1",,;!1 (Pi'il) 

a] • 0.30 
a] _ 0.]5 a]_o.,o 

a4 LU 1 UB2 LU 3 LAB • a, LU 1 1.112 LIB ] LIB , a, Ll! 1 LU 2 LIB 3 LAI , 

2.0 -1.550 .2660 .0000 .1020 2.0 -1.539 • 2639 .0000 • .68360 2.2 -1.354 .2512 .012' .56U 

2.2 -1.160 .2155 .0380 .5556 2.2 -1.252 .2668 .0256 .5598 2.' -1.0U .2580 .0030 .4500 

2.' -.811 .21]] .0695 .un 2.4 -.955 .265] • 0559 ... 15 2.6 -.10 • .2013 .0"1 .3521 
2.6 -.642 .2586 .0911 .3320 2.6 -.12' .2528 .0115 .3423 2.8 -.621 .2213 .0161 .2120 
2.8 -."0 .2323 .0983 .2495 2.8 -.550 .2298 .0113 .2606 3.0 -."0 .2000 .0112 .2019 
].0 -.362 .1"1 .0925 .1859 3.0 -.'21 .1"6 .0854 .1"1 3.2 -.000 .1690 .0111 .1555 
3.2 -.211 .1,,1 .0196 .1311 3.2 -.343 .1665 .0158 .1462 3.4 -.333 .1311 .0609 . " " 
3.0 -.239 .1298 .0640 .1003 3.4 -.28~ .13)] .OU5 .1012 3.6 -.284 .1060 .0482 .0124 
].6 -.200 .0913 .0481 .070' 3.6 -.2.3 .101. .oui .0760 3.8 -.248 .016' .0351 .0558 
3.8 -.179 .0671 .0]30 .0460 3.8 -.213 .0114 .0]40 .0505 0.0 -.222 .0485 .0223 .0lll 

0.0 -.160 .0319 .0190 .0255 '.0 -.191 .0'34 .0206 .0293 4.2 -.200 .0220 .0103 .0149 
0.2 -.1" • 0121 .611S. .1035 • 0.2 -.172 .0113 .11510 .0112 0.3 -.190 • 0100 • 4591 • .6521 • 
0.3 -.138 .01890 .03800 .0"" 0.] -.163 •• 810. .2293 • • ]090. '.4 -.182 -.0391. -.0112. -.025"· 
0." -.131 -.0"6 -.555'. -.7057+ '." -.156 -.1105. -.3332. -."310 0.5 -.170 -.0136 -.1200. -.1S33. 
0.5 -.129 -.0231 -.0110 -.0139 0.5 -.151 - .0181 -.8123. -.0115 0.6 -.166 -.0201 -.0113 -.0153 
0.6 -.121 -.0103 -.0163 -.0203 0.6 -.142 -.0298 -.0139 -.0180 0.1 -. 15~ -.0012 -.0209 -.0271 
0.8 -.113 -.0554 -.0260 -.0]19 ".1 -.132 -.0511 -.0236 -.0300 5.0 -.146 -.0662 -.0291 -.0311 
5.0 -.10! -.0152 -.0350 -.0423 5.0 -.124 -.0110 -.0325 -.0001 5.2 -.136 -.0150 -.0319 -.0015 
5.2 -.100 -.0939 -.00]2 -.0517 5.2 -.111 -.0898 -.0401 -.0503 5.0 -.129 -.1021 -.0455 -.0510 
5.4 -.090 -.11,. -.0508 -.0601 5.0 -.110 -.1014 -.0413 -.0589 5.6 -.122 -.11" -.0525 -.0650 

5.6 -.089 -.1219 -.0518 -.0618 5.6 -.10 ~ -.1240 -.0553 -.0668 5.8 -.115 -.1352 -.0591 -.0121 
5.8 -.015 -.1435 -.06U -.0148 5.8 -.100 -.1396 -.0611 -.0139 6.0 -.111 -.1S01 -.0651 -.0190 
6.0 -.011 -.1512 -.0103 -.0112 6.0 -.OtE -.1505 -.0618 -.0805 6 •• -.106 -.1603 -.0108 -.0156 
6.2 -.018 -.1722 -.0159 -.0812 6.2 -.091 -.1685 -.0135 -.0165 6.0 -.102 -.111B -.0161 -.0913 
6.0 -.015 -.1154 -.0811 -.0927 6.0 -.088 -.1818 -.0181 -.0921 6.6 -.098 -.1906 -.0'11 -.0966 
6.6 -.012 -.1919 -.0860 -.0971 6.6 -.085 -.1905 -.08]6 -.0913 6.8 -.090 -.2026 -.0851 -.1014 
6.8 -.069 -.2100 -.0906 -.1025 6.8 -.012 -.2067 -.0883 -.1021 7.0 -.091 -.2142 -.0901 -.1060 
7.0 -.067 -.2214 -.0909 -.1069 7.0 -.079 -.2181 -.0926 -.1066 1.2 -.089 -.2253 -.0902 -.1103 
7.2 -.06~ -.2]25 -.0990 -.1111 7.2 -.017 -.2291 -.0961 -.1108 7.0 -.086 -.2]59 -.0"1 -.1103 
1.0 -.063 -.2427 -.1028 -.1"9 7." -.010 -.2396 -.1006 -.1101 7.6 -.083 -.2059 -.1018 -.1110 

1.6 -.061 -.2528 -.10U -." 86 7.6 -.012 -.2496 -.1002 -." .. 7.8 -.081 -.255' -.105] -.1216 
7.8 -.060 -.2623 -.1098 -.1220 7.8 -.070 -.2593 -.1011 -.1219 8.0 -.0" -.2650 -.1016 -.1 .. " 
1.0 -.05! -.2116 -.113 1 -.1253 8.0 -.068 -.2685 -. "09 -.1252 8.2 -.077 -.2101 -.1118 -.1281 
8.2 -.056 -.2805 -.1162 -.1284 8.2 -.066 -.2115 -.1141 -.1283 1.0 -.075 -.2827 -.11" -.1311 
1.0 -.05~ -.2889 -.1"1 -.1313 I.' -.06! - .2860 -.1110 -.1313 8.6 -.073 -.2908 -.1176 -.1339 
8.6 -.050 -.2971 -.1219 -.11'1 8.6 -.06' -.2"2 -.1198 -.1301 8.8 -.072 -.2988 -.1203 -.1366 
8.1 -.053 -.3050 -.1246 -.1361 8.8 -.062 -.302~ -.1225 -.1361 9.0 -.Ole -.3060 -.1229 -.1391 
9.0 -.052 -.3125 -.1271 -.1392 9.0 -.060 -.309E -.1251 -.1392 9.2 -.069 -.3139 -.1254 -. "16 
9.2 -.051 -.3191 -.1295 -.1'16 9.2 -.05S - .3112 -.1276 -.1.17 9.0 -.067 -.3210 -.1218 -.1'39 

a3 _ o.u Q3 • 0.50 a3 _ 0.55 

a4 Ll! 1 UB2 LIB 3 LIB , a, LAI 1 LAI 2 UK 3 LAB , a. LlI 1 LAB 2 Lli 3 UK , 

2.2 -1.411 .2S00 .0000 .5112 2.' -1.245 .2445 .0111 • 4748 2.4 -1.370 .2379 .4463 • .4931 
2.0 -1.138 .2511 .0305 .4601 2.6 -.987 .2376 .0'10 .3770 2.6 -1.017 .2331 .0292 .3920 
2.6 -.1" .2'2' .0528 .36"1 2.8 -.790 .22a5 .0561 .2969 2.1 -.878 .2202 .0'59 .3109 
2.1 -.707 .2a41 .0663 .2140 3.0 -.639 .2006 .0630 .2301 3.0 -.716 .2009 .0551 .2UO 
3.0 -.56! .2003 .0707 .21" 3.2 -.52! .17.2 .0625 .1768 3.2 -.593 .1167 .0572 .1119 
].2 -.060 .1716 .06,. • 1657 3. " -.040 .145' .0566 .1332 3 •• -.499 .1097 .0531 .1431 
3.0 -.3" .1.12 .0590 .1236 3.6 -.376 .116] .0"76 .0919 ].6 -.'21 .1217 .0061 .1070 
3.6 -.329 .11'0 .0 .. 0 .0897 3.8 -.329 .0877 .0369 .0619 3.8 -.372 .0940 .0376 .0767 
3.8 -.287 .0818 .0361 .0619 4.0 -.290 .060. .0259 .0447 '.0 -.330 .0670 .0215 .0510 
'.0 -.255 .0542 .02.1 .0388 4.2 -.262 .0345 .01., .0243 '.2 -.291 .0.13 .0112 .0301 

'.2 -.23C .Gal2 .0126 .0193 '.3 -.248 .0221 .9582. .0152 0.0 -.26S .0170 .71.,. .011' 
•• 3 -.221 .0158 • 70'S. • 0106 4.' -.231 .0101 .4183. .6815. '.5 -.257 .5355 • .22510 .36". 
0.0 -.20! • 0102. .1833 • .2"10 '.5 -.228 -.1612. -.07000 -.1066. '.6 -.247 -.59540 -.251S. -.397S. 
0.5 -.200 -.7861. -.3SOS. -.5065· 0.6 -.219 -.0128 -.55700 -.833'. '.7 -.237 -.0169 -.71600 -.0111 
0.6 -.192 -.0191 -.851" -.0121 4.8 -.202 - .014" -.0149 -.0216 '.1 -.227 -.0276 -.0117 -.0171 
•• 1 -.1" -.0006 -.0110 -.0209 5.0 -.188 -.0546 -.0236 -.0333 5.0 -.213 -.0480 -.0203 -.0300 
5.0 -.16~ - .0607 -.0268 -.0362 5.2 -.177 -.0737 -.0317 -.OU8 5.2 -.200 -.0611 -.0283 -.0408 
5.2 -.157 -.0796 -.0349 -.046. 5.' -.167 -.0917 -.0393 -.0532 5.4 -.1" -.0852 -.0359 -.0505 
5.0 -.147 - .0915 -.0025 -.0555 5.6 -.157 -.1087 -.006' -.0617 5.6 -.1" -.102' -.0410 -.0593 
5.6 -.100 -.1142 -.0495 -.0637 5.8 -.150 -.1206 -.0529 -.0694 5.8 -.1n -.11" -.0"5 -.0612 

