
,,

᪈ 㾱

≹䈝⹄ウѝሩ䮯⸝㻛ᆇਕⲴҹ䇪⭡ᶕᐢѵˈᵜ⹄ウӾ䐘䈝䀰ਈփⲴ䀂ᓖࠪਁˈ

สҾĀѝ᮷ॱӯᆇḷ⌘䈝ᯉᓃā̍ ሩ≹䈝Ā㻛āᆇᶴᔿ 13�˄ণ㍗䲿Ā㻛āᆇਾ

Ⲵ䇽ᙗᡀ࠶ˈа㡜Ѫᯭһ˅Ⲵ䳀⧠䘋㹼Ҷཊഐ㍐᷀࠶ˈᙫ㔃ࠪҶᖡ૽ 13�䳀
⧠Ⲵ䟽㾱ഐ㍐ԕ৺н਼≹䈝ਈփ䰤 13�䳀⧠ⲴᐞᔲǄ

ᵜ⹄ウӾй䈝䀰ਈփ˄བྷ䱶≹䈝ǃਠ⒮≹䈝઼ᯠ࣐එ≹䈝˅Ⲵ䈝ᯉѝᣭਆ

ᒦ⨶ᗇࡠ ����њⴞḷਕˈ䘋㹼Ӫᐕḷ⌘˖ഐਈ䟿Ѫ 13�Ⲵ䳀⧠˗㠚ਈ䟿ޡ ��
њˈवᤜ �њ䈝䀰ཆ䜘ਈ䟿˄≹䈝ਈփ˅̍ ԕ৺оਕ⌅઼䈝ѹޣⲴ ��њ䈝䀰

䜘ਈ䟿ǄԕĀ㻛āᆇᶴᔿⲴṨᗳࣘ䇽Ѫ䲿ᵪ᭸ᓄˈᡁԜᔪ・Ҷਸ᭸ᓄ䙫䗁ᯟ㪲

എᖂ⁑රˈㆋ䘹ࠪሩ 13�䳀⧠ᴹᱮ㪇ᖡ૽Ⲵഐ㍐ᒦ㿲ሏоਈփ䰤ᴹᱮ㪇Ӕӂ᭸

ᓄⲴਈ䟿˗ަ⅑ˈᡁԜสҾй≹䈝ਈփ㠚Ⲵ䈝ᯉˈ࡛࠶ᔪ・䲿ᵪ઼᷇ߣㆆ

ṁ⁑රˈᗇࡠਈփᖡ૽ 13�䳀⧠Ⲵᱮ㪇ഐ㍐৺ަ䟽㾱ᙗᧂᒿǄ

⁑ර㔃᷌ᱮ⽪ Ā̍㻛āᆇᶴᔿ 13�Ⲵࠪ⧠઼⎸䳀ާᴹ㠚н਼Ⲵިර⭘⌅Ǆ

ᖃ䉃䈝Ѫн৺⢙ǃ13�ᰐ⭏ˈ㻛ࣘһԦ᧿䘠Ⲵᱟ 13�൘㻛ࣘ⭘лӗ⭏⢙⨶ᡆ

⭏⨶Ⲵਈॆᰦˈ13ੁٮ�Ҿࠪ⧠˗ᖃ 13�ѪнᇊⲴާփᡆᣭ䊑䇽 Ā̍㻛āᆇᶴ

ᔿࠪ⧠൘ᇊ䈝ս㖞ᡆӾਕѝˈ㻛ࣘਕѪᇊਕᰦ Ҿ⎸䳀Ǆԕк⢩ᖱਟੁٮ�1̍3

ԕӾ䈝䀰㓿⍾ᙗࡉǃቮ䟽ࡉǃĀ㻛�9�1āⲴ䇽≷ॆԕ৺㻛ࣘਕ㠚䓛⢩⛩ሩ

13�䳀⧠Ⲵ㾱≲䘉ഋњᯩ䶒ᗇࡠ䀓䟺Ǆᯠ࣐එ≹䈝ǃབྷ䱶≹䈝઼ਠ⒮≹䈝ѝĀ㻛ā

ᆇᶴᔿ 13�䳀⧠Ⲵޡᰦᐞᔲˈ৽᱐ࠪ䈝䀰䜘㓖ᶏ൘ਈփ䰤ާᴹᐞᔲᙗԕ৺н

਼Ⲵ᮷ॆ⽮Պ㛼Ჟሩ䈝䀰֯⭘ӗ⭏ᖡ૽ǄสҾᯠ࣐එ≹䈝Ⲵ⅗ॆǃਠ⒮≹䈝ѝ؍

⮉ⲴަԆ㻛ࣘḷ䇠˄ྲĀ䚝ā઼Ā㧧ā˅ ԕ৺བྷ䱶≹䈝ਓ䈝ॆⲴ⤜・ᙗਁኅˈᡁ

ԜਟԕӾ䐘䈝䀰ਈփⲴޡᰦᐞᔲѝ䘋а↕ᙫ㔃ᒦ亴⍻≹䈝শᰦਈॆⲴ⢩ᖱǄ

ᵜ⹄ウⲴࡋᯠ⛩൘Ҿ 俆̟ݸ 㔃̍ਸབྷර䈝ᯉᓃˈ࡙ ⭘ཊഐ㍐ᯩ⌅ ᡁ̍ԜሩĀ㻛ā

ᆇᶴᔿ 13�Ⲵ䳀⧠ᴹҶᴤ㓶仇㋂ᓖⲴ᧿߉˗ަ⅑ˈᵜ⹄ウ䐘ਈփ䀂ᓖⲴ㶽ޕҏ

ᱟާᴹᔰࡋᙗⲴ˗D ਾ 㔃̍ਸᾲ⦷䈝⌅Ṷ઼ᷦ䇔⸕⽮Պ䈝䀰ᆖ⨶䇪 ᡁ̍ԜሩĀ㻛ā

ᆇᶴᔿ 13�䳀⧠ᡰሩᓄⲴިර⢩ᖱԕ৺ਈփᐞᔲ䘋㹼Ҷ઼᷀࠶ᖂഐˈᕕ㺕Ҷࡽ

Ӫ⹄ウⲴн䏣Ǆ

䭞䇽ޣ Ā̟㻛āᆇᶴᔿ 13�䳀⧠˗≹䈝ਈփ˗ᾲ⦷䈝⌅˗ཊഐ㍐᷀࠶



,,,

$EVWUDFW

7KHUH KDV EHHQ D ORQJ GHEDWH DERXW WKH ORQJ YV� WKH VKRUW %(, SDVVLYH VHQWHQFHV LQ
&KLQHVH� 7KLV VWXG\ LV D PXOWLIDFWRULDO DQDO\VLV RI 13� �WKH DJHQW� W\SLFDOO\�
