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Devwudfw

Zh vwxg| zkhwkhu d olqhdu lqfrph vkdulqj uxoh +srrolqj v|vwhp, fdq
dfklhyh Sduhwr h!flhqf| lq d sureohp ri mrlqw h{sorlwdwlrq ri �vkhu| uh0
vrxufhv1 Zkhq djhqwv duh vho�vk/ wkh krprjhqhlw| ri lqglylgxdo rxwsxwv
lq htxloleulxp lv d qhfhvvdu| frqglwlrq iru wkh h!flhqw srrolqj v|vwhp1
Zkhq djhqwv h{klelw d suhihuhqfh iru vwdwxv +l1h1 iru ehlqj dprqj wkh zhoo0
shuiruplqj phpehuv ri wkh jurxs,/ wkh srrolqj v|vwhp fdq eh h!flhqw hyhq
zlwkrxw wklv frqglwlrq1 Wklv lv ehfdxvh/ rq wkh rqh kdqg/ uhodwlyh vwdwxv
frqvlghudwlrqv hqodujh wkh wrohudeoh udqjh ri khwhurjhqhlw| dqg/ rq wkh rwkhu
kdqg/ lw jhqhudwhv dq lqfhqwlyh vwuxfwxuh wkdw pd| krprjhqlvh lqglylgxdo
rxwsxw shuirupdqfhv1

�Iru xvhixo frpphqwv dqg vxjjhvwlrqv/ zh zrxog olnh wr vshfldoo| wkdqn Qdrnl \rvklkdud
+Klwrwvxedvkl Xqlyhuvlw|,/ Orxlv Jhyhuv/ Iudqêrlv Pdqltxhw dqg Duplq Vfkzlhqedfkhu +Xql0
yhuvlw| ri Qdpxu,1 Zh kdyh juhdwo| ehqh�whg iurp wkh glvfxvvlrqv gxulqj wkh Vxpphu Vfkrro
rq D{lrpdwlf Wkhru| ri Uhvrxufh Doorfdwlrq khog dw Xqlyhuvlw| ri Qdpxu/ Mxo| 4<<<1 Zh duh
sduwlfxoduo| juhdwhixo wr Mhdq0Sklolssh Sodwwhdx dqg Mhdq0Pdulh Edodqg +Xqlyhuvlw| ri Qdpxu,
iru wkhlu frqwlqxrxv hqfrxudjhphqw dqg dgylfhv wr xqghuwdnh wklv vwxg|1 Wklv zrun zrxog qrw
kdyh ehhq srvvleoh zlwkrxw sdwlhqfh dqg frooderudwlrq ri vklurhel �vkhuphq dqg wkhlu idplo|
phpehuv lq Wr|dpd suhihfwxuh/ Mdsdq1 Orjlvwlfdo vxssruw ri Ilvkhulhv Frrshudwlyh Dvvrfld0
wlrqv ri Vklqplqdwr dqg Lzdvh gxulqj �hog zrun/ dqg �qdqfldo vxssruw surylghg e| FUHG dqg
Lqvwlwxwh ri Dgydqfhg Vwxglhv/ Xqlwhg Qdwlrqv Xqlyhuvlw| duh dfnqrzohgjhg1

|Jurxs gh Uhfkhufkh hq Hfrqrplh gx Elhq0Hwuh +JUHEH,/ Xqlyhuvlw| ri Qdpxu/ Ehojlxp1
}Fhqwuh gh Uhfkhufkh hq Hfrqrplh gx Ghyhorsshphqw +FUHG,/ Xqlyhuvlw| ri Qdpxu/ Eho0

jlxp1



41 Lqwurgxfwlrq

Wklv vwxg| lv lqvsluhg e| rxu hpslulfdo revhuydwlrqv ri wkuhh jurxsv ri Mdsdqhvh
�vkhuphq zkr vkduh lqfrph +vhh Sodwwhdx dqg Vhnl iruwkfrplqj/ iru pruh ghwdlov,1
Wkh| sudfwlfh lqfrph vkdulqj qrw sulpdulo| iru wkh sxusrvh ri lqvxudqfh/ exw lq
rughu wr pdnh ydulrxv sur�wdeoh froohfwlyh duudqjhphqwv vhoi0hqiruflqj1 Vxfk fro0
ohfwlyh duudqjhphqwv lqfoxgh frrshudwlrq lq vhdufklqj iru surplvlqj �vklqj vsrwv/
hqjdjlqj lq froohfwlyh uhvhdufk dqg ghyhorsphqw ri �vklqj whfkqltxhv/ uhjxodwlqj
�vklqj h�ruw dqg vkdulqj h{shuwlvh1 Vlqfh lqglylgxdo h�ruw frqwulexwlrqv wr hdfk
frpsrqhqw ri froohfwlyh dfwlrq duh qrw vhsdudwho| yhul�deoh/ d frpsohwh frqwudfw ri
froohfwlyh dfwlrq fdqqrw eh zulwwhq dqg wkxv dq| lqglylgxdo surplvh wr frrshudwh
fdqqrw eh hqirufhg1 Dq lqfrpsohwh frqwudfw/ vxfk dv d srrolqj v|vwhp/ hphujhv
dv rqh ri wkh srvvleoh zd|v wr ryhufrph wkhvh sureohpv1