5.8 -.132 -.1302 -.0561 -.0712 6.0 -.1'2 -.1398 -.0591 -.0760 6.0 -.161 -.1331 -.0557 -.0745 
6.0 -.127 -.1053 -.0622 -.0781 6.2 -.137 -.15'2 -.0648 -.0829 6.2 -.153 -.1483 -.0615 -.0' 1 1 
6.2 -.121 -.1595 -.0679 -.0804 6.' -.131 -.1619 -.0702 -.0189 6 •• -.1" -.1620 -.0669 -.0172 
6.0 -.116 -.1131 -.0733 -.0902 6.6 -.126 -.1809 -.0753 -.09" 6.6 -.101 -.1153 -.0721 -.0929 
6.6 -.112 -.1"0 -.0183 -.0956 6.8 -.122 -.1933 -.0800 -.0995 6.1 -.136 -.1"1 -.0769 -.0911 
6.8 -.108 -.1983 -.0830 -.1006 1.0 -.117 - .2050 -.0845 -.1042 7.0 -.131 -.1997 -.0'1' -.1030 
7.0 -.100 -.2091 -.087' -.1052 7.2 -.114 -.a163 -.0187 -.1087 7.2 -.127 -.2111 -.0157 -.1015 
7.2 -.101 - .2211 -.0916 -.1096 7 •• -.110 -.2270 -.0927 -.1128 7.0 -.123 -.2211 -.0897 -." 17 7.0 -.097 -.2316 -.0955 -.1136 7.6 -.107 -.2374 -.0965 -.1161 7.6 -.1" -.2322 -.0135 -.1157 
7.6 -.095 -.2419 -.0992 -.1175 7.8 -.10' - .2473 -.1001 -.120" 7.1 -.11 ! -.24a2 -.0972 -.11" 

7.8 -.092 -.2511 -.102' -.1211 8.0 -.101 -.2567 -.1035 -.1a38 8.0 -.113 -.2519 -.1006 -.1230 
1.0 -.090 -.2611 -.1061 -.1205 8.2 -.098 -.2659 -.1067 -.1211 8.2 -.110 -.2610 -.103' -.1263 
8.2 -.088 - .2702 -.1093 -.1277 8 •• -.095 -.2n5 -.1098 -.1301 8.4 -.107 -.a698 -.1070 -.12" 1.0 -.Ol! -.2789 -.1120 -.1301 8.6 -.0" -.2830 -.1127 -.1331 8.6 -.104 -.278' -.1100 -.1324 
8.6 -.014 -.2811 -.1152 -.1336 8.8 -.091 -.2910 -.1155 -.135' 1.1 -.102 -.2864 -.1121 -.1352 
1.1 -.011 -.2952 -.1180 -.1363 9.0 -.089 -.2986 -.1181 -.1314 9.0 -.100 - .2903 -.1155 -.1379 
9.0 -.OBO -.3029 -.1206 -.1389 9.2 -.088 -.]060 -.1207 -.1010 9.2 -.097 -.3019 -.1111 -.1000 
9.2 -.078 -.3102 -.1231 -.1013 9.' -.086 -.3134 -.1231 -.1U3 9.' -.095 -.3092 -.1206 -.1021 
9.0 -.076 -.31" -.1256 -.1437 9.6 -.084 -.3206 -.1255 -.1'56 9.6 -.094 -.3160 -.1230 -.10U 

The parameter values given in this table are for a variate with zero mean and unit variance. The procedure for adjustina the parameters to 
reftect a different mean or variance is given in Section 3. A plus sign (+ ) next to a tabled value indicates that the value has two leadina zeroes 
and should be multiplied by )0-1. Similarly. a dollar sian (5) next to a tabled value indicates that the value should be multiplied by 10-'. An 
asterisk (.) next to a tabled value of ", indicates that the difference between the calculated and specified values of a,. i.e. 1 a,(".,}..,) - a, I. is 
somewhat greater than 0.01. See Section 4 for a discussion of the construction and accuracy of this table. 
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RAMBERG, T ADIKAIMLLA, DUDEWICZ AND MYKYTKA 

f11,-,o/I;!1 (fill) 

al • 0.60 al • 0.65 a 1 • 0.10 

a, loll 1 1.&1 a UI3 ioU a a. loll 1 1.&12 Ull IoU a aa loll 1 UI 2 loll 3 I.U a 

2.a -1.Ul .n" .00000 ."51. 2.6 -1.329 .22ao .3901. .un 2.6 -1.361 .2211 .00000 .a3530 

2.6 -1.191 .2216 .0111 .aOtl 2.8 -1.0le .2151 .0246 .3"3 2.' -1.1" .2132 .0130 .3651 

2.' -.912 .2110 .0355 .3465 3.0 -.119 .2010 .0380 .2"2 3.0 -.tll .2001 .0216 .2111 

3.0 -.'00 .2009 .oan .2513 3.2 -.1" .1812 .ou, .2162 3.2 -.121 .1Ill .on. .n" 
3.2 -.615 .1191 .05U .2020 3.4 -.630 .1582 .oa" . 1682 3.' -.10' • 1621 .0a16 .1121 

3.t -.562 .1539 .050t .155t 3.6 -.542 .1330 .0435 .1283 3.6 -.60' .1385 .0'09 .1t06 

3.6 -.tU .121] .045t .1111 J.8 -.'12 .1012 .0311 .0952 3. I -.529 .1139 .0369 .1060 

3.1 -.t20 .1005 .u" .oest t.O -.4le .0813 .0300 .061t 4.0 -.t61 .0119 .0301 .0"1 

t.O -.312 .00tO .Oll9 .0519 t.2 -.31t .05" .0215 .0"0 t.2 -.t" .0"3 .0232 .0522 

t.2 -.ll! .0"6 .O"t .0366 t.t -.331 .032] .0126 .023' t.t -.319 .0l06 .0151 .0312 

t.t -.302 .02" .9t1'. .0115 t.S -.324 .0201 •• 131. .0150 t.6 -.3 .. .011' .61". .OUO 

t.5 -.289 .0121 .521SO .I"SO t.6 -.310 .93'90 .nl90 .66600 t.l -.lll .61990 .2601. ."'2· 

t.6 -.211 .un. .0611. .102SO t.l -.291 -.15U. -.OU" -.1106. t.1 -.311 -.39". -.1512. -.21500 

t.l -.216 -.953" -.39160 -."2SO t.8 -.2'~ -.0123 -."21. -.1l91. t.9 -.305 -.01" -.5514. -.9IU· 

t.1 -.256 -.0202 -.IU60 -.013t 5.0 -.26! -.onl -.0132 -.alI6 5.0 -.2" -.02tS -.9S6SO -.0166 

5.0 -.231 - . 0401 -.01" -.0261 5.2 -.2" -.OS2t -.0211 -.Ollt 5.2 -.216 -.0"' -.0113 -.0219 

5.2 -.222 -.0600 -.02" -.0313 5.t -.231 -.0101 -.0216 -.OUI 5.t -.251 -.0626 -.0241 -.Oltl 

5.t -.20' - .0112 -.0323 -.04,. 5.6 -.219 -.0110 -.OJS6 -.0532 5.6 -.2t3 - .0102 -.0311 -.0496 

5.6 -.1" -.0"6 -.OJ" -.0565 5.' -.209 -.1046 -.Ot22 -.0618 5.' -.22' -.0961 -.0313 -.05" 

5.' -.111 -.1111 -.0460 -.0611 6.0 -.1" -.1201 -.O .. t -.0695 6.0 -.2,. -.1125 -.0 .. 5 -.0665 

6.0 -.11. -.1213 -.0522 -.0122 6.2 -. "' -.U50 -.0513 -.0166 6.2 -.209 -.1215 -.OSOt -.onl 

6.2 -.111 -.14" -.0510 -.0190 6.t -.1" -."" -.0598 -.OUI 6.t -.1" -. ,." -.0560 -.0105 

6.t -.163 -.1559 -.0635 -.0'53 6.6 -.11t -.1625 -.0650 -.01" t.6 -. I" -.1554 -.0613 -.0161 

6.6 -.151 -.1'" -.0616 -.0911 6 •• -.161 - .1153 -.0100 -.0'46 6.' -.1" -.1"2 -.0662 -.092t 

6.' -. lSI -.11,. -.0135 -.0965 1.0 -.'" -.181t -.0746 -.0991 1.0 -.1" -.1105 -.0109 -.0911 

1.0 -.U6 -.1"1 -.0111 -. lOIS 1.2 -.155 -.,''' -.0190 -.1045 1.2 -.110 -.1923 -.OlSt -.1026 

1.2 -.'" -.2052 -.082t -.1061 1.t -.150 -.2100 -.01l1 -.1019 1.t -.165 -.2036 -.O"t -.1012 

1.t -.131 -.2163 -.0165 -.1105 1.6 -.,I! -.2201 -.0111 -.1131 1.6 -.160 -.21" -.Oll' -. IllS 

1.6 -.132 -.2261 -.090l -.1145 1 •• -.141 -.2309 -.09oe -.1110 1.' -.15! -.2246 -.Ol1t -.1155 

1 •• -.121 -.ll61 -.0'" -. lIn 8.0 -.U1 -.2t07 -.09" -.1407 1.0 -.15 I -.2366 -.0910 -.1193 

1.0 -.124 -.2t65 -.09" -.1219 '.2 -.1H -.2501 -.0917 -.12U '.2 -.U1 -.2U9 -.0'" -.1221 

'.2 -. I 21 -.2551 -.1009 -.1253 '.t -.130 -.2591 -.1010 -.12,. I.t -.113 -.2532 -.0917 -.12ta 

I.t -.111 -.26tl -.1041 -.1285 1.6 -.121 -.2677 -.10.0 -.1305 1.6 -.139 -.261' -.1001 -.1293 

'.6 -.Il! -.2732 -.1011 -.1315 8 •• -.124 -.2761 -.1069 -.1335 1.8 -.U6 -.2703 -. lOll -.1323 

'.1 -. 11] -.2115 -.1100 -.13" '.0 -.121 -.2140 -.1091 -.1362 9.0 -.133 -.271t -.1066 -.1352 

'.0 -.110 -.299t -.1121 -.1311 9.2 -. I,. -.2919 -.112t -.1319 9.2 -.13t - .2162 -.1093 -.1J7I 

9.2 -.101 -.2910 -. lIS] -.1397 9.t -.1" -.2"t -.1150 -. ,.,. 9.t -.121 -.2931 -.1119 -.14Ot 

9.t -.,o~ -.3045 -.11" -."22 9.6 -. '" -.]065 -.11" -.14]8 9.6 -.125 -.3011 -.11 .. -.1U' 

9.6 -.103 -.3116 -.1203 -.1"5 9.8 -.11 2 -.]136 -.1198 -.1 • ., 9 . 8 -.122 -.3011 -.1161 -. ,.52 

a3 • 0.75 Cl3 • 0.80 a3 • 0.15 

Cia ~1I I "'12 1.&13 ~11 t at 1.&1 1 ~u 2 UI 3 "'I t at loll I "'12 1.&1 ] I.lI t 

2.8 -1.334 .2104 .0000 .3903 3.0 -1.225 .1"6 .61". .U56 ].0 -1.303 .1915 .00000 .3UI 

3.0 -1.09' .2003 .0113 .3119 3.2 -1.025 .11" .021 I .2611 ].2 -1.145 .1175 .0110 .2912 

3.2 -.921 .1150 .0299 .2492 3.t -.1" .1692 .0295 .2143 3.t -.973 .1723 .0220 .23]2 

3.t -.ll! .1651 .0360 .1"t 3.6 -.75t .,.92 .0333 .1'" 3.6 -.'31 .1541 .0211 .1155 

3.6 -.61' .'"0 • 0375 .15t2 3.' -.65' .1212 .0333 .1310 3.a -.73 • .1336 .0301 .1455 

].1 -.590 .1206 .0]55 .11" t.O -.512 .1042 . 0303 .0919 t.O -.ns .1 I" .02., .11" 

a.o -.521 .0966 .0309 .0173 a.2 -.5" • 0810 .025t .0716 t.2 -.571 .0195 .0256 .ou • 
t.2 -.t66 .0726 .0246 .0614 t.t -.t61 .0510 .0192 .04.2 t.t -.519 .0611 .0206 .0512 

t.t -.a" .0492 .O"t .0392 t.6 - •• ~! .0357 .0123 .0211 a.6 -.t72 .0451 .0146 .0]70 

t.6 -.3" • 0266 .966]. .0202 t.' -.392 .0142 .SO]SO .01n t •• -.430 .0231 .1001 • .0115 

t. , -.361 • 0156 • 57t" .0116 t.9 - . 375 .3770 • .1352. .2710. a.9 -.tU .013t .45., • .0102 

a.1 -.H2 • t"O. .11]]0 .3513· 5.0 -.]61 -.6211. - . 227" -.a531. 5.0 -.39! .3503. .121 I. .2612 • 

t.9 -.339 -.5509. -.2061. -.3916. 5.1 -.H9 -.016a -.5981. -.0116 5. I -.313 -.61010 -.23aso -.tUI> 

5.0 -.32t -.0151 -.S"SO -.0109 5.2 -.]]5 -.0261 -.9591. -.0111 5.2 -.37e -.0165 -.510 .. -.0111 

5.2 -.306 -.0353 -.013t -.OUI S.t -.]1] -.0"9 -.0161 · -.0301 5.t -.3" -.0353 -.0121 -.02" 

S.~ -.2U -.0539 -.0201 -.0352 5.6 -.29~ -.0626 -.0235 -.040' 5.6 -.32t -.O!ll1 -.01U -.0356 

5.6 -.261 -.n" -.02,. -.045t 5.' -.2" -.ntS -.0300 -.OSOt 5.1 -.305 -.0703 -.0251 -.0451 

5.1 -.Ht -.O"t -.03t2 -.0541 6.0 -.26t -.095' -.0363 -.05.2 6.0 -.290 -.O .. t -.0319 -.OSa' 

6.0 -.240 -.104t -.0l05 -.0630 6.2 -.251 -.",0 -.Ot22 -.0671 6.2 -.27! -.1019 -.0311 -.OUI 

6.2 -.229 -.1195 -.Ol" -.0106 6.t -.ltO -.1255 -.041' -.0143 6.a -.262 -.11" -.OU5 -.0101 

6.t -.219 -.1339 -.0520 -.0776 6.6 -.230 -.139. -.0531 -.0110 6.6 -.251 -.1301 -.Ot" -.0776 

6.6 -.209 -.1476 -.0573 -.0"0 6.' -.220 -.1527 -.0512 -.0'" 6.1 -.2t' -.1"2 -.0539 -.0140 

6.' -.201 -.1601 -.0623 -.0199 7.0 -.212 -.1653 -.0630 -.0.28 1.0 -.231 -.1510 -.Osel -.019' 

1.0 -.1" -.1131 -.0610 -.095t 1.2 -.20t -.I71t -.0616 -.0980 7.2 -.223 -.1692 -.0634 -.0'53 

1.2 -.11t -.1151 -.0715 -.1005 7.a -.191 -.'119 -.0719 -.1029 7.t -.215 -.110' -.0"1 -.100l 

7.t -.111 -.196a -.0758 -.1052 1.6 -.191 - .2000 -.0'60 -.1075 7.6 -.207 -.1931 -.0120 -.1051 

7.6 -.115 -.20" -.0799 -.1096 7.' -.115 -.210t -.0799 -. II" 7.' -.201 -.2028 -.0759 -.1095 

7.1 -.170 -.21" -.OUl -.1131 '.0 -.110 -.2205 -.0136 -.115' 8.0 -.195 -.2130 -.01" -.1136 

1.0 -.165 -.2271 -.0'" -.1176 8.2 -."t -.23Ot -.0112 -.1"5 1.2 -.19C -.2229 -.0133 -.1115 

'.2 -.160 -.2315 -.0909 -.1213 8.t -.169 -.2397 -.0906 -.1230 I.t -.1" -.232t -.01 .. -.1211 

I.t -.156 -.2466 -.O'U -.12., -t: -. '" -.2t" -.0938 -.1264 •• 6 -. I" -.2416 -.0901 - .1246 

1.6 -.152 -.255t -.091t -.1279 -.1" -.25" -.09" -.1295 I.' -.175 -.2503 -.0'32 -.1211 

1.1 -.1" -.2640 -.100l -.1310 9.0 -.151 -.liS' -.099t -.1325 9.0 -.111 -.2511 -.0962 -.130t 

9.0 -.1'! -.2122 -.103] -. Ill. 9.2 -.1St -.2137 -.10n -.1353 9.2 -.16' -.2669 -.0'" -.133' 
9.2 -. ,.2 -.2102 -.1061 -.1361 9.t -.150 -.2"5 -.1054 -.UIO t.t -.163 -.21" -.10" -.1366 

9.t -.13' -.2819 -.1011 -.1393 9.6 -.14' -.2990 -.1010 -.1406 9.6 -.159 -.2123 -.10U -.13U 

9.6 -.13! -.2952 -.1113 -.1411 9.1 -.1 •• -.2H2 -.11OS -.1UO t.' -.156 -.2997 -.1071 -.1417 

9.1 -.,n -.3023 -.1137 -.1 .. 2 10.0 -.141 -.3033 -.1129 -.14St 10.0 -.153 - .2967 -. lOtS -. ,..1 
10.0 -.130 -.3093 -.1,., -.1US 10.2 -.139 -.3100 -.1152 -.14'6 10.2 -.150 -.3031 -.1119 -.1 .. t 

The parameter values Biven in this table are for a variate with zero mcan and unit variance. The procedure (or adjustina the parameten to 
reftect a different mean or variance i. Biven in Section 3. A plus sian (+) next to a tabled value indicates that the value has two lcadina zeroes 
and should be multiplied by 10-'. Similarly. a dollar sian (S) next to a tabled value indicatel that the value should be multiplied by 10- ' . An 
asterisk (e) nel(t to a tabled value of)" indicates that the difference between the calculated Ind specified valuea of aJ. i.e. laJ().'''\') - a,l. i. 
somewhat arcater than 0.0 I. See Section 4 for a discullion of the conltruction Ind accuracy of this table. 
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A PROBABILITY DISTRIBUTION AND ITS USES IN FITTING DATA 