RFFXUUHQFH LQ &KLQHVH %(, FRQVWUXFWLRQ IURP D FURVV�YDULHW\ SHUVSHFWLYH� :H UHWULHYHG
RQH�PRQWK GDWD RI PDLQODQG &KLQHVH� 7DLZDQ &KLQHVH DQG 6LQJDSRUH &KLQHVH
UHVSHFWLYHO\ IURP WKH ³7DJJHG &KLQHVH *LJDZRUG &RUSXV´ DQG DOO WKUHH VKDUHV QHDUO\
WKH VDPH ZRUGV LQ WKH VDPH SHULRG RI WLPH� :H JRW SDVVLYH VHQWHQFHV PDUNHG E\ %(,
DXWRPDWLFDOO\ XVLQJ $QW&RQF DQG IXUWKHU FKHFNHG WKHP PDQXDOO\ XQGHU WKH SULQFLSOH
RI LQWHUFKDQJHDELOLW\� $IWHU WKDW� ZH UDQGRPO\ VHOHFWHG ���� REVHUYDWLRQV ���� RI
YDOLG REVHUYDWLRQV IURP WKHVH WKUHH YDULHWLHV� WR DQQRWDWH� 2XU GHSHQGHQW YDULDEOH LV
WKH RFFXUUHQFH RI 13�� ZKLOH WKH LQGHSHQGHQW YDULDEOHV LQFOXGH �� ODQJXDJH�LQWHUQDO
IDFWRUV DQG D ODQJXDJH�H[WHUQDO IDFWRU �OHFWDO YDULDWLRQ�� 7DNLQJ YHUEV LQ %(,

FRQVWUXFWLRQV DV WKH UDQGRP HIIHFW� ZH EXLOW D PL[HG�HIIHFW ELQDU\ ORJLVWLF UHJUHVVLRQ
WR REWDLQ VLJQLILFDQW IDFWRUV DQG LQWHUDFWLRQDO HIIHFWV EHWZHHQ OHFWDO YDULDWLRQ DQG DQ\
ODQJXDJH�LQWHUQDO IDFWRUV� $W ODVW� ZH EXLOW UDQGRP IRUHVWV DQG FRQGLWLRQDO LQIHUHQFH
WUHHV IRU WKUHH YDULHWLHV UHVSHFWLYHO\ WR REWDLQ WKHLU RZQ VLJQLILFDQW IDFWRUV DV ZHOO DV
WKHLU LPSRUWDQFH UDQNLQJV RI DOO SUHGLFWRUV�

7KH UHVXOWV VKRZ WKDW %(, FRQVWUXFWLRQV ZLWK RU ZLWKRXW 13� KDYH WRWDOO\
GLIIHUHQW SURWRW\SLFDO XVDJHV� )RU %(, FRQVWUXFWLRQ ZLWK 13�� WKH SUHGLFDWH WHQGV WR EH
LQWUDQVLWLYH� DQG 13� DUH PRUH OLNHO\ WR EH LQDQLPDWH ZLWK WKH SDVVLYH HYHQW
GHVFULELQJ D SK\VLFDO FKDQJH RI 13�� :KHUHDV� IRU %(, FRQVWUXFWLRQ ZLWKRXW 13��
ZLWK DQ LQGHILQLWH FRQFUHWH RU QRQ�FRQFUHWH 13�� LW LV PRUH OLNHO\ WR DSSHDU LQ FODXVHV
RU LQ QHJDWLYH VHQWHQFHV� $OO WKRVH SURWRW\SLFDO XVDJHV DUH DEOH WR EH H[SODLQHG E\ WKH
SULQFLSOH RI ODQJXDJH HFRQRP\� WKH SULQFLSOH RI HQG�ZHLJKW� WKH OH[LFDOL]DWLRQ RI ³%(,
� 9 � 1´ FRQVWUXFWLRQ DV ZHOO DV WKH XQLYHUVDOO\ LQWHUQDO GHPDQGV RI WKH SDVVLYH
VHQWHQFH LWVHOI� $PRQJ WKRVH WKUHH OHFWDO YDULHWLHV� %(, FRQVWUXFWLRQV ZLWK RU ZLWKRXW
13� KDYHQ¶W VKRZQ VLJQLILFDQW GLIIHUHQFH� EXW WKH\ DOO SUHIHU WR FKRRVH %(,

FRQVWUXFWLRQ ZLWKRXW 13�� +RZHYHU� DFFRUGLQJ WR WKH VLJQLILFDQW LQWHUDFWLRQV EHWZHHQ
OHFWDO YDULHWLHV DQG WKH VHPDQWLF FDWHJRULHV DV ZHOO DV WKH WRSLFV RI SDVVLYHV� DQG WKH
GLIIHUHQW VLJQLILFDQW IDFWRUV VHOHFWHG LQ WKUHH YDULHWLHV� ZH FRQFOXGHG WKDW WKH
ODQJXDJH�LQWHUQDO FRQVWUDLQW LV RI GLYHUVLW\ DFURVV ODQJXDJH YDULHWLHV� DQG WKH FXOWXUDO
DQG VRFLDO EDFNJURXQG SOD\V DQ LPSRUWDQW UROH RQ WKH ODQJXDJH XVH� )XUWKHUPRUH� WKH
V\QFKURQLF OHFWDO YDULDWLRQ ZDV H[SODLQHG E\ WKH (XURSHDQL]HG 6LQJDSRUH &KLQHVH� WKH
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FRQVHUYDWLRQ RI RWKHU SDVVLYH PDUNHUV �H�J�� =$2 DQG +82� LQ 7DLZDQ &KLQHVH DQG
WKH LQGHSHQGHQW GHYHORSPHQW RI PDLQODQG &KLQHVH WRZDUGV FROORTXLDOL]DWLRQ�
7KHUHIRUH� IURP WKH V\QFKURQLF OHFWDO YDULDWLRQV� ZH DUH DEOH WR FRQFOXGH DQG SUHGLFW
WKH GLDFKURQLF FKDQJH DQG GHYHORSPHQW RI &KLQHVH�

7KHUH DUH WKUHH PDLQ LQQRYDWLRQV RI RXU UHVHDUFK� )LUVWO\� DV D FRUSXV�EDVHG
PXOWLIDFWRULDO DQDO\VLV� WKLV UHVHDUFK REWDLQV D ILQH�JUDLQHG GHVFULSWLRQ RI WKH 13�
RFFXUUHQFH RI &KLQHVH %(, SDVVLYH FRQVWUXFWLRQ� 6HFRQGO\� WKH FRPELQDWLRQ RI
FURVV�YDULHW\ SHUVSHFWLYH DOVR PDGH RXU UHVHDUFK EHLQJ JURXQGEUHDNLQJ� 7KLUGO\�
ZRUNLQJ ZLWKLQ WKH IUDPHZRUN LI 3UREDELOLVWLF *UDPPDU DQG &RJQLWLYH
6RFLROLQJXLVWLFV� ZH DUH DEOH WR IXUWKHU DQDO\]H DQG H[SODLQ WKH SURWRW\SLFDO XVDJHV RI
&KLQHVH %(, SDVVLYH FRQVWUXFWLRQ ZLWK RU ZLWKRXW 13� DQG LWV OHFWDO YDULDQW
GLIIHUHQFHV� ZKLFK ILOOV WKH JDS RI SUHYLRXV UHVHDUFK�

.H\ZRUGV� 13� RFFXUUHQFH LQ &KLQHVH %(, FRQVWUXFWLRQ� OHFWDO YDULDWLRQ�
3UREDELOLVWLF *UDPPDU� PXOWLIDFWRULDO DQDO\VLV