Rqh ri wkh wkuhh vdpsoh jurxsv kdv ehhq vxvwdlqlqj ixoo0srrolqj vlqfh wkh
ehjlqqlqj ri wkh 4<93*v dqg fdq h{wudfw vhyhudo dgydqwdjhv ri froohfwlyh dfwlrqv1
Dqrwkhu jurxs grhv qrw srro lqfrph dqg lwv phpehuv gr qrw hqmr| wkh shfxoldu
ehqh�w ri froohfwlyh dfwlrqv1 Wkh wklug jurxs kdg vwduwhg ixoo0srrolqj exw uhgxfhg
wkh h{whqw ri srrolqj diwhu d 43 |hdu wuldo1 Wkhvh gl�huhqfhv ehwzhhq wkh wkuhh
jurxsv jlyh ulvh wr vhyhudo lqwhuhvwlqj txhvwlrqv derxw wkh h�hfwlyhqhvv ri froohfwlyh
duudqjhphqwv dqg wkhlu ghwhuplqdqwv1 Iru rqh wklqj/ grhv wkh srrolqj v|vwhp
frqwulexwh wr lpsurylqj surgxfwlrq h!flhqf|/ dqg li vr/ krzB Rq wkh rwkhu kdqg/
zk| grhv rqo| rqh jurxs vxffhhg wr srro lqfrph wr d odujh h{whqwB Wkhvh duh wkh
pdlq txhvwlrqv zh wu| wr dqvzhu lq wklv vwxg|1

Zh �uvw h{dplqh wkh h{lvwhqfh ri d �uvw0ehvw srrolqj uxoh lq d vlpsoh prgho
zlwk wzr �vkhuphq zkr kduyhvw wkh vdph w|sh ri �vk lq d frpprqo| rzqhg �vk0
lqj jurxqg1 Zh wkhq vwxg| wkh h�hfw ri uhodwlyh vwdwxv frqvlghudwlrqv rq wkh
srrolqj v|vwhp zkhq phpehuv duh khwhurjhqhrxv= krz gr vxfk vrfldo frqvlghud0
wlrqv lq xhqfh lqglylgxdo ehkdylrxu dqg krz gr wkh| d�hfw wkh vxvwdlqdelolw| ri
wkh �uvw0ehvw srrolqj v|vwhp1 D prwlydwlqj idfwru ri wklv lqtxlu| lv wkh iuhtxhqw
uhihuhqfhv pdgh e| �vkhuphq wr wkh lpsruwdqfh ri vhoi0hvwhhp dqg qrup ri vrfldo
vwdwxv dulvlqj iurp uhodwlyh shuirupdqfh frpsdulvrqv1 Ilvkhuphq riwhq h{sodlqhg
wkh vxffhvv +ru idloxuh, ri srrolqj e| wkh h{lvwhqfh +ru odfn, ri dvsludwlrqv wr vhhn
vhoi0hvwhhp dqg e| wkh dwwlwxgh wr wu| rqh*v ehvw wr lpsuryh wkh uhodwlyh vwdqglqjv
lq wkh jurxs1 Pruhryhu/ zkhq wkh| zhuh dvnhg derxw wkh h{shfwhg hprwlrqdo
uhdfwlrqv ri �vkhuphq ehorqjlqj wr srrolqj v|vwhp wrzdugv uhodwlyho| kljkhu dqg
wkh orzhu shuiruplqj phpehuv/ dv zh zloo uhsruw odwhu lq Vhfwlrq 5/ lw ehfdph
dssduhqw wkdw wkh srrolqj v|vwhp jhqhudwhv d sduwlfxodu ehkdylrxudo qrup df0
fruglqj wr zklfk phpehuv ehfrph nhhq wr frpsduh hdfk rwkhu*v shuirupdqfh dqg
wr shuirup ehwwhu wkdq wkh rwkhuv1 Wkh rudo whvwlprqlhv ri �vkhuphq dqg wkhlu
idplo| phpehuv/ dqg gluhfw revhuydwlrqv ri wkhlu ehkdylrxu uhyhdohg wkdw uhodwlyh
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vwdwxv frqvlghudwlrqv hqjhqghuhg e| wkh srrolqj duudqjhphqw dfwxdoo| flufxpyhqw
lqfhqwlyh sureohpv41

Wkh srrolqj v|vwhpv revhuyhg lq rxu vdpsoh jurxsv duh uhplqlvfhqw ri d pl{hg
sur�w vkