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1. Factor Augmented Vector Auto Regression
 -. /�0123�43 -5�#678 �" /��9+: /0$, ;���"�6 *<.07+=. > ?�@. *<.0� ;���AB C0.E<F8
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2. Consumption Deflator
3. Price Puzzle
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5�)J M7N. �#F(�?D"u 6, S*( .,6(, ,B]� U$-q! +"�(P\;(B& )@"#@ �F M0
@ '"#N7b(�K�6 :( 5L!t M0,�$u)! �, SN7qd?#e! 8+(<�">d S*( +6(,:( "\�

d ,6B! +6"!t x"=D*w.M0( �-&)Z3 6(). LN

5z(�+LN$F +"�:. N<O=� P-O.�Q N<O=�R STUH T:�T+<A -L7FVT5W P-H#T) X#T& P-OTY0 /�P�T:
�+<A PZ�#� /�07��)-[1\ /�:.

�mOb +L#@JEL:C43 PC32 PE58 PE52.

1 .�!Lm!
0#FQ S, Z�#� ]$^F8_7: C0 -9� ;I�0#T+: ;B -TUF. `0$Ta0 NT<H" ST, /"�b^A0 ;c8 �3�<3 /�:

d<T) > Z�#T� I7TFF8"�@�0 NT.0#Q *<T<V� > -��T3�F& .I"#, ;�60""�b^A0 S\#� "�#.B 7T6>� -TF<,-T�
�+<A�<H�e! C0 �:ET@f �TOQ *�7T, > �T30 ;�T%\ /�:�#J8 �" -H#) ;0�0(2^3�<3 -3�30 /�:

d:>K) C0 /"��C"�b^A0 /�:  ."�0" g�Tb^h0 Z�#� I7�7) -3�$, S, ;�%\ /�:�#J8 > ;0$�0 �" /
N9& �" SW$LI7�7) /$<L P]�f *�0 �, P76�0" di6 -UO^j. N.0#Q Z�#� 7F6�. /"�b^A0 ;c8 /�:

 k��^6$^J<,d:>K)-T. 7T<8l� ;B ;"#T, -H#T) $T, P�#TJ8 �" Z�#T� ;#T.0$<) I7& Z�@60 /�:  .7TFF8
 "#\#. `�eH�m.$^J<,-) �" *�0 S, �3�)d3$)�+<A S8X#T& ST, �T3�) �" �:STW -H#T) /�T:

 -JF80>�T+<A -TO8 nmT3 $T, -H#T) /�T:$<o^. $<alT� -T3�$, ST, P76�0"�T+<A ph�T& 7TF6�. �T:
_$b.N�7e� ph�& �� I7FF8S^h0"$) _$b. I7FF8 .760dF80>�+<A N8 ph�&X#T& ST, �T:

-���#) �30 *9+. P-H#)�+<A ��^!� > -�1\ /�:  .7T:76 ;�J6 -^3�" S, 0� "$h nm3 �" /�0(L
�+<A ��^!� P$2�" `��VQ S,-. -[1\ /�:q�3�30 760#�ph�& C0 `>�U^.7T&�, NT8 �T+<A /�:.1

�+<A -���#) `>�U� S, ;"$, -) *�0$,�F,X�" ST, �T:�0#6�h -!$Tb. `�.7Th > �T:r�8 ;�<. �" �:
-. G+8 "$h nm3 �" -H#) ]�i^60 Z1<6�9..7F8:PZ�#T� ]$T^F8 �T3�<3 /0$\0 �#sF. S, *<Ft+

 I#=6 S, u#,$. `�Qcv0dF80>�+<A�T3�<3 ST, -T[1\ /�:C0 -=<=TY -,�T�C�0 > -H#T) /�T:
�+<A N�7e� �Q$3IK�> �<+:0 C0 -H#) ;0�0(2^3�<3 /0$, �: .�30 �0"�#h$, /0

">7e. �"�� S8 -��eH�m.X#& $a0 N<O=� SF<.C �" ;#F8A $, -H#) /�:�+<Z�T@60 -T[1\ /�T:
;�TJ6 `�TeH�m. *T�0 k��T^6 .�T30 I7T& I"�U^T30 /�0"$, -6#<3$L�"#h /�:#2H0 C0 PS^!$LI7TF:"

 -h$, d�01!0�+<A�T, wA�F� �" S8 S@<^6 *�0 .�30 -x�Vi60 -H#) �3�<3 S, �3�) �" -[1\ /�:
1. Aoki (2001)
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�T+<A /�T+e. S, `�<,"0 �" P�30 /"�b^A0 k�0� /�#y�1  .�T30 _>$Te. . *T�0 �"�#TsF. ST, STH�i
X#& $a0 -3�$,�+<A nm3 $, -H#) /�:C0 .�T30 I7T�"$L z�Tj�0 -�>�TU^. "$9�>� P-[1\ /�:

-,$@� /#2H0FAVARM�T<H0 > *�#T�#, P-96�T6$, {T3#� S82ST, u#T,$. `c9TJ. |T!� /0$T,
 /�:#2H0VAR�+<A ��^!� P�30 I7�"$L S[0�0�" .�T!$L 7T:0#h �0$TA -3�$, "�#. -[1\ /�:

 dj,Z>"��">7=. �, Sm,0� �" SH�i.> /�0"$T, -6#<T3$L�"#h /#T2H0 ST, I"�0> /�T:"�i^60 > �:
6B Nf /0$, I7& S[0�0 ��9:0�3 dj, �" .7& 7:0#h }=, P�% �" I7& Z�@60 `�eH�m. -3�$, S, Z#

 /#2H0 C0 I"�U^30 �, -H#) �3�<3 $a0 N<O=� �, Sm,0�FAVAR�" I7T& Z�T@60 `�eH�m. *<Ft+: >
,0��+<A $, -H#) �3�<3 $a0 -3�$, �, Sm-. -[1\ /�: dj, �" .E�C0"$)Z��%W-T!$e. ST, STH�i.

 /#2H0FAVAR'>� > dj, �" > #2H0 *�0 *<+j� /�:E@F) |,0#� -3�$, S, dFT80>-T6B12
/#TT2H0 *<TT+j� M�TT30$, -!$TTb. `�.7TTh > �TT:r�8 �TT+<A ph�TT& -OTTY0 I>$TTLFAVAR

-..E�C0"$)

2 .M*,�L=! "�+6(,)@ ?3BN0)J6,BI +BZD( �@ 5,6(� +"�,"m-3( �
 '>� -!$e. C0 7e,VAR 1+<T3 {3#�3> 1T<6�7TF�c, > -96�T6$,4N9T& -%\#T� NT,�A `�T<,"0 P

$T, -H#T) �T3�<3 `rc^Th0 -,�T�C�0 > -��3�F& /0$, /�0"$, -6#<3$L�"#h '>� C0 S8 �!$L
.76"$8 I"�U^30 ;c8 "�b^A0 /�:$<o^.�, *<H>0 /0$,) ;0��9+: > -96�6$, �2005ST8 7T6"$8 ;�T<, (

/�T:#2H0 �" I"�U^30 "�#. ">7=. `�Qcv0 SQ#+@.VARST3 NA07Tf C>$T, ST, PX7T60 7Te, �T,
-. I#iH�, N9J.7.�@60 .�5j6P GT6�, S8 ;B N<H" S,STQ#+@. -TY#bh dTj, > /1T8$. /�T:

|.�\ `�Qcv0#2H0 �" �:$<o^. {3#� S8 St6B S, �V56 /$� /VAR-. I"0" d&#)76�0" 76#&P
X#& -,��C�0 /�:#2H0 C0 I"�U^30 �, -H#) �3�<3 /�:VARk��T^6 ST, "�T�C ]�+^f0 S, P"�076�^30