Pl,,,./I;!1 (Pill) 

a3 • 0.90 a3 • 1.00 a3 • 1.10 

a, Lil 1 UI2 Lli 3 1.11 • a4 LU 1 tu 2 tu 3 tAl , a, LAI 1 UI2 tAl 3 tll , 

3.2 -1.277 .1880 .0000 .3160 3.' -1.253 .1772 .0000· .215" 3.1 -1.21~ .1582 .0000- .2.l79 

3.' -I. 08 ~ .1751 .01H .25" 3.6 -1.1n • 1664 •• 821 • .2090 •• 0 -1.101 .,.59 .6035+ .2013 

3.6 -.933 .1586 .0211 .2039 3.8 -1.010 .1509 .0,., .1996 •• 2 -.9" .129' .0125 .1607 

3.8 -.8,. .1397 .0260 .1615 •• 0 -.IU .1333 .0193 • 1518 ••• -.169 .1117 .0151 .1261 

•• 0 -.717 .1193 .0269 .1258 4.2 -.717 .1,.2 .0212 .12" 4.6 -.711 .0932 .01n .0977 

•• 2 -.639 .0979 .0251 .0953 ,., -.7Of .0943 .0206 .0950 '.8 -.701 .0143 .015' .0727 

4.' -.575 .0762 .02,. .0693 •• 6 -.63e .0741 .0112 .0697 5.0 -.607 ' .0552 .0121 .0501 

•• 6 -.522 .0547 .01U .0.61 4.8 -.511 .0539 .01" .0.77 5.2 -.596 • 0365 .9161 • .0]11 

•• I - • .,1 .0337 .0106 .0273 5.0 -.533 .0340 .9695+ • 0285 S •• -.552 .01., ."39' .0150 

5.0 -.039 .0132 .'328' .0102 5.2 -.'92 .01.6 .4313' .0117 5.5 -.53:< • 9038' .z •••• .73U' 

5.1 - •• 22 • 3339. • III I • .2526+ 5.3 -.. " • 5192+ .1514 • .4061' 5.6 -.517 • 099,. .0279 • .0795' 

5.2 - •• 07 -.6181' -.215 •• - •• 735. 5.4 -.".! -.0317. -.0101'· -.02 IU.· 5.7 -.. " -.1629+ -.2419+ -.6126' 

5.3 -.39. -.0159 -.5'21+ -.0116 5.5 -... ~ -.0132 - • .,76' -.".6+ 5.1 -.. ., -.0173 -.5006' -.0132 

5.4 -.319 -.0252 -.1"" -.0110 5.6 - •• 29 -.0222 -.7091. -.0160 6.0 -.-S1 -.03'0 -.0103 -.0.51 

5.6 -.353 -.0432 -.0152 -.029'· 5.' -.403 -.0395 -.0129 -.0212· 6.2 -.427 -.0501 -.0155 -.035. 

5. I -.H' -.0605 -.0215 -.0'05 6.0 -.379 -.0562 -.0187 -.0318 6.' -.t03 -.0656 -.0201 -.0'55 

6.0 -.317 -.0761 -.0275 -.0500 6.2 -. ]5e -.0721 -.02" -.0 ... 6.6 -.3 .. -.0105 -.0259 -.05 .. 

6.2 -.301 -.092' -.0334 -.0587 6.' -.,., -.0873 -.0299 -.0571 6.1 -.36E -.0941 -.0309 -.062' 

6.' -.287 -.1073 -.0390 -.0666 6.6 -.32~ -.1019 -.0352 -.0651 1.0 -.350 -.10n -.0351 -.0691 

6.6 -.273 -.1215 -.0'" -.0731 6.8 -.309 - .1158 -.040' -.0723 7.2 -.335 -.1210 -.0405 -.0766 

6.1 -.262 -.1352 -.0095 -.0805 7.0 -.297 -.1291 -.0'53 -.0790 7 •• -.l22 -.Il" -.0'51 -.0129 

7.0 -.252 -.,.., -.05" -.0166 7.2 -.21~ -.1'" -.0500 -.0152 7.6 -.311 -.1460 -.0'" -.0'87 
7.2 -.2'2 -.1606 -.0591 -.0923 7.4 -.27! -.1540 -.0545 -.0909 7. I -.299 -.1577 -.0537 -.0 .. , 

7.' -.233 -.1723 -.0635 -.0975 7.6 -.26~ -.165' -.0589 -.0962 •• 0 -.219 -.1687 -.0517 -.0991 

7.6 -.22! -.IUI -.067' -.102' 7.8 -.25E -.1769 -.0630 -.1011 8.2 -.2.C -.179. -.0616 -.103' 
~.8 -.21e -.19'7 -.0718 -.1070 8.0 -.2U -.1878 -.0670 -.1058 8.4 -.271 -.1896 -.0653 -.1082 

'.0 -.212 -.2051 -.0756 -.1113 8.2 -.2" -.1"0 -.0707 -.1101 '.6 -.263 -.199. -.0619 -.1123 

1.2 -.20~ -.2151 -.0793 -.1153 8.' -.233 -.2079 -.07" -."" •• 1 -.25E -.2090 -.0724 -.1162 

••• -.199 -.2206 -.082' -.1190 8.6 -.227 -.21" -.0778 -.1179 9.0 -.249 - .2110 -.0757 -.119' 
1.6 -. ". -.23'0 -.0'62 -.1226 1.8 -.220 -.2267 -.0112 -.1215 9.2 -.242 -.2261 -.078' -.1.32 

••• -.189 -.2428 -.08" -.1259 9.0 -.215 -.2356 -.0'" -.1209 9.' -.23E -.2353 -.0119 -.1265 
9.0 -.11! -.25" -.092' -.1291 9.2 -.210 -.2"0 -.087' -.1211 9.6 -.231 -.2435 -.01" -.1296 
9.2 -.180 -.2597 -.095' -.1321 9.' -.20' -.2522 -.0900 -.1311 9.8 -.22E -.2513 -.0876 -.1325 
9 •• -.17E -.2676 -.0982 -.1]" 9.6 -.200 -.2602 -.0932 -. ,,.0 10.0 -.22 I -.2590 -.0903 -.1353 
9.6 -.172 -.2753 -.1009 -.1376 9.8 -.19~ -.2678 -.0959 -.1367 10.2 -.2IE -.2664 -.0930 -.1379 
9.1 -.168 - .2127 -.1035 -.1'02 10.0 -. Itl -.2752 -.0985 -.1393 10.' -.211 -.2735 -.0955 -.1'0. 

10.0 -.16! -.2900 -.1060 -. "27 10.2 -.187 -.212' -.1010 -.1'U 10.6 -.207 -.280. -.0979 -.1U. 
10.2 -.162 - .2%9 -.1014 -. ,.50 10.4 -.114 -.2193 -.1034 -.1 .. 2 10.8 -.203 -.2870 -.1002 -.1051 
10.' -. I 59 -.3035 -.1107 -. ,.72 10.6 -.1'0 -.2959 -.1057 -.1460 11.0 -.199 -.2936 -.1025 -.1'73 

a3 • 1.20 a 3 • 1.30 a3 • 1.'0 

a. LU I 1.18 2 UI 3 LAI • a. 1.11 I LAI 2 UI 3 LlI • a. LU I tAl 2 1.11 3 'A •• 

'.2 -1. U3 .,.07 .0000- • 1997 '.6 -1.15E .12'- .0000- .1619 5.0 -1.13 • .1092 .0000· • ,.11 

'.' -1.013 .1278 • 5096' .1675 •• 8 -1.084 • 1129 .317' • .1415 5.2 -1.10E .1011 .0117 • .1268 
'.6 -.965 .1113 .9961+ .1329 5.0 -.91~ .0968 .7225' .1UO 5 •• -1.001 .0155 .as-,. .0'" 
•• 1 -.nc .0'"1 .0122 .1036 5.2 -.186 .0102 .9035+ .0810 5.6 -.916 .0697 .6296+ .075' 
5.0 -.792 .0764 .012' .07" 5.' -.112 • 0634 ."48 • .0605 5.' -.... .053' .6530' .0507 
5.2 -.723 .0586 .0',2 .0565 5.6 -.7'9 .Oll66 .7959+ .0 .. 7 6.0 -.112 .0379 .5603. .0365 
5 •• -.668 • OlIO I .8705. .0372 5.8 -.695 • 0300 .5783 • .0213 6.2 -.729 .0222 .37.5+ .020' 
5.6 -.619 • 0233 .5.11 • .0202 6.0 -.60' • 0286+ .6619' • • 0239' 6.3 -.706 .0,.5 .261 I • .. 0130 
5.7 -.597 .01" .3525+ • 012' 6.1 -.617 • 0 •• 6+ .0100 • .0315.· 6 •• -.683 .6822' .1292' .5987' 
5.1 -.577 .6018. • ISIS' .5050+ 6.2 -.616 -.0526+ -.0118' -.OU2' 6.5 -.66C -.1226' -.02", -.1052. 

5.9 -.551 -.231" -.059'. -.1 •••• 6.3 -.58S -.010. -.2'50' -.150ll' 6.6 -.603 -.'266' -.1702' -.6968. 
6.0 -.562 -.0%2' -.02l15+ -.0784. 6.' -.572 -.0112 - •• 399. -.01" 6.1 -.607 -.0230 -.5060+ -.0187 
6.2 -.508 -.0268 -.7303' -.0206 6.6 -.5H -.0333 -.8469+ -.0251 7.0 -.5n -.0373 -.1670- -.0293 
6 •• -.'" -.0'2. -.0120 -.0315 6.1 -.510 -.0.80 -.0127 -.0360 7.2 -.547 -.0510 -.012' -.0319 
6.6 -.H' -.0575 -.0168 -.0.,. 7.0 - •• I! -.0622 -.0170 -.OH3 7.' -.521 - .0645 -.0163 -.047' 
6.1 -.432 -.0719 -.0215 -.050' 7.2 -.463 -.0758 -.0213 -.0538 7.6 -.'98 -.0775 -.0202 -.0559 
7.0 - •• ,2 -.0860 -.0262 -.0587 7 •• -."2 - .0890 -.0256 -.0616 7.' -.'75 -.0900 -.02'2 -.06330 
7.2 -.39' -.0993 -.0301 -.0662 7.6 - •• 2' -.1017 -.0298 -.0688 8.0 - •• 51 -.1020 -.0210 -.0702 
7.' -.378 -.1123 -.0353 -.0732 1.1 - •• 07 -.1140 -.0300 -.075' 1.2 -.UC -.1137 -.0319 -.0766 
7.6 -.362 -.1247 -.0391 -.0796 1.0 -.392 -.1258 -.0310 -.0816 I.' -.'23 -.1250 -.0357 -.0'2S-

7.8 -.309 -.1366 -.0439 -.0156 8.2 -.378 -.1372 -.0'20 -.0873 '.6 - • .,0 -.1351 -.0393 -.0811. 
1.0 -.337 -.,.10 -.0080 -.0911 8.' -.36! -.,..0 -.0'51 -.0926 8.1 -.395 -. I 463 -.0410 -.0932 
•• 2 -.32! -.1589 -.0519 -.0962 8.6 -.353 -.158' -.0495 -.0975 9.0 -.313 -.156' -.0065 -.0980 
I.' -.314 -.1695 -.0558 -.1010 1.8 -.302 -.1687 -.0531 -.1022 9.2 -.372 -. I 662 -.0'99 -.1026 
'.6 -.305 -.179~ -.0590 -.1055 9.0 -.332 -.11 .. -.0566 -.1065 9.' -.361 -.1756 -.0532 -.1068 
1.1 -.29E -.1896 -.0630 -.1098 9.2 -.322 -.11" -.0600 -.1106 9.6 -.351 -.1'" -.0560 -.1101 
9.0 -.287 -.1990 -.0660 -.1137 9.' -.314 -.1969 -.0632 -.11.5 9.1 -.302 -.1935 -.0595 -.1106 
9.2 -.28C - .2082 -.0697 -.1175 9.6 -.30~ - .2057 -.066' -.1181 10.0 -.333 -.2018 -.0625 -.1181 
9.' -.273 -.2168 -.0728 -.1210 9.8 -.291 -.21" -.0694 -.1215 10.2 -.325 -.2102 -.0655 -.1215 
9.6 -.26~ - .2253 -.0759 -.1241 10.0 -.291 -.2223 -.0723 -.1208 10.' -.317 -.2181 -.0613 -.1207 

9.1 -.259 -.2335 -.0781 -.1275 10.2 -.2" -.230. -.0752 -.1279 10.6 -.310 -.2257 -.0710 -.1277 
10.0 -.25' -.201' -.0816 -.1305 10 •• -.277 -.2379 -.0179 -.1301 10.1 -.303 -.2332 -.0737 -.1306 
10.2 -.H8 -.2090 -.0 .. 3 -.1333 10.6 -.272 -.2053 -.0105 -.1336 11.0 -.297 -.2805 -.0762 -.1330. 
10 •• -.242 -.2564 -.ono -.1360 10.1 -.2U -.2525 -.0831 -.1362 11.2 -.291 -.2075 -.0787 -.1360 
10.6 -.237 -.2636 -.0895 -.1386 11.0 -.261 -.2595 -.0855 -.13"· 11 •• -.2S! -.2542 -.0'" -.13,S-
10.1 -.233 -.270' -.0919 -."'0 11.2 -.25E -.2662 -.0.79 -. ,.12 11.6 -.279 -.2609 -.0835 -. "09 11.0 -.221 -.2772 -.09U -.1430 I 1." -.251 -.2728 -.0902 -.1415 11.8 -.27' -.2671 -.0157 -. "3' 11.2 -.22' -.2837 -.0966 -.1456 11.6 -.206 -.2792 -.0925 -.1457 12.0 -.269 -.273' -.0879 -. US3 " .. -.220 -.2901 -.098' -.1'" 11.8 -.2'2 - .2852 -.0946 -."78 12.2 -.265 -.279' -.0900 -.1n. 

The parameter values given in this table are for a variate with zero mean and unit variance, The procedure for adjustinl the parlmeten to 
reflect a different mean or variance is given in Section 3, A plus siln (+) next to a tabled value indicates that the value has two leadinl zeroes 
and should be multiplied by 10-·, Similarly. a dollar siln (5) next to a tabled value indicates that the value should be multiplied by 10-', An 
asterisk (.) next to a tabled value of AJ indicates that the difference between the calculated and specified values of aJ. i.e, laJ(A • .>..) - aJ I. is 
somewhat areater than O.oJ, See Section 4 for a discussion of the construction and accuracy of this table, 
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RAMBERG, T ADIKAMALLA, DUDEWICZ AND MYKYTKA 

.. ,11,,;11 (Pill) 
a] • 1.50 a] • 1.60 0] • 1.70 

a4 1.&1 1 I.U 2 1.11 ] 1.&1 4 a. 1.&1 1 LlI 2 1.11] 1.11 4 a4 1.11 1 1.112 1.11 ] 1.11 4 

5.4 -1.11.4 .0r.;1 .OOOD" .1182 6.0 -1.0eE .0757 .OOOD" .0.96 6.6 -1.0U .05.0 .0000' .0657 

5.6 -1.103 .0886 .OOOD" .10U 6.2 -1.078 .0698 .0000 .0'" 6.8 -1.057 .0525 .0000 .0511 

5.8 -1.0U .0773 • 19U. .0.99 6.4 -1.011 .0573 .1699+ .06n 7.0 -1.001 .0412 .1027. .0Ul 

6.0 -.957 .0622 .3907. • 0677 6.6 -.937 .01ll0 .26". .OU9 7.2 -.93~ .0275 .1513 • .0210 

6.2 -.885 .0"1 .U4,. • OU3 6 •• -.17! .0217 • 2597. .0215 7.4 -.'" .0142 .11U • .0138 

6.' -.124 .0321 .3115. .0313 7.0 -.7" .0.22. .635'" .0378+' 7.5 -.'52 .7506. .0696. .7179+ 

6.6 -.688 .0566. .010 ... •• .OU4.· 7.1 -.7" • 7773 •• .0"9+ .7177. 7.6 -.12! -.0250. -.2601' -.0232.' 

6.7 -. "7 .9962. .153" .11059. 7.2 -.771 -.034" -.'634' -.0309+ 7.7 -.'06 -.5"9. -.0619. -.5000+ 

6.8 -.714 - .0290. -.4"" -.0256. 7.3 -.751 -.592U -.085'. -.5279. 7.' -.7" -.0119 -.1"3. -.0107 

6.9 -.70' -.4"6. -.0768. -.3112. 7.4 -.731 -.0127 -.19112. -.0111 '.0 -.7H -.0245 -.3423. -.0212 

7.0 -.61' -.0115 -.20". -.9.75. 7.6 -.n] -.0258 -.'313+ -.0218 1.2 -.709 -.0367 -.5705. -.0]01 

7.2 -.n7 -.025' -.4919. -.0210 7.' -.659 -.0316 -.71". -.0316. ..4 -.611 -.0"7 -.1225. -.0397 

7.4 -.615 -.0390 -.1156. -.0]12 8.0 -.630 -.0511 -.0100 -.0406 1.6 -.650 -.0603 -.0109 -.onl 

7.6 -.51! -.0520 -.0115 -.040' 8.2 -.602 - .06]] -.0131 -.OU9 ••• -.622 -.0717 -.0131 -.05530 

7.8 -.551 -.06U -.0150 -.OU9 8.' -.577 -.0752 -.0163 -.0566* 9.0 -.598 -.0127 -.0167 -.062] 

'.0 -.531 -.0767 -.OlU -.0565 8.6 -.55] -.0866 -.0196 -.06]6 '.2 -.!7I -.0933 -.0196 -.0611 

8.2 -.5,. -.0891 -.0221 -.OUO 8.8 -.534 -.0972 -.0227 -.0699 9.4 -.557 -.1036 -.0226 -.07n 

8.' -.4" -.1007 -.0257 -.0707 9.0 -.51 ! -.10" -.0261 -.0763 9.6 -.53e -.1136 -.0256 -.0104 

'.6 -.n6 -.1118 -.0292 -.0"9 9.2 - • .,6 -.1187 -.02" -,0119 9.1 -.521 -.123] -.0216 -.0157 

8.8 -.459 -.1225 -.0327 -.0826 9.' -.no -.1288 -.0326 -.0172 10.0 -.505 -.1329 -.0316 -.0907 

9.0 -.U] -.13]0 -.0]62 -.0880 9.6 -.U5 -.1385 -.0]5' -.0922 10.2 -.4" -."20 -.03" -.0953 

9.2 -.U9 -."]1 -.0396 -.09]1 9.8 -.452 -. ,.80 -.0319 -.0969 10.4 -.n6 -.1509 -.0375 -.0997 

9.' -.416 -.152' -.0429 -.0971 10.0 -.'lE - .1572 -.0420 -.1013 10.6 -."3 -.15" -.0403 -.1031 

9.6 -.404 -.1622 -.OUl -.1022 10.2 -.026 -.1659 -.0450 -.1054 10.8 -.Hl -.1677 -.OUl -.1077 

9.8 -.]92 -.1713 -.0.93 -.10U 10.' -.'15 -.17.5 -.0.79 -.1093 11.0 -.UO -.1751 -.0'58 -.11 ,. 

10.0 -.312 -.180] -.0524 -.110' 10.6 - . .a. -.1'28 -.0501 -.1130 11.2 -.429 -.1837 -.nes -.11" 

10.2 -.372 -.1"7 -.055] -.1"1 10.8 -.3,. -.11108 -.0536 -.1165 11.4 -.'19 -.1913 -.0511 -.1112 

10.4 -.]63 -.1969 -.0582 -.1176 11.0 -.31! -.1986 -.0563 -.1191 11.6 -.410 -.191' -.0537 -.1214 

10.6 -.35' - .2009 -.0611 -.1209 11.2 -.]77 -.2062 -.0589 -.1230 11.1 -.Ul -.2059 -.0562 -.12U 

10.8 -.1'6 -.2127 -.0638 -.1241 11 •• -.368 -.21]5 -.0615 -.1260 12.0 -.]92 -.2128 -.0586 -.1272 

11.0 -.338 -.2202 -.0665 -.1271 11.6 -.360 -.2206 -.0"0 -.128' 12.2 -.3" -.2195 -.0610 -.1299 

11.2 -.331 - .2273 -.0690 -.1299 11. I -.]52 -.22H -.0665 -.1315 12.' -.377 -.2261 -.0633 -.1325 

11.' -.32! -.2339 -.0713 -.1325 12.0 -.306 -.23'1 -.0"1 -.lHl 12.6 -.369 -.2326 -.0656 -.1350 

11.6 -.317 -.241. -.0740 -.1353 12.2 -.339 -.2.07 -.0711 -.1366 12.' -.]62 -.2311 -.0"1 -.13" 

11.' -.311 -.2'" -.0763 -.1377 12.' -.333 -.2-'1 -.07H -.1390 13.0 -.356 -.2.50 -.0700 -.1397 

12.0 -.30! -.2,., -.0786 -.1'01 12.6 -.328 -.2527 -.0753 -.1.11 13.2 -.350 -.250. -.0720 -.1'19 

12.2 -.300 -.2607 -.0.0. -.1.2' 12.' -.321 -.2592 -.0777 -.103' 13.4 -.3" -.2566 -.0701 -.lUO 

12.' -.29! -.2662 -.0127 -.1". 13.0 -. ]16 -.2650 -.0797 -.1055 13.6 -.331 -.2622 -.0761 -.lUO 

12.6 -.289 -.2726 -.0151 -.1066 13.2 -.311 -.2706 -.0817 -.1"5 13.8 -.333 -.2675 -.0710 -.In,. 

a] • 1.80 a3 • 1.90 a3 • 2.00 

a. 1.18 1 1.112 1.11 3 1.11 4 a. 1.11 1 1.11 2 1.11 3 I.AI • a4 1.11 1 1.112 1.11 ] 1.11 • 

7.2 -1.0'! .U17 .0000' .0'" '.0 -1.023 .0220 .0000' .0230 '.6 -1.00' .1397. .OOOD" .1541. 

7.' -1.039 .0367 .0000' .0396 8.2 -1.01' .0175 .0000 • 0181 8.' -1.00' ."". .0000' .4112 • 

7.6 -1.007 .02" .037" .0291 8 •• -.96e .,'''+ .0150+ .6411. 8.9 -1.002 .2061. .0001" .2070+ 

7.' -.945 .0155 .0"'+ .0155 '.5 -.906 .1239. •• 120. ..1215+ 9.0 -.993 -.1011. -.0'071 -.1076. 

7.9 -.911 .9177. • 0498+ .11006 • '.6 -.911 -.5"" -.0257. -.5220. 9.1 -.'" -.5675. -.7075. -.5567. 
1.0 -.'92 .291" .01U. .2.01+ '.7 -.89! -.0113 -.0657. -.0106 9.2 -.nc -.0113 -.0272+ -.0109 
•• 1 -.l6e -.3291+ -.0254 • -.3102. '.8 -.871 -.0171 -.1167. -.0158 9.' -.90! -.0222 -.1012. -.0207 
8.2 - •• 06 -.9427. -.0126. -.8721. 9.0 -.831 -.02" -.2"5. -.0254 9.6 -.165 -.0331 -.2125+ -.029. 
8 •• -.'04 -.0215 -.2289. -.0192 9.2 -.7,. -.0395 -.'100+ -.0343 9.8 -.121 -.0435 -.3537. -.0381 

'.6 -.767 - .03]3 - •• 103. -.0218 9.' -.761 -.0503 -.5975+ -.0424 10.0 -.796 -.0531 -.5117. -.0051 

8.8 -.733 -.0448 -.6190+ -.0376 9.6 -.731 -.0609 -."80.'+ -.0500 10.2 -.766 -.0637 -.7027. -.0529 
9.0 -.70. -.0559 -... ". -.OU6 9.8 -.703 - .0712 -.0103 -.0570 10.4 -.731 -.0734 -.9016. -.0595 
9.2 -.67! -.0668 -.0109 -.0531 10.0 -.679 -.0'11 -.0126 -.0635 10.6 -.713 -.0'29 -.0111 -.0657 
9 •• -.6" -.077' -.0135 -.0601 10.2 -.656 - .0907 -.0150 -.0695 10.' -.nc -.0920 -.0133 -.07 ,. 
9.6 -.62 ! - .0877 -.0162 -.0665 10.' -.6l' -.1002 -.0175 -.0752 11.0 -.670 -.1005 -.0154 -.0766 
9.' -.60' -.097' -.0119 -.0726 10.6 -.6,. - .1093 -.0200 -.0'05 11.2 -.647 -.1097 -.0179 -.0119 

10.0 -.513 -.1075 -.0217 -.0712 10.8 -.595 -.1183 -.0226 -.0155 11.' -.629 -.1181 -.0202 -.01" 
10.2 -.565 -.1169 -.02U -.0835 11.0 -.578 -.1269 -.0251 -.0902 11.6 -.611 -.1264 -.0226 -.09U 
10.4 -.541 -.1260 -.0272 -.08" 11.2 -.56< -.1355 -.0277 -.0941 11.8 -.S9! -.1345 -.0249 -.0955 
10.6 -.532 -.1349 -.0299 -.0931 11.' -.5" -.1437 -.0302 -.0989 12.0 -.579 -. ,.23 -.0273 -.0995 

10.8 -.517 -.1'36 -.0327 -.0975 11.6 -.533 -.1515 -.0327 -.1028 12.2 -.565 -.149' -.0296 -.1033 
11.0 -.503 -.1520 -.03" -.1016 11.' -.520 -.1594 -.0352 -.1066 12.4 -.557 -.1555 -.0312 -.1062 
11.2 - • .,0 -.1600 -.0310 -.1055 12.0 -.50' -.1665 -.0375 -.1100 12.6 -.5H -.16" -.03'2 -.1104 
11.' -.ne -.1679 -.0406 -.1092 12.2 -.495 -.1742 -.0'01 -.1135 12.8 -.527 -.1715 -.0365 -.1137 
11.6 - •• 67 -.1757 -.0032 -.112' 12 •• -."5 -.1811 -.0'23 -.1166 13.0 -. S1! -.171' -.0318 -.116' 
11.' -.456 -.1'31 -.0'57 -.1161 12.6 -.'" -.1183 -.0'" -.119' 13.2 -.50' -.1'51 -.0'10 -.1191 
12.0 - ••• 5 -.11100 -.0482 -.1193 12.' - •• n -.1950 -.0471 -.1227 13 •• -."5 -."14 -.0031 -.1226 
12.2 -.ue -.19" -.0506 -.1223 13.0 -."! -.2015 -.0'93 -.1255 13.6 -.415 -.1979 -.0453 -.1254 
12.' -.U7 -.2041 -.0530 -.1252 13.2 -.ne -.2010 -.0515 -.12'2' 13.8 - • .,5 -.20'1 -.047' -.12'0 
12.6 -.'lE -.2109 -.0553 -.1279 13.' -.037 -.21'2 -.0537 -.1307 14.0 -.U6 -.2101 -.0"5 -.1305 

12 •• -.'10 -.2175 -.0576 -.1306 13.6 -. '29 -.2203 -.0558 -.1332 1'.2 -.'5' -.2160 -.0515 -.1329 
13.0 -.'02 -.223. -.0598 -.1331 13.' -. '21 -.2262 -.0579 -.1355 1 •• ' -.450 -.2216 -.0535 -.1351' 
13.2 -.395 -.2299 -.0619 -.1355 1'.0 -.'" -.2320 -.0599 -.1378 ".6 -."3 -.2271 -.0554 -.1373 
13.' -.3" -.2359 -.0600 -.1378 1'.2 -.'07 -.2376 -.0619 -.1399 1 •• , -.416 -.2321 -.0571 -.1393 
13.6 -.311 -.2417 -.0661 -.1'00 1 •• ' -.'00 -.2411 -.0638 -.lUO 15.0 -.'21 -.2310 -.0592 -.1'15 
13.' -.374 -.2473 -.0681 -.1021 1'.6 -.3" -.2485 -.0657 -.lUO 15.2 -.'22 -.2432 -.0610 -.1.],. 
1'.0 -.368 -.2530 -.0701 -.1"2 14.8 -.388 -.2537 -.067' -.1459 15 •• -.'1! -.2481 -.062. -.1'53' 
".2 -.362 -.2583 -.0720 -.lUl 15.0 -.382 -.2589 -.0'" -.1478 15.6 -.'09 -.2532 -.0646 -.1412 

".' -.351 -.2632 -.0737 -.1." 15.2 -.376 -.2636 -.0711 -.1"5 15.8 -.403 -.2510 -.0663 -.14'" 
The parameter values Biven in this table are for a variate with zero mean and unit variance. The procedure for adjustin, the paramete" to 

reftect a different mean or variance is liven in Section 3. A plus si,n (+ ) nellt to a tabled value indicates that the value has two leadin, zeroes 
and should be multiplied by 10-1• Similarly. a dollar si,n (S) nellt to a tabled value indicates that the value should be multiplied by 10-'. An 
asterisk (.) nellt to a tabled value of)., indicates that the difference between the calculated and specified values of aj. i.e. laj(AI .>.,) - aj I. is 
somewhat &reater than 0.0\. See Section 4 for a discussion of the construction and accuracy of this table. 
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911'i1~;f 2 Coefficients {an- i+l } for the Shapiro-Wilk test 

i \ n 2 3 4 5 6 7 8 9 10 
1 .7071 .7071 .6872 .6646 .6431 .6233 .6052 .5888 .5739 
2 .0000 .1677 .2413 .2806 .3031 . .3164 .3244 .3291 
.., .0000 .0875 .1401 .1743 .1976 .2141 .) 

4 .0000 .0561 .0947 .1224 
5 .0000 .0399 

i \ n 11 12 13 14 15 16 17 18 19 20 
1 .5601 .5473 .5359 .5251 .5150 .5056 .4968 .4886 .4808 .4734 
2 .3315 .3325 .3325 .3318 .3306 .3290 .3273 .3253 .3232 .3211 
3 :2260 .2347 .2412 .2460 .2495 .2521 .2540 .2553 .2561 .2565 
4 .1429 .1586 .1701 .1802 .1878 .1939 .1988 .2027 .2059 .2085 
5 .0695 .0922 .1099 .1240 .1353 .1447 .1324 .1587 .1641 .1636 

6 .0000 .0303 .0539 .0727 .0880 .1005 .1109 .1197 .1271 .1334 
7 .0000 .0240 .0433 .0593 .0725 .0837 .0932 .1013 
8 .0000 .0196 .0359 .0496 .0612 .0111 
9 .0000 .0163 .0303 .0422 
10 .0000 .0140 

i \ n 21 II 23 24 25 26 27 28 29 30 
1 .4643 .4590 .4542 .4493 .4450 .4401 .4366 .4328 .4291 .4254 
2 .3185 .3156 .3126 .3098 .3069 .3043 .3018 .2992 .2968 .2944 
3 .2578 .2571 .2563 .2554 .2543 .2533 .2522 .2510 .2499 .2487 
4 .2119 .2131 .2139 .2145 .2148 .2151 .2152 .2151 .2150 .2148 
5 .1736 .1764 .1787 .1807 .1822 .1836 .1848 .1857 .1864 .1870 

6 .1399 .1443 .1480 .1512 .1539 .1563 .1584 .1601 .1616 .1630 
7 .1092 .1150 .1201 .1245 .1283 .1316 .1346 .1372 .1395 .1415 
8 .0804 .0873 .0941 .0997 .1046 .1089 .1128 .1162 .1192 .1219 
9 .0530 .0618 .0696 .0764 .0823 .0876 .0923 .0965 .1002 .1036 
10 .0263 .0368 .0459 .0539 .0610 .0672 .0728 .0778 .0822 .0862 

11 .0000 .0122 .0228 .0321 .0403 .0476 .0540 . . 0598 .0650 .0697 
12 .0000 .0107 .0200 .0284 .0358 .0424 .0483 .0537 
13 .0000 .0094 .0178 .0253 .0320 .0381 
14 .0000 .0084 .0159 .0227 
15 .0000 .0076 
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.001 , 

j;J1'l1~'VI 2 (j;J'!I) 

i \ n 31 32 33 34 35 36 37 38 39 40 
1 .4220 .4186 .4156 .4127 .4096 .4068 .4040 .4015 .3989 .3964 
2 .2921 .2898 .2876 .2854 .2834 .2813 .2794 .2774 .2755 .2737 
3 .2475 .2463 .2451 .2439 .2427 .2415 .2403 .2391 .2380 .2368 
4 .2145 .2141 .2137 .2132 .2127 .2121 .2116 .21l0 .2104 .2098 
5 .1874 .1878 .1880 .1882 .1883 .1883 .1883 .1881 .1880 .1878 

6 .1641 .1651 .1660 .1667 .1673 .1678 .1683 .1686 .1689 .1691 
7 .1433 .1449 .1463 .1415 .1487 .1496 .1505 .1513 .1520 .1526 
8 .1243 .1265 .1284 .1301 .1317 .1331 .1344 .1356 .1366 .1376 
9 .1066 .1093 .1\18 .1140 .\160 .1179 .1196 .1211 .1225 .1237 
10 .0899 .0931 .0961 .0988 .1 013 .1036 .1056 .1 075 .1 092 .1108 

II ,0739 .0777 ,0812 .0844 .0873 .0900 .0924 .0947 .0967 .0986 
12 .0585 .0629 .0669 .0706 .0739 .0770 .0798 .0824 .0848 .0870 
13 .0435 .0485 .0530 .0572 .0610 .0645 .0677 .0706 .0733 .0759 
14 .0289 .0344 .0395 .0441 .0484 .0523 .0559 .0592 .0622 .0651 
IS .0144 .0206 .0262 .0314 .0361 .0404 .0444 .0481 .0515 .0546 

16 .0000 .0068 .0131 .0187 .0239 .0287 .0331 .0372 .0409 .0444 
17 .0000 .0062 .0119 .0172 .0220 .0264 .0305 .0343 
18 .0000 .0057 .0110 .0158 .0203 .0244 
19 .0000 .0053 .0\01 .0146 
20 .0000 .0049 

i \ n 41 41 43 44 45 46 47 48 49 50 
I .3940 .3917 .3894 .3872 .385.0 .3830 .3808 .3789 .3770 .3751 
2 .2719 .2701 .2684 .2667 .2651 .2635 .2620 .2604 .2589 .2574 
3 .2357 .2345 .2334 .2323 .2313 .2302 .2291 .2281 .2271 .2260 
4 .2091 .2085 .2078 .20n .l065 .2058 .2052 .2045 .2038 .2032 
5 .1876 .1874 .1871 .1868 .1865 .1862 .1859 .1855 .1851 .1847 

6 .1693 .1694 .1695 .1695 .1695 .1695 .1695 .1693 .1692 .1691 
7 .1531 .1535 .1539 .1542 .1545 .1548 .1550 .1551 .1553 .1554 
8 .1384 .\392 .\398 .1405 .1410 .1415 .1420 .1423 .1427 .1430 
9 .1249 .1259 .1269 .1278 .1286 .1293 .1300 .1306 .1312 .1317 
10 .1123 .1136 .1149 .1160 .J 170 .1180 .1189 .1197 .1205 .1212 

II .1004 .1020 .1035 .1049 .1062 .1073 .1085 .1095 .1105 .1113 
12 .0891 .0909 .0927 .0943 .0959 .0972 .0986 .0998 .1010 .1020 
13 .0782 .0804 .0824 .0842 .0860 .0876 .0892 .0906 .0919 .0932 
14 .0677 .0701 .0724 .0745 .0765 .0783 .0801 .0817 .0832 .0846 
IS .0575 .0602 .0628 .0651 .0673 .0694 .0713 .0731 .0748 .0764 

16 .0476 .0506 .0534 .0560 .0584 .0607 .0628 .0648 .0667 .0685 
17 .0379 .0411 .0442 .0471 .0497 .0522 .0546 .0568 .0588 .0608 
18 .0283 .0318 .0352 .0383 .0412 .0439 0.465 .0489 .0511 .0532 
19 .0188 .0227 .0263 .0296 .0328 .0357 .0385 .041 I .0436 .0459 
20 .0094 .0136 .0175 .0211 .0245 .0277 .0307 .0335 .0361 .0386 

21 .0000 .0045 .0087 .0126 .0163 .0197 .0229 .0259 .0288 .0314 
22 .0000 .0042 .0081 .0118 .0153 .0185 .0215 .0244 
23 .0000 .0039 .0076 .0111 .0143 .0174 
24 .0000 .0037 .0071 .0104 
25 .0000 .0035 
Source: Based on fitted Johnson (1949) So approximation, See Shapiro & Wilk (1965.) for details. 
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j;)1~1.:1;t 3 Percentage points of the Shapiro-Wilk test 

n level 

0.01 0.02 0.05 0.10 0.50 0.90 0.95 0.98 0.99 
3 .753 .756 .767 .789 .959 .998 .999 1.00 1.00 
4 .687 .707 .748 .792 .935 .987 .992 .996 .997 
5 .686 .71S .762 .806 .927 .979 .986 .991 .993 

6 .713 .743 .788 .826 .927 .974 .981 .986 .989 
7 .730 .760 .803 .838 .928 .972 .979 .985 .988 
8 .749 .778 .818 .851 .932 .972 .978 .984 .987 
9 .764 .791 .829 .859 .935 .972 .978 .983 .986 
10 .781 .806 .342 .869 .938 .972 .978 .983 .986 

11 .792 .817 .850 .876 .940 .973 .979 .984 .986 
12 .805 .828 .859 .883 .943 .973 .979 .984 .986 
13 .814 .837 .866 .889 .945 .974 .979 .984 .986 
14 .825 .846 .874 .895 .947 .975 .980 .984 .986 
15 .835 .855 .881 .901 .950 .975 .980 .984 .987 

16 .844 .863 .887 .906 .952 .976 .981 .985 .987 
17 .851 .869 .892 .910 .954 .977 .981 .985 .987 
18 .858 .874 .897 .914 .956 .978 .982 .986 .988 
19 .863 .879 .901 .917 .957 .978 .982 .986 .988 
20 .868 .884 .905 .920 .959 .979 .983 .986 .988 

21 .873 .888 .908 .923 .960 .980 .983 .987 .989 
22 .878 .892 .911 .926 .961 .980 .984 .987 .989 
23 .881 .895 .914 .928 .962 .981 .984 .987 .989 
24 .884 .898 .916 .930 .963 .981 .984 .987 .989 
25 .888 .9Oi .918 .931 .964 .981 .985 .988 .989 

26 .891 .904 .920 .933 .965 .982 .985 .988 .989 
27 .894 .906 .923 .935 .965 .982 .985 .988 .990 
28 .896 .908 .924 .936 .966 .982 .985 .988 .990 
29 .898 .910 .926 .937 .966 .982 .985 .988 .990 
30 .900 .912 .927 .939 .967 .983 .985 .988 .900 

31 .902 .914 .929 .940 .967 .983 .986 .988 .990 
32 .904 .91S .930 .941 .968 .983 .986 .988 .990 
33 .906 :917 .931 .942 .968 .983 .986 .989 .990 
34 .908 .919 .933 .943 .969 .983 .986 .989 .990 
35 .910 .920 .934 .944 .969 .984 .986 .989 .990 

36 .912 .922 .935 .945 .970 .984 .986 .989 .990 
37 .914 .924 .936 .946 .970 .984 .987 .989 .990 
38 .916 .927 .939 .947 .971 .984 .987 .989 .990 
39 .917 .927 .939 .948 .971 .984 .987 .989 .991 
40 .919 .928 .940 .949 .972 .985 .987 .989 .991 

41 .920 .929 .941 .950 .972 .985 .987 .989 .991 
42 .922 .930 .942 .951 .972 .985 .987 .989 .991 
43 .923 .932 .943 .951 .973 .985 .987 .990 .991 
44 .924 .933 .944 .952 .973 .985 .987 .990 .991 
45 .926 .934 .945 .953 .973 .985 .988 .990 .991 

46 .927 .935 .945 .953 .974 .985 .988 .990 .991 
47 .928 .936 .946 .954 .974 .985 .988 .990 .991 
48 .929 .937 .947 .954 .974 .985 .988 .990 .991 
49 .929 .937 .947 .955 .974 .985 .988 .990 .991 
50 .930 .938 .947 .955 .974 .985 .988 .990 .991 
Source: Based on fitted Johnson () 949) Sa approximation, See Shapiro & Wilk (1965 .. ) for details. 
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a=3 
b=5 
mu=50 
std=1O 
loops=200 

### Define Coefficient and Critical Region ofShapiro-Wilk Test ### 
a_table=c(0.5150, 0.3306, 0.2495, 0.1878, 0.1353, 0.0880, 0.0433, 0.000) 
w table=0.881 

### Save Seed ### 
load(file="seed I.dat") 
set.seed(seed 1) 

### Generate Treatment Effect ### 
kt=runif(l)*2+7 #random kt in (7,9] 
tau=c(l:a) 
T=«3.19*kt)/a)*(tau-«a+ 1 )/2» 

### Generate Block Effect ### 
kb=runif(l)*2+7 #random kb in (7,9] 
beta=c( I : b) 
8=«3 .19*kb)/b )*(beta-«b+ I )/2» 

### Keep Number of Accept Ho After Transformation ### 
count. box.cox=array(,dim=c(loops, I 0 I» 
count.dual.power=array(,dim=c(loops, I 0 I» 

for (loop in I :Ioops) # Loop for Repeat 
{ 

repeat # Check Normal 
{ 

repeat # Check Skewness&Kurtosis 
{ 

### Generate E[y] ### 
my=array(dim=c(a,b» 
for (i in I :a) 
{ 

} 

for Gin I:b) 
{ 

my[ij]=mu+T[i]+B[j] 
} 

### Tukey's Lambda ### 
lam I =-1.078 
lam2=0.0698 
lamb3=0.0000 
lamb4=0.0814 
lamb 1 =(Iam 1 *std)+my 
lamb2=lam2/std 



repeat # Check Y 
{ 
### Generate P ### 
p=runif(a*b) 
y=lamb 1 +«(pl\lamb3)-«(1-p )l\lamb4»/lamb2) 

if( y[I,I]>O && y[I,2]>O && y[I,3]>O && y[I,4]>O && y[I,5] 
&& y[2,1]>O && y[2,2]>O && y[2,3]>O && y[2,4]>O && y[2,5]>O 
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&& y[3,1]>O && y[3,2]>O && y[3,3]>O && y[3,4]>O && y[3,5]>O)break 

}#End Check Y 

### Check Skewness & Kurtosis ### 
m2=(sum«y-mean(y»"2»/(a*b) 
m3=(sum«y-mean(y»"3»/(a*b) 
m4=(sum«y-mean(y»"4»/(a*b) 

ske=m3/sqrt(m2I\3) 
kur=m4/(m2I\2) 

print(ske) 
print(kur) 

if «ske> 1.5) && (ske<=1.8) && (kur>5) && (kur<=6» break 

} # End Check Skewness&Kurtosis 

### Check Normal of Y Before Transformation (Shapiro-Wilk Test) ### 
D=sum«y-mean(y»"2) 
c=array(dim=c(8» 
sort.y=array(sort(y),dim=c(a*b» 
for (n in 1 :8) 
{ 

c[n ]=a _table[n]*(sort.y[(a*b )-n+ 1 ]-sort.y[ n]) 
} 
C=sum( c)"2 
w=CID 

print("w") 
print(w) 

if(w<w_table) break 

} # End Check Normal 

############################################################################### 
######################## An Analysis of Transformations ############################# 
############################################################################### 

lambda.transform=seq( -5, 5, by=O.I) 
y. box.cox=array( dim=c( a,b » 
y.dual.power=array(dim=c(a,b» 

#---Box-Cox Transformation---# 
for(L in 1: 1 01) # Test Normal by Box-Cox Transformation 
{ 

lambda=lambda.transform[L] 
if (lambda==O) 
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y.box.cox=log(y) 
} 
else 
{ 

y.box.cox=(l /lambda)*«y"lambda)-I) 

#** Check Nonnal of Y After Transfonnation by Box-Cox Transfonnation (Shapiro-Wilk Test) **# 

D.box.cox=sum«y.box.cox-mean(y.box.cox»)"2) 
c.box.cox=array(dim=c(8» 
sort. y. box.cox=array( sort(y. box. cox ),dim=c( a *b » 
for (n in 1:8) 
{ 

c.box.cox[ n]=a _table[ n]*(sort.y.box.cox[(a*b )-n+ 1 ]-sort.y.box.cox[n]) 
} 
C.box.cox=sum( c.box.cox )"2 
w.box.cox=C.box.coxID.box.cox 

if (w.box.cox>w_table) 
{ 

count.box.cox[loop,L]= I 

else 
{ 

count. box.cox[\oop,L ]=0 
} 

} # End Test Nonnal by Box-Cox Transfonnation 

#---Dual Power Transfonnation---# 
for(L in 1: 101) # Test Nonnal by Dual Power Transfonnation 
{ 

lambda=lambda.transfonn[L] 
if (lambda==O) 
{ 

y.dual.power=log(y) 

else 
{ 

y.dual.power=(1 /(2*lambda»*«y" lambda)-(1 /(y" lambda») 
} 

#*****Check Nonnal of Y After Transfonnation by Dual Power (Shapiro-Wilk Test) ******# 

D.dual.power=sum«y.dual.power-mean(y.dual.power»)"2) 
c.dual.power=array( dim=c(8» 
sort. y .dual. power=array( sort(y .dual. power ),dim=c( a *b » 
for (n in 1:8) 
{ 
c.dual.power[n]=a _table[n]*(sort.y.dual.power[(a*b )-n+ I ]-sort.y.dual.power[n]) 
} 
C.dual.power=sum( c.dual.power)"2 
w.dual.power=C.dual.power/D.dual.power 

if (w.dual.power>w_table) 
{ 
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count.dual.power[loop,L]= 1 

else 
{ 

count.dual.power[loop,L]=O 
} 

} # End Test Normal by Dual Power Transformation 

} # End Loop for Repeat 

######################################################################## 
####################### Calculate Proportion ############################### 
######################################################################## 

##### Calcutate Proportion ofNormality(Box-Cox Transformation) ##### 
p.p.box.cox=array(,dim=c( 1,101» 
for (LL in 1: 10 1) 

{ 
p.p.box.cox[ 1 ,LL]=round«sum( count.box.cox[,LL])/ loops)* 100, dig= 1) 

} 
print(p.p.box.cox) 
#write(c(a,b,std,T,B,w_table,(p.p.box.cox»,fiIe="D:\\Thesis\\Program 

R\\ppboxP1.xls",ncolumns = if(is.character(p.p.box.cox» 1 else 200,append = "True", sep = "\t") 

##### Calcutate Proportion ofNormality(Dual Power Transformation) ### 
p.p.dual.power=array(,dim=c( 1,101» 
for (LL in 1: 1 0 I ) 

{ 
p.p.dual.power[ 1 ,LL]=round«sum( count.dual.power[,LL ])/loops)* 100, dig=5) 

} 
print(p.p.dual.power) 
#write(c(a,b,std,T,B,w_table,(p.p.dual.power»,file="D:\\Thesis\\Program 

R\\ppdualP1.xls",ncolumns = if(is.character(p.p.dual.power» 1 else 200,append = "True", sep = "\t") 

### Clear Contents ### 
rm(list=ls()) 
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