-. -%^F. -^3�"�6-. *�0 ."#&#T2H0 �" I7T& _(Tf $T<o^. '�#T� N<H" S, 760#�/VAR7Te, �T,
7&�, X760.5 ;0#FQ S,S6#+6P-. N9J. *�0 C0�+<A /�+e. S, ;0#�/�+e. ."$8 I��&0 S@<^6 �+<A

#2H0 �" ]#+e. /�:VAR    .�T30 -Tx�Vi60 -H#T) �3�<3 S, �3�) �" �+<A d�01!0 $26�<, > �30
 I7& S[0�0 n<x#� G�G6�, S8 �30 *�0 �+<A /�+e. /0$, 76�0" -��Qcv0 SQ#+@. /18$. /�:

1. Price Puzzle
2. Bernanke, Boivin and Eliasz (2005)
3. Sims (1986 and 1992)
4. Bernanke and Blinder (1992)
5. Breitung and Eickmeie (2005)
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/�:#2H0 �" �:$<o^. {3#� S8VAR-+6 I"0" d&#)18$. G6�, $L0 ."#&S, /G<��+^T5<3 �#v
d<) S, dF80> �"-��#TY �" P7TF8 z�j�0 -x�Vi60 �3�<3 P-.�#� ��J! ;0$V\ > I7F�B Z�#� -F<,

]�F2<3 S8S, I7F�B Z�#� /�:/$3 {3#� ~3�F. �#v#T2H0 �" -6�T.C /�T:/VARI"0" dT&#)
 P"#J6dF80>�+<A nm3-. I"C *<+j� #2H0 *�0 {3#� S8 �:�T30 �T3�"�6 P"#T&.1;0#TFQ ST,

`�TQcv0 />�Tf $<o^. P/> C0 7e, ;�ii=. > 1+<3 PN9J. *�0 /0$, -j3�)2 7TF6�.ST, 0� C�0 �$T6
#2H0/VAR"#T, �T+<A /�T+e. IC0760 �" -8760 d:�8 P$<o^. *�0 d�01!0 S@<^6 .76"$8 S!�x0.3

 �%F� S6 I�26B P7&�, �3�" 1+<3 ]r7^30 St6�FWdF80>T3�"�6 -H#T) �T3�<3 ST, �T+<A�T30 �
 S+: �30 *9+. S9O,dF80>/#T2H0 C0 I7T& I"C *<+j� /�:VAR "�076�^T30I0$T+: '�#T� �T,

7F&�,.4NT.�8 `�TQcv0 STQ#+@. GT� �, -�#2H0 S, C�<6 *�0$,�F, $T�-T. M�T5f0�T��%6 �" ."#T&
 /#2H0 S5��i. S, ;0��9+: > -96�6$,VAR#2H0 �,/ FAVART, k��T^6 .7TF^h0"$)SI7T.B �T3"

0 -8�f/#T2H0 �" ST8 �T+<A /�T+e. ST8 "#, ;B CVAR/#T2H0 �" �T&0" "#T\> /$T<o^. ST3
FAVAR  .�T30 I7T& _(fPZ>" /#T2H0 �"VARE<+Tb� ST, �#TV@. �Ti=."�#T. �" /$T<L

ph�& ?�j^60/0$T, .�30 /$s6 E<:�U. /"07e� ;"0" ;�J6 /0$, g�h I7:�J. N,�A /�: ST6#+6 P
b^A0 �<H�e! ;"0" ;�J6 S, �#V@. �i=.P-TOh0" pH�Th�6 7T<H#� 7TF6�. -6�.C /$3 G� {3#� /"�

-H�f �" *�0 .�30 -^eFY `07<H#� �� > /��9<,0�T, /"�Tb^A0 �T<H�e! nmT3 �T30 *9+. S8 �3
-. /"�b^A0 �<H�e! nm3 .7&�V6 d��+6 N,�A -6�.C /$3 G�-6�T.C /$3 *�7FW C0 -,��C�, 760#�

/#2H0 C0 I"�U^30 �, .7&�, ;c8 "�b^A0FAVAR-T. /"�Tb^A0 �T<H�e! IC0760GT� {T3#� 7T60#�
."#& I"0" ;�J6 -6�.C /$3 /�:$<o^. C0 SQ#+@.PZ#3/#2H0 �"VAR |,0#� P"�076�^30 dFT80>

#2H0 �" S8 /">7=. /�:$<o^. /0$, �%F� -6B I7T& ��$e��T:$<o^. *T�0 .�T30 I7:�TJ. NT,�A P7T60
$^J<,��C�0 > $s6 "�#. /�:$<o^. C0 -9W#8 $58-,�T�C�0 /0$, .7F^5: ;�ii=. > ;0�0(2^3�<3 -,

 P/"�b^A0 �<H�e! $, -H#) �3�<3 $a0;>1!0-^eFTY `07T<H#� ph�T& > -Oh0" pH�h�6 7<H#� $,P
�" `0$T<<o� P/��T8 �Q�T3 $T: /0C0 ST, 7T.B�" P]�o^T&0 7TF6�. -��T:$<o^. `0$T<<o� ;0#T^, -^5��,

I$%, PZ0>"�, /�:r�8 _$b. P��V60 /"#\#."$,."0" �0$A -3�$, "�#. 0� ... > 7<H#� �<!$� C0 /�0

1.1+<3)1992(
2. Informational Variables
3. Eichenbaum (1992), Bernanke and Mihov (1998) and Bagliano and Favero (1998)

4. ;0��9+: > -96�6$,)2005(
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) ;0��9+: > -96�6$,2005( '>� G� S[0�0 S, P"�b^A0 �" ��#) N.�Q /�:#2H0 "$,��8 M�30$,
-^3�8 Nf /0$, -@F3"�b^A0/#2H0 /�:VAR�TUf /0$T, .7TF^h0"$) STF<.C *T�0 �" "�076�^T30

 /�:#2H0 P/"0CB S\�"VAR C0 $^J<, `�76 S,8-T. N.�T& 0� $T<o^.ST, P$T2�" _$Tv C0 .76#T&
`�TQcv0 STQ#+@. P#2H0 -^5��, ;c8 "�b^A0 �O^j. /�:$<o^. $, -H#) �3�<3 $a0 -3�$, �#sF.

G6�, I"�U^30 "�#.E<+b� 7F�B$! �" /18$. /�:^3�<3 > /$<L�" 0� /�0(2  ."$T<L $, �T%6B"07Te�
 v0 STQ#+@. ;"$8 SYch /0$, 0� N.0#Q C0 -8760C0 �T%6B .7T6"$8 �0$j^T30 `�TQc120/$T3

 I�>" /0$, �9�$.B ;c8 "�b^A0 S6�:�. -6�.C1959:1 ��2001:8     .7T6"$8 I"�U^T30 "#Th STeH�m. �"
6B#T2H0 GT� �" (-H#) �3�<3 �01,0) ]0�7! I#\> �$6 I0$+: S, N.0#Q *�0 C0 �% /VARI"�U^T30

#2H0 $2�" ��1. .76"$8 /FAVAR*�0 �" S8 �30 *�0|T,0#� P#T2H0 dFT80>ST+: /0$T, -T6B
$T, -H#T) �T3�<3 $Ta0 -T3�$, > I7:�J. P#2H0 *�0 C0 I"�U^30 �, P*�0$,�F, .�30 *<+j� N,�A �:$<o^.

 .�30 Z�@60 N,�A ;c8 /�:$<o^. C0 -e<3> SF.0" />�

3 ."*B� P!"` +"�BZD( ,)@6"F1 M0"N0 PN$=d 6,?DB�
'>� STT8 *TT�0 NTT<H" STT,FAVAR0 -TTV<8$� /�TT:#2H0 CVAR �TT�#) NTT.�Q /�TT:#2H0 >0 �TT3

)DFMVARFAVAR !"(S, �� �30 $^%, P #2H0 ST, |\0� $b^j. �#v*<TFt+: > NT.�Q /�T:
#2H0 "$,��8 ."#& �V=Y 1<6 ;B S, u#,$. `�<,"0 > ��#) N.�Q /�:

G<F9� C0 -9� P-O.�Q N<O=� '>� /0$, S8 �30 I$<o^.7FW /��.B /�:�T, /�:$<o^. ~<8$�
S, ;�%F) /�:$<o^. C0 -8760 "07e� S, ;7<3� > r�, -2^5V+: -T. ��8_07T:0 C0 -T9� *�0$,�TF, .">�

-OY0P qr#+e. ;�%F) N.�Q C0 -O.�Q N<O=� `�<,"0 �" .�30 I"0" "�e,0 d:�8 -O.�Q N<O=��, ;0#FQ
-. I"$, Z�6 X$^J. N.�Q."#&#2H0 -OY0 I7�0 *�0 N.�Q /�:-87T60 "07e� {3#� "�b^A0 S8 �30

N.�Q �� �:>$<6 C0-. ��07: X$^J. /�:"#&.2-. �$! �:#2H0 *�0 �"�" -6�T.C /$T3 $T: "#T&
I"0" SQ#+@.-. �:. >" �#+@. `�#Y S, 760#�R"#& ;�<, 7.�e^. SUH..R-TJj, N.�& X$^J. SUH

E: "�b^A0 S<i, �, S8 �30 -6�.C /$3 C0. > �30 �8$fR SUH�T30 ]cTh0 �1T\ ;�T+: ST8 IK�>
. *�0)RIKT�> �07Ti. -6�T.C /$T3 $T: /0$T, SUH/�T:�mh �T� dTj, $T: -��T�#) $26�T<, > �T30 /0
IC0760.(�30 /$<L]�3 �"#2H0 P$<h0 /�:"�Tb^A0 -T,$@� `�TeH�m. �" P��1T, "�e,0 �, N.�Q /�:

1. Dynamic Factor Models (DFM)
2. Favero (2005)
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I"$^5L I"�U^30 ;c8I"$8 07<) /0SVF\ C0 �:#2H0 *�0 .760L /�:'>� S, �V56 ;#L�6#$T2�" /�T:
#2H0 . 76�0" /$�$,-. N.�Q /�:"#Th ST96B ;>7T, 7F�B$, �:$<o^. C0 /��<5, d&#) I7%Q C0 7F60#�

 S8 X760 /"0CB S\�" N9J. ��W"$^J<, NT<O=� �"-T. �� ;#<T3$L� /�T:IC>$T.0 .76#T& 7T:"
I"0" PS^&(L S, �V56 ;�ii=. > ;0�0(2^3�<3" 0� /"��C ��<5, /�:ST, .7T6�0" ��<^h0 �*^!$TL ��T8

-. P��<5, `�Qcv0d<) S, 760#�-F<,N<O=� > �:�<A" ;c8 /�: ."#& /$�*�0 $, ;>1!0C0 I"�U^T30 P
-. �9eF. -^3�" S, 0� /18$. G6�, "$9O+Q P"7e^. /�:$<o^.7F8.1#2H0 $2�" I7��!NT.�Q /�:

�8$f S8 �30 *�0IKT�> /�T:2IC07T60 /�T:�mh N.�T& ST8X#T& > /$T<L-TO=. /�T:3P�T30
-.NT,�A ]�F2<T3 #T2H0 *T�0 P�<TY#� *T�0 �T, .76#T& _(Tf �:#2H0 *�0 C0 I"�U^30 Sm30> S, 7F60#�
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4. Common Factors
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N.�8 -&c� -96�6$, �.0 "#, /$�/0$,I"C *<T+j� NT.0#Q C0 GT� $T: /0$T, /"�Tb^A0 $<5U� S[0�0
0$j^30 P-6c<. > #5�#O, -OY0 _7: ."076 Z�@60 I7& $<5U� S[0�0 S, �"�A S8 "#, -i�$v S, N.0#Q �
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3. Likelihood-based Bayesian Method
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1. Senbet (2008)
2. International Transmission of Monetary Policy
3. Pooyan Amir Ahmadi and Albrecht Ritschl (2009)
4. Sign Restriction
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 N.�& -L�1,2466�.C /$3 I�>" /0$, -Ob! -1980:1 ��2006:4$T, �T%6B k��T^6 .76"$8 I"�U^30
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�+<A nm3 > -eA0> "�b^A0 $, �$6 S8 -6�.C -^3�<3 /�:�01,0 *�0 .76�0" �,�a C�0 �$6 E��� �" �:
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1. Chetan Dave and Dressler (2009)
2. Bank Lending Channel
3. Gupta,JurgilasandKabundi (2010)
4. Treasury Bill Rate
5. LEUNG, Qing HE and CHONG (2010)
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1. Policy Factor
2. Haroon Mumtaz (2010)
3. Time Varying Coefficient
4. Non Policy Shocks
5. Bils, Klenow and Kryvtsov (2003)
6. Nonfarm Employment
7. Commodity Prices
8. Non Borrowed Reserves
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ST8 767<T3� ST@<^6 *T�0 ST, P�T9�$.B �" dFT80> �T+<AdTj, *<T, �" -T[1\ /�T:P�TTO^j. /�T:

-LK�>A "�076�^30 -Jj, 7FW I7FV5W �+<A /�:#2H0 S8 "�0" -Y�h /�: ��^!� *�0 n<x#� S, �"�
�+<A C0 -%\#� N,�A $58 .7F^5<6-Tx�Vi60 -H#T) �T3�<3 X#T& ST, �3�) �" 07^,0 �" -[1\ /�:

-. d�01!0 .7F,��dF80>�+<Adj, �" -[1\ /�:q�^V56 -2^5V+: P�O^j. /�: -60>0$! �, -U<ex
�+<A `0$<<o� �T:3-H#T) �T3�<3 STF�1: ?#W��TW �" �T%6B ."�0"4 2+:�T6 >-TeA0> -L7FVT5W -F

dj,, k��^6 7F^560#� �O^j. /�:S  .7FF8 $<5U� 0� I7.B �3"
) ;0��9+: > C�^+. ;>��:2009 '>� ~H�A �" (FAVAR NT.�Q di6 P> ;cT8 "�Tb^A0 /�T:

N.�Qdj, $: IK�> /�:5�T+<A `�6�T3#6 �""�#T. 0� -T[1\ > -TO8 �#mT3 �" ;�^T5O260 �" �T:
NT.�Q .7T6"0" �0$A -3�$,/�T:;cT8 "�Tb^A06�T+<A `�6�T3#6 n<Tx#� �"�VT56 ST, -T[1\ /�T:

�+<A-e+\ Z�#� �$6 /�07��) .76�0"�#h$, /$^+8 �<+:0 C0 -O8 /�:P/�07T��) C0 $^TJ<, ��<T5,
/$3 ;�<. �" Z�#� �$6-. ;�J6 �%6B k��^6 .�30 -[1\ �+<A ph�& /�:-H#T) �T3�<3 S8 7:"

I��#8 �";�<. > `7.�+<A P`7.56 /�:�=� 0� -Vl�-. �0$A $<a 7T:".|��FTY �" �T,�A� ST\�"P
�+<A ��^!� *<<e� �" -+%. di6-. �U�0 /�0(L.7F8

1. Balke and Wynne (2007)
2. Nakajima, Sudo and Tsuruga (2010)
3. Frequency of Price Changes
4. Cost Channel of Monetary Policy
5. Sector-Specific Factors
6. Macroeconomic Factors
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6 .+BZD( ?&)e!FAVAR

/�#H>7T^. ?#W��TW dj, *�0 �"FAVAR0$TA }T=, "�#T.-T!$e. C0 7Te, .�T!$L 7T:0#h �
#2H0$TTh0>0 �" �TT�#) NTT.�Q /�T:1970�F\��TT3 {TT3#� 1+<T3 >X#TTL >1 *TT�0 PSTT, �TT:#2H0 �#TTv

I"$^5LN.�Q *<+j� /0$, /0X$^J. /�:I"0" SQ#+@. ST^!$L �0$A I"�U^30 "�#. P��1, /�:  .7T60
u#T,$. N9TJ. /0$T, *T9+. NTf I0� GT� P*�0$,�F,#2H0 �" ">7T=. `�TQcv0 STQ#+@. ST, /�T:

VARS, 0� /"7e^. -6�.C /$3 /�:$<o^. `�Qcv0 S8 �30 N.0#Q C0 /"07e� ;"$8 S!�x0 P�#Tv
I"0" /�\ "#h �" SF<%,.760

7<F8 �$!tX) �0"$,1#N(/$3 C0�T30 `�TQcv0 />�f /"�b^A0 /�:$<o^. -6�.C /�:
7F^5: �^5�0 �:$<o^. C0 "07e� *�0 >.2

tY) �0"$,1#M^A0 /�:$<o^. C0 (I7:�TJ. N,�A /�^5�0 /"�b
�30�S,-. ��s^60 S8 /�#v/$<L0$! `0$a0 �:$<o^. *�0 ">�3*T�0 NT<H" ST, .7FT&�, S^&0" "�b^A0 $,

-. S8X#& `0$a0 E<:0#h �0"$, PE<:" �0$A -3�$, "�#. 0� -H#) /�:tYST��) 7T&� �$T6 N.�T&
" -H#) S��) �<+:0 N<H" S, .�30 -H#)-. ��s^60 P"�b^A0 �" Z�#� > -2F�7i6 *<<e� �$T<o^. *T�0 ">�
.7&�, S^&0" "�b^A0 $, /$<L0$! `0$a0H0 �"#2 /�:VAR�T6�. Nx�U� /�:$<o^. N.�& S8 "�076�^30

SOy5. P7F^5: ET: P"$<L �0$A S\#� "�#. -^5��, S8 /0�" ST8 �T3�6�.�6 /�T:$<o^. ;�T<. -2^T&�V60
 ET: "#\> `�#Y -2^T&�V60 #T2H0 P/-T. �0$TA I"�U^T30 "�#T. /�0"$T, /�Tmh n<=Tb��" ."$T<L

#2H0 /�:FAVAR-T. �0$TA I"�U^T30 "�#T. -eA0> /�:$<o^. /�\ S, N.0#QNT.0#Q *T�0 > 7T6$<L
E: *�0$,�F, P767.�e^..�30 ��s^60 C0 �>" N.0#Q *�0 ;�<. -2^&�V60

tY C0 SQ#+@.$�C G�tX> /"�Tb^A0 7T&� P-^T3�<3 /�T:$<o^. N.�& �30 *9+. > �30
�+<A^J<, �" .7&�, �:#2H0 C0 S8 -��eH�m. �" P"�0#. $/�T:VARP�T30 I7T& I"�U^T30 "�076�^T30

�0"$, �" "#\#. /�:$<o^. C0 �%F�tY-T9� .�T30 I7T& I"�U^30 I7:�J. N,�A /�:$<o^. ;0#FQ S, C0
 S8 �30 *�0 '>� *�0 `c9J.tY-+6 `�Qcv0 SQ#+@. 760#�tX."$<L $,�" 0�7T<F8 �$T!

 �" "#\#. `�Qcv0 $^J<, S8tXT. `�#TY ST, 7T60#^,RNT,�A $T<� NT.0#Q -87T60 "07Te� �" /$a
 ."#& SYch I7:�J.

1. Sargent (1977) and Geweke (1977)
2SUHR. C0 I"�U^30 �, N.0#Q *<+j� S.Cr . *�0$,�F, .�3�:$<o^. ;"#, �^5�0 P-OY0 /�:"#\> `�#Y �"P7Tf0> STJ���" -�c�7TV�

 �:$<o^. *�0-. Z�@60Nx�U� 7F6�.) "#&.(/$<L
3. Pervasive Effects
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 `�#Y S, -5�$��. ~H�� �" >) Sm,0�1(:�30

)1($!&" FX

F) �0"$,1#k.�30 I7:�J. N,�A$<� N.0#Q C0 (
) -96�6$,2005-. ;�<, (:7F8»N.0#QI7:�J. N,�A$<�"$,��8 /0�0" "�#. >" �" ̂T5: :7F1 (ST,

FQ$,�" ;0#P(I7:�TJ. NT,�A$<�) I#iH�T, 7T<H#� `�6�3#6 I76�0"2�9eFT. ;0#TFQ ST, (E<:�TU. I7TFF8
NT,�A -6�.C /$3 7FW �� G� {3#� -^f0� S, S8 -^+<A /�:��J! P/"�b^A0 �<H�e! 7F6�. -9��#y�

-. M�9e60 /"�b^A0 /�:$<o^. C0 -e<3> SF.0" �" E<:�U. *�0 S9O, 7F^5<6 -3�$,.7F,��«
0$,M�3#2H0/) ;#5�0> > X#^30 /��#) N.�Q2005) >�>�! >  (2005 P(tY C0 -e,�� ;0#FQ S,

SUA> /�:$<� NT.0#Q C0 -87T60 "07Te� -e�C#�IKT�> /�Tmh �1T\ > I7:�TJ. NT,�A1ST^!$L $Ts6 �"
-.01\0 ."#&/-. #2H0 *�0 �" IK�> /�mhS, 7F60#�.7F&�, S^5V+: -H��$3 �#v

)2(ttt uFLY !" )(%

)3(ttt vuLu !" '1)((

tF ) �0"$T,1#k  .�T30 I7:�TTJ. NTT,�A$<� /�T�#) NTT.0#Q C0 ()(L%) �0"$TT,km#/�TT:��, C0 (
-O.�TQ>tv]cTTh0 /01T\0 > NT.0#Q STT8 7T<F8 �$T! *<TTFt+: .�T30 7<UT3 STT!#6 /�Tmh �1T\

7T6�076 -2^T5V+:.$T: /0C0 ST, -TTFe�t >sETT��0"0")( st uFE .  ) STH"�e. C0 *<TFt+:3ETT��0" (
) * tt vLLIu 1''" )(( .�, *�0$,�F,) SH"�e. �" /�0(2��\2:(

)4(tttt vYLFLY !!&" '1)()( (

) * )()()( LLLL %('"& 1

-. �$! $2�" _$v C0 Sm,0� E<F8)5-. ;�<, 0� N.0#Q G<.�F�" (:7F8

1. Idiosyncratic Errors
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)5(ttt FLF +!," '1)(

t+) �0"$,1#k01\0 C0 (/.�30 ]ch0 ) STH"�e. /�0(2��\ �,5 ) STH"�e. �" (4;"$T8 ~T�$. > (
) SH"�e. ;B I��,>"6, (S-. �3":7�B

)6(tttt YLFLLY -( !!,&" '' 11 )()()(

 STTH"�e. �")6(t-�TT, �TT30 $TT,0$,tt vL !& +)(.) STTH"�e. ~TT<8$� �TT,6) STTH"�e. >  (5(P/#TT2H0
FAVAR)7(,S-. �3".7�B

)7(.
/

0
1
2

3
!.

/

0
1
2

3
.
/

0
1
2

3
,&

,
".

/

0
1
2

3

'

'

t

t

t

t

t

t

Y

F

LLL

L

Y

F

-
+

( 1
10

)()()(

)(

 E^5<3)7(. -.�T+� "#T& �$! S8 -��#Y �"R STUH�0"$T, /�T:)(L,/#T2H0 ST, P7F^T5: $UTY
VAR "�076�^30d:�8-.#T2H0 GT� PE^T5<3 n<=Y N9& $L0 *�0$,�F, .7,�� /FAVAR7T&�,

 /�:#2H0 I�26BVAR, "�076�^30 .76��W" I7& _(f $<o^. '�#� S;>1!0*T�0 ST, ST\#� �, P*�0 $,
 #T2H0 S8 /VAR #T2H0 �" /FAVAR ST^U%61. -.�T+� ST8 -��#TY �") �T30R STUH�0"$T, /�T:

)(L,-T. ;�T3B #T2H0 >" *T�0 ST5��i. (7&�, $UY ."#T&STeH�m. *T�0 �"P #T2H0 /FAVARST,
S6#L/0-. n�$b�0"$, S8 "#& �tYP-TOh0" pH�h�6 7<H#� 7&� P-H#) S��) 7&� /�:$<o^. N.�&

"0CB �0C�, �" C�0 �$6 7&� PZ�#�2 .7&�,

1. Nested
2_$b. �+<A ph�& nm3 $, I0� >" C0 C�0 �$6 . -T. $<al� I7FF8�T, .-!$Tb. `�.7Th > �T:r�8 `0"�0> �T�$v C0 P]>0 ."�0(TL

I�>" �" C�0 �$6 d�01!0-. '��U3 �Va /0$, 0� /$^J<, �H�V. ;�L7FF8"�0> /��\�TVa P`0"�0> C#T@. *^!$TL NTf0$. P76C0"$)
_$b. �3" S, �� -�0"�0> /�:r�8 |�C#� > p<h$� PNi6 > N+f P7�$h P'��U3-. ]#v S, I�>" 7FW 73$, -��%6 I7FF8 .7.�@60

Sm30> `0"�0> ��$v C0 PZ>" I0� S8 �30 (S<H>0 "0#.) /07T<H#� 7TF�B$! I>cTQ S, -!$b. /�:r�8 `0"�0> /0$, I7& S^UL Nf0$.
-. ]#v S, I�>" *�7FW-. �:r�8 I>$L *�0 ;7& $^60$L S, S8 7.�@60 -�0"�0> /�:r�8) �:r�8 C0 -:>$L �+<A d�01!0 �, P7.�@60

 E: $2�" /�:r�8 S, d�01!0 *�0 P(-�0"�0> S<H>0 "0#. S, S^5,0> I7& 7<H#� >-. ��0$3`�.7Th > �:r�8 ph�& d�01!0 S, > 7F8
-. $@F. -!$b.-. pjJ. I�>" 7FW C0 7e, ;B -.�#� ��aB S@<^6 �" P"#&."#&



AB4 )C( ?06)@ )@ ?DB� +"�12 � "�E"F +"G@ HI"4 ?$;( 5�)J...219

7 .5,(,{Nm=d 6, 5,">-0( ,6B! +"�
;�+:S6#L#2H0 P7& S^UL S8 /FAVAR-. E:0$! 0� ;�9.0 *�0/$T3 ST+: �T� 7TF8-6�T.C /�T:

"�b^A0SiVv C0 �:$<o^. P�<i=� *�0 �" .76#& "�0> #2H0 �" P{V�$. ;c8/7F, ?�j^60 $�C -O8 /�:
 -T.S��.$TT3 > _$Tb. > -Ti<if 7TT<H#� :76#T&ph�T& P"1+^TT3" > ]�o^T&0 P/�0(TLP�TT+<A /�T:

> ;�+^h�T3 dTj, PM�#T, PC�0 /$,0$, �$6 P/��V^Q0 > -H#) /�:$<o^.> -\��Th dTj, P*9T5.
.`0��s^60. *�0 $^%, p<jJ� �" > 7F^5: "�b^A0 �<ex> �, Sm,0� �" /7<U. `�Qcv0 />�f �:$<o^
X#& $a0-. /��� 0� �. -H#) /�: .7FF8;>1!0 *�0 $,X#& $a0 -3�$, �#sF. S, P�:$<o^. -H#) /�:

+<A $,�I"0" P-[1\ /�: S, u#,$. /�:12 -OY0 I>$LcpiI"0" C0 STQ#+@. *T�0 ST, 1<6S!�Tx0 �T:
 I7&.�30S, `�Qcv0 SQ#+@. S8 *�0 N<H" S,I7T& ST^!$L ��8�" 7T��, >� *T�0 C0 P�T30 -OTb!

/$3 C0 Z078 $: "�#."$<L Z�@60 -Ob! N�7e� �:       ."#T& _(Tf -6�T.C /$T3 C0 -OTb! $TY�FQ ��
/$3 -Ob! N�7e� /0$,'>� C0 -6�T.C /�:Census X11   .�T30 I7T& I"�U^T30ST, NT<H"pA�T6

I"0" ;"#,Ob! /�:$TJ^F. -+T3� `�#TY S, ;B C0 -Jj, S8) M$^3" N,�A > "#\#. `�Qcv0 P-
I"0" M�30$, $2�" -Jj, > I7&I"�U^T30 "�#T. (I7T& S^h�3 S6r�3 /�:/0$T, .�T30 ST^!$L �0$TA

I"0" �h�3I"0" C0 -Ob! /�:-V3�F� ;#^6" '>� C0 S6r�3 /�:1.�30 I7& I"�U^30 -3�$, C0 7e,
I"0" /0$T, "#\#. /�:96T\#� �T, *<TFt+: > ;cT8 "�Tb^A0 $T<o^.�" �T:$<o^. ;"#T, M$^T3" ST, S

I�>" I�>" ���%6 �" P�O^j. -6�.C /�:1369:1 ��1386:4ST^!$L �0$A I"�U^30 "�#. SeH�m. /0$,
I"0" N.�8 �5<H .�30 �3#<) �" SeH�m. *�0 �" I"�U^30 "�#. /�:1.�30 I7& I"�>B

U^30 �, N.0#Q *<+j� S.Cr. C0 I"�SUHR#T2H0 �" S96�FW .�3�:$<o^. ;"#, �^5�0 P-OY0 /�:1T<6
-. �$! P7& I"0" ;�J6 �0"$, /�:$<o^. S+: S8 "#&tX, .7F^5: �^5�0/0$ *�0I"�U^T30 �, P�#sF.

-9�" 7f0> SJ�� �5� C0-E<T+e� $H#T!�4T<O<! ;#T.CB > ST^!��-/�T:$<o^. -��^T5�0 P;>$T)tX

-. ;#.CB P7f0> SJ�� "#\> `�#Y �" S8 "#&-�c�7TV� 7TF6�. NTx�U�Z�T@60 �T:$<o^. C0 /$T<L
-."$�().27F^T5: GT� ST\�" C0 S^&�V60 -2+: �:$<o^. S<i, P�:$<o^. C0 -8760 "07e� C0 $<� S, �" >

U^30 ]7. �" �:$<o^. E^���2H ]>0 SV�$. Nx�U� C0 "�0#. $^J<,�30 I7& I"�.*T�0 NT<H" ST, *<TFt+:
. N<O=� S8RSUH T, -OY0 /�:�T30 M�T5f �T:$<o^. M�T<i. SP $,�TF,�TH�f ST, �T:$<o^. -^T5��, *�0

 .7F�B�" (G� �6���0> > $UY *<26�<. �, ) "�076�^30

1. Proportional Denton
2 .;#.CB k��^6 S, u#,$. `�<[1\.�30 I7J6 '�01L SH�i. *�0 �" ��! "#V+8 N<H" S, 7f0> SJ�� /�:
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8 .BZD( SN7qd K�6+FAVAR

+j� P7F^5<6 I7:�J. N,�A N.0#Q S8 *�0 N<H" S,) SH"�e. *<75. �#v S, ($<� E<i^GT� .�30 *9+.
SOf$. >" '>�/#T2H0 *<+j� /0$, /0FAVAR0> > X#^T30 {T3#� P ) ;#T5�2002GTF6$, > (

)2005S��) (. N<O=� C0 I"�U^30 �, ]>0 SOf$. �"  .�30 I7& /1��R) -OY0 SUHPCAI"�U^T30 �T, > (
�:$<o^. C0/tX �" "#\#. /�:$<o^. *^&0(L ��F8 �,) �0"$,tYN.�Q (�0$j^T30 0� X$^J. /�:

-.#T2H0 �" 0� I7T& I"C *<T+j� NT.0#Q *�0 Z>" SOf$. �" > E<F8 /VAR -T. "�0> .E<TF8 '>�
#2H0 *<+j� /0$, `�<,"0 �" S8 /$2�" /FAVAR30$, -��+F^30� '>� P�30 I7& I"�U^ M�30

S6#+6�V<L /$<L1<F9� G� '>� *�0 .�30SOf$. G� *<+j� G#T2H0 > NT.0#Q S8 �30 /0 /
VARS,-. I"C *<+j� ;�.1+: �#vT, k��T^6 PI7T& Z�T@60 `�TeH�m. �" -O8 �#v S, .76#&S�T3"

.�30 I"#, ;�59� *<+j� '>� >" $: C0 I7.B
X#& -��3�F& /0$,0 P-H#) /�:�T30 I7T& I"�U^30 -95H#W S�1@� C.2ST8 `�#TY *T�0 ST,

-. �$!N.�Q "#&#2H0 /�:$<o^. > X$^J. /�: /VARpH�Th�6 7T<H#� 7T&� �$T6) "�076�^T30
-Oh0""0CB �0C�, �" C�0 �$6 7&� P(C�0 �$6 E^���2H ]>0 SV�$. Nx�U�)-T+6 (Z�#T� �$T6 >7TF60#�

S, I$s^F.$<� X#& S, ;�.1+: �#v 7&� �$6ST8 -H�f �" P7F:" �3�) -H#) S��)7T&� �$T6 $T<o^.
 S��)-. -H#)760#�N.�Q �" /$<<o� $: S, _7: /�:$<o^. > �:dF80>J6]�Tf $T: �" ST^VH0 .7:" ;�

I�>" �" $T, /7<A P-H#) X#& C0 7e, /�: dFT80> NT.�Q-T+6 |Tx> _7T: /�T:$<o^. > �T: "#T& .
-. S^!$L $s6 �" *<Ft+: S8 "#&N.�Q) �:tF() _7: /�:$<o^. *<, 7F6�. �#T� > /"�b^A0 7&� (Z

 $<o^. > S��) 7&� �$6-. �0$A -H#)$<L67)-. �$! NT.�Q S8 "#&#Tv �" 7F^T5<6 �"�TA �T:GT� ]
� �=� 0� _7: /�:$<o^. PNb!l7F:" �0$A $<a(.�$v7FO, "#<A 7F6�. $2�" -b<jJ� /�:`7.3�T�

 /�:7F�B$!VAR;�+: /��^h�3S6#L ]�3 �" #%<. > -96�6$, S81998-T. 1T<6 76"$8 ;�<,�7T60#
�W �"� ?#WFAVAR/"�Tb^A0 Z#T%U. -��T3�F& 7TF.C�<6 q�TQ#6 �T:#2H0 *T�0 7FW$: .">� ��8 S,

   .7F^5: N.0#Q

1. Gibbs Sampling
2.6$,) M�<H0 > *�#�#, P-96�2005) ;#\#. > -6#6�<\ P*�#�#, > (2008(
3. I0#8 > "��tFO,)1989(
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8-1.�3B73 :( '"#N7b( ,"i*(
I"0" ;"#, ~3�F. C0 �30 ZCr �5j6 Z�L �"-O.�TQ NT<O=� Z�T@60 /0$T, Z�@560 > "07e� $s6 C0 �:

.B �#sF. *�0 /0$, ."#& NY�f ;�F<+v0I��;#T.CB C0 �<i=� *�0 �" S8 76�0" "#\> -��:1KMO

I"0" "07e� ���U8 C0 ;�F<+v0 /0$,�O���, ;#.CB C0 > �:2;�F<+v0 /0$,I"0" ;"#, ~3�F. C0 /0$, �:
.�30 I7& I"�U^30 -O.�Q N<O=�

 �07i.KMO *<, I�0#+:0 >1C0 $T^+8 ;B �07i. S8 -��#Y �" . �30 ;�3#6 �"5/0P7T&�,
0"I"*<T, ;B �07i. $L0 > "#, 7F:0#j6 ~3�F. -O.�Q N<O=� /0$, �:5/0�T�69/0-T. 7T&�,�T, ;0#T�

 C0 $^L�1, ;B �07i. S8 -��#Y �" �.0 .�h0"$) -O.�Q N<O=� S, u�<^f07/0 I"0" P7T&�,$Ts6 C0 �T:
."#, 7F:0#h ~3�F. -O.�Q N<O=� /0$, "07e�

: ��$��. S8 �#x#. *�0 C0 ;�F<+v0 /0$,-2^5V+- -T. �0$A -O.�Q N<O=� /�F,$�C S8 "$T<L-
-. I"�U^30 �O���, ;#.CB C0 P�5<6 $UY $,0$, Se.�\ �""� P;#T.CB *T�0 /0$T\0 C0 "#Tbi. ."#T&

GT� ST8 ;B /0$T, .�T30 7f0> ��$��. �, -2^5V+: ~�0$x ��$��. /$,0$, $, -FV. $UY S<x$!
-O.�Q N<O=� /#2H0Pr P7&�, �Fe. /0�0" > 7<U. `�#Y *�0 $<� �" .7F&�, S^5V+: �:$<o^. �30 ZC

-O.�Q N<O=� /0$, -O<H"P S, �Oe^. -2^5V+: ��$��. S8 0� S<x$! *�0 �O���, ;#.CB ."�076 "#\>
Se.�\-. P�30 S^5V+:�6 /�:$<o^. �, /0 -T. `>��A >" /�8 |�C#� �, S8 ;#.CB *�0 .7��.CB"#T&

 nm3 �"05/0-Fe..�30 �0"

 /�L]1.'B!:t )*,"m! +"�KMO �Bartlett

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 720/0

Bartlett's Test of Sphericity
Approx. Chi-Square 3E344/3

Sig. 0
����� �!"#!�$ :%&'$

( )*!+, -( -./� !(-01, 2.31& 45 67$8 9#: ;5<=5SPSS2$ >?@$6:5: -A :/B:57CD� 1E, 45 !F
G#!H$ 2I$!J K�I�� L51(+MF2CH"$ 1NO P1= Q9I�;!( R/$48 6;!$8 ;57�$ -( -./� !( S�HTUF .7H

1. Kaiser-Meyer-Olkin Measure of Sampling Adequacy
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�8:$�07(M;�Abbr.RS!1�T��
-8��7# 1 U7.� 1 "O(OS R( BQ9$!VJ

1`$A L%$- L24M :%) &H5.� c'$5$3 !4'(�76(RGDP`$1� ��$4H4/KYU,/ Z3$%
2 `$A L%$- L24M :%) KP��$bU Cd% ���YR. eP�.76(VAAGR`$1� ��$4H4/KYU,/ Z3$%
3M :%) L=3 Cd% ���YR. eP�. `$A L%$- L2476(VAOIL`$1� ��$4H4/KYU,/ Z3$%

4 `$A L%$- L24M :%) 0!f/ � Lf"J Cd% ���YR. eP�.
76(VAIND`$1� ��$4H4/KYU,/ Z3$%

5 `$A L%$- L24M :%) 0$2@5$A Cd% ���YR. eP�.76(VAHOS`$1� ��$4H4/KYU,/ Z3$%

6
L%$- L24M :%) P$7 � g,% � ]V Cd% ���YR. eP�. `$A

76(VAW`$1� ��$4H4/KYU,/ Z3$%

7 `$A L%$- L24M :%) <$/!5 Cd% ���YR. eP�.76(VASER`$1� ��$4H4/KYU,/ Z3$%

8
h@D � 0.�(@A� B&3$7�P$% ���YR. eP�. L24M :%) K�.�

 `$A L%$-76(VABUS`$1� ��$4H4/KYU,/ Z3$%

9
<$i$8��. � K�.��$83. Bhj3 � h2^ ���YR. eP�. L24M :%)

 `$A L%$-76(VATRA`$1� ��$4H4/KYU,/ Z3$%

10
 L24M :%) &'$/ � &'() <$9Ak/ <$/!5 ���YR. eP�.

 `$A L%$-76(VAMON`$1� ��$4H4/KYU,/ Z3$%

11
:R,^ � <[l@9/ <$/!5 ���YR. eP�. :%) &SSd� � K.

 `$A L%$- L24M76(VABUL`$1� ��$4H4/KYU,/ Z3$%

12
� c5$+�$7�$U !4'( &@f"J m�Y% K$D50 ,@b4% � ,=3

)100=1369(IPI!^.� 0�!%KYU,/ Z3$%

13�$7�,43 �� g,% !4'(��(bU K$DPELEC
 (H4U 0(4H4/
Ln$A <.�

KYU,/ Z3$%

14Q$5 L=3 !4'(�OILPRO
 �� :Ob% �.YD

P��
KYU,/ Z3$%

15:"1YD `$A L%$- L24M :%) &@'�� &R,S/ K$D76(GOVCE`$1� ��$4H4/KYU,/ Z3$%
16:"1YD `$A L%$- L24M :%) &J(S5 &R,S/ K$D76(PCE`$1� ��$4H4/KYU,/ Z3$%

17����V,R &H5.� o,S/&@=3 K$DCOIL
 �� :Ob% �.YD

P��
KYU,/ Z3$%

18 `$A L%$- L24M :%) c'$5$3 L%$- :1$/,A h4Ob�76(TOTINV`$1� ��$4H4/KYU,/ Z3$%
19$/,A:1 `$A L%$- L24M :%) 0$2@5$A �� K�.>776(BUIINV`$1� ��$4H4/KYU,/ Z3$%

20
:1$/,A �� :1$/,A h4Ob�) <.Y4\W� �� K�.>7

F4+$/(L%$- L24M :%) (<TVEQUINV`$1� ��$4H4/KYU,/ Z3$%

21 L%$- L24M :%) �$83. K�(;(/ �� ,44l�76(CII`$1� ��$4H4/KYU,/ Z3$%
5�M;4!:@>;#: 1

22hU `$l@+.LL,=30[U �$S@M. ,@R�
23KP��$bU Cd% �� `$l@+.LAGR,=30[U �$S@M. ,@R�
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240!f/ � Lf"J Cd% �� `$l@+.LIND,=30[U �$S@M. ,@R�
25P$7 � g,% � ]V Cd% �� `$l@+.LWAT,=30[U �$S@M. ,@R�
260$2@5$A Cd% �� `$l@+.LHOS,=3@R�0[U �$S@M. ,
27h@D � 0.�(@A� B&3$7�P$% Cd% �� `$l@+.K�.�LBIS,=30[U �$S@M. ,@R�
28<$i$8��. � K�.��$83. Bhj3 � h2^ Cd% �� `$l@+.LTRICT,=30[U �$S@M. ,@R�
29&'$/ � &'() <$9Ak/ <$/!5 Cd% �� `$l@+.LMON,=30[U �$S@M. ,@R�
30$/!5 Cd% �� `$l@+.:R,^ � <[l@9/ <&SSd� � K.LPRO,=30[U �$S@M. ,@R�

31
 B&n$2@;. <$/!5 &/(2n <$/!5 Cd% �� `$l@+.

&?3$5 � &Sd+LOTRS,=30[U �$S@M. ,@R�

32�$7�$U `$l@+. c5$+) &@f"J m�Y% K$D100=1369(EMPW!^.� 0�!%KYU,/ Z3$%

33
�$7�$U �� &@5.�,) g(j^ � �Y/ hU c5$+D m�Y% K$

h1!f�) &@f"Jo,S/ L24M $% �!+(�!""URWI!^.� 0�!%KYU,/ Z3$%

34&3$2@5$A ��$A ,7�$U P�� Z1 �Y/ &j4j^ c5$+RBWWI!^.� 0�!%KYU,/ Z3$%
35FO9/ � 0$2@5$A Cd% �� &j4j^ �Y2@A� c5$+RBWI!^.� 0�!%KYU,/ Z3$%

GH�4K>(< 9�0
36�!""U!4'(� K$\% c5$+) (hU)100=1376(PPI!^.� 0�!%KYU,/ Z3$%

37
 BK�.!/.� BKP��$bU) �!""U!4'(� K$\% c5$+

h?";(K,4?4D$/ � K�.�PPIAG!^.� 0�!%KYU,/ Z3$%

38 �.(/ � &@f"J <T(S_/) �!""U!4'(� K$\% c5$+
(.. � ]V F4/�� � &3!f/PPII!^.� 0�!%KYU,/ Z3$%

39 �!""U!4'(� K$\% c5$+(<$/!5)PPISER!^.� 0�!%KYU,/ Z3$%

40
 (hU) K,\+ &R,S/ <$/!5 � $DT$U L24M c5$+

)100=1383(CPI!^.� 0�!%KYU,/ Z3$%

41&U.�(5&3!4/$+V B$D$DCPIF!^.� 0�!%KYU,/ Z3$%
42<$43$5�CPITOB!^.� 0�!%KYU,/ Z3$%
43C=U � *$+()CPICLO!^.� 0�!%KYU,/ Z3$%
44L5(A � P$7 � g,% B]V BFO9/,?1� K$DCPIH!^.� 0�!%KYU,/ Z3$%
45:3$5 �� ��$=@A. ��(/ <$/!5 � $DT$U � q$-.CPIFUR!^.� 0�!%KYU,/ Z3$%
460$/�� � L+.!\%CPIMED!^.� 0�!%KYU,/ Z3$%
47hj3 � h2^CPITRA!^.� 0�!%KYU,/ Z3$%
48<$i$8��.CPICOMM.� 0�!%!^KYU,/ Z3$%
49&?"D,R �(/. � r1,=�CPIENT!^.� 0�!%KYU,/ Z3$%
50h4S_�CPIEDU!^.� 0�!%KYU,/ Z3$%
51h@D � 0.�(@A�CPIREST!^.� 0�!%KYU,/ Z3$%
52:M,=@/ <$/!5 � $DT$UCPIOTH!^.� 0�!%KYU,/ Z3$%
53(T$U) &R,S/ <$/!5 � $DT$U L24M c5$+CPICOM!%!^.� 0�KYU,/ Z3$%
54(<$/!5) &R,S/ <$/!5 � $DT$U L24M c5$+CPISER!^.� 0�!%KYU,/ Z3$%
55&H5.� c'$5$3 !4'(� &"2s c5$+GDPDEF!^.� 0�!%IFS

56&�.��.� K$DT$U L24M c5$+MPI!^.� 0�!%KYU,/ Z3$%
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57&�.��$J K$DT$U L24M c5$+XPI!^.� 0�!%KYU,/ Z3$%
58L24M tA(@/:'(2_/ Z� K$D0.,1. Q$5 L=3 K.OILP:Ob%-�T�Z)�.
590.,\� ,\+ �� &3(O9/ K$"%,1P u%,/,@/ Z1 L24MTEHOUP`$1� �.YDFO9/ <�.P�

9$�T;W! 1 " B3 9�07(M;�
60v$d+. LA� �� *(O9/ � w$"OA.M0`$1� ��$4H4/KYU,/ Z3$%
61`() xW^M1`$1� ��$4H4/KYU,/ Z3$%
62&?"1!j3 xW^M2`$1� ��$4H4/KYU,/ Z3$%
63KYU,/ Z3$% :% L'�� &D!%GDEBT`$1� ��$4H4/KYU,/ Z3$%
64��,yA&@'��,4z Cd% K$DPDEP`$1� ��$4H4/KYU,/ Z3$%
65��,yA{) K$D<!/ � P.!3.Z3$% �Y3 �.���,yA K$D,1>)TSD`$1� ��$4H4/IFS

66
��,yAZ3$%) &O3$% x@94A �Y3 K�.!1� K$D <$9Ak/ � $D

( &O3$%,4z K�$8@n.DDEP`$1� ��$4H4/KYU,/ Z3$%

67Z3$% ,1$5|$DTBR`$1� ��$4H4/IFS

68
Z3$% &3(3$M ,1$5|��,yA) $DZ3$% &3(3$M K$D �Y3 $D

(KYU,/ Z3$%REQRES`$1� ��$4H4/KYU,/ Z3$%

69
Z3$% &R$s. ,1$5|) $D��,yAZ3$% K�.!1� K$D �Y3 $D

(KYU,/ Z3$%EXCRES`$1� ��$4H4/KYU,/ Z3$%

70
 x@94A <$8'$}/) &O3$% x@94A :% &@'��,4z Cd% &D!%

(&@'��,4z Cd% P. &O3$%PCRT`$1� ��$4H4/KYU,/ Z3$%

K 1: " �� �X1  

71L5.�,)K�$; K$DRGEX`$1� ��$4H4/KYU,/ Z3$%
72L5.�,)&3.,2n K$DRGSTEX`$1� ��$4H4/KYU,/ Z3$%
73:;�(% K,9UDEFI`$1� ��$4H4/KYU,/ Z3$%
74~��L'�� L=3 !/OILREV`$1� ��$4H4/KYU,/ Z3$%
75&�$4'$/ !/V��TAX`$1� ��$4H4/KYU,/ Z3$%

�0Y$! 97�!7� Z7+
76(&2A�,4z �.P$% �,3) $O1,/V �T�BMER`$1�/ Z3$%KYU,
77&fM.� ,-k/ P�. �,3REER!^.� 0�!%IFS

[$B�

78�!+ :H/$f/ Q$\A hU eP�.SP`$1� ��$4H4/
 � w�(% 0$/P$A

�.�$\% g.��.

79(hU) Q$\A L24M c5$+SI!^.� 0�!%
 � w�(% 0$/P$A

�.�$\% g.��.
\]'� 1 6�>;H�#

80
0$2@5$AU �� &J(S5 Cd% tA(� �!+ ��,+ K$D :4H

K,\+ �i$"/HS�.!f�KYU,/ Z3$%

81
0$2@5$A �� &J(S5 Cd% tA(� �!+ ��,+ K$D

m�Y% K$D,\+HSM�.!f�KYU,/ Z3$%

82:3.�,) �.!f� tA(� �!+ ��$J &3$2@5$A K$DHP�.!f�KYU,/ Z3$%
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K�.�,\+�(bU K,\+ �i$"/ K$D

83
:3.�,) �.!f� tA(� �!+ ��$J &3$2@5$A K$D

K�.�,\+Dm�Y% K$D,\+ K$HPM�.!f�KYU,/ Z3$%

84
:1$/,A0$2@5$A �� &J(S5 Cd% &j4j^ K�.>7 K$D

h1!f�) K,\+ �i$"/ :4HU !1!; c5$+ tA(� �!+
(0$2@5$A �� c'$5$3 L%$- :1$/,A h4Ob� L24M

NBUL`$1� ��$4H4/KYU,/ Z3$%

85
:1$/,A0$2@5$A �� &J(S5 Cd% &j4j^ K�.>7 K$D

HU �!+ ��,+K,\+ �i$"/ :4SBUL`$1� ��$4H4/KYU,/ Z3$%

86
:1$/,A0$2@5$A �� &J(S5 Cd% &j4j^ K�.>7 K$D

K,\+ �i$"/ :4HU Q$2� :243HCBL`$1� ��$4H4/KYU,/ Z3$%

87
 K$D 0$2@5$A �� &J(S5 Cd% &j4j^ K�.>7 :1$/,A

K,\+ �i$"/ :4HU �!+ h42O�CBL`$1� ��$4H4/KYU,/ Z3$%

�H /^�"_$
88 L%$- L24M :%) <$/!5 � $DT$U <.��.�76(IM`$1� ��$4H4/KYU,/ Z3$%

89
:1$/,A <.��.�h1!f�) &j4j^ K. c5$+ tA(� �!+

(&�.��.� K$DT$U L24MIMCAP`$1� ��$4H4/KYU,/ Z3$%

90:}A.� K$DT$U � :4'�. �.(/ <.��.� &j4j^ K.
h1!f�)DT$U L24M c5$+ tA(� �!+(&�.��.� K$IMINT`$1� ��$4H4/KYU,/ Z3$%

91h1!f�) &j4j^ &R,S/ <.��.� L24M c5$+ tA(� �!+
(&�.��.� K$DT$UIMCON`$1� ��$4H4/KYU,/ Z3$%

92 L%$- L24M :%) <$/!5 � $DT$U <.��$J76(EX`$1� ��$4H4/KYU,/ Z3$%

93
h1!f�) &j4j^ &@=3,4z K$DT$U <.��$JA(� �!+ t

(&�.��$J K$DT$U L24M c5$+EXPNO`$1� ��$4H4/KYU,/ Z3$%

94Q$5 L=3 <.��$JOILEXP
 �� :Ob% �.YD

P��
KYU,/ Z3$%

95:1$/,A ]$9^ c'$5CAPIT�T� 0(4H4/KYU,/ Z3$%
`!$�a;+!

96�$N@3. ��(/ Q�(�  
FINRT!J���4j_� <$8A$_/

  us� :% �(%,/ K$D,4l@/ &/$2�c5$+ P. ��$=@A. $% L'�� &'$/�!+ :8A$_/ &fM.� L24M :% �A$"/ K$D.!3.
  &I"f/ :I% :;(� $% F4"�2D � &j48}� <.�$N@3. :1,N3 w$A.,% BK�$N@3. Q�(� :8A$_/ K.,%:I=M� �1.,Is K�.�K$ID

&/ :@R,7 ,N3 �� ,1P <�(J :% &'(/,R BQ�(� ,4l@/:�(+

21 3437041900115520 !! ""# ttt inf/inf//inf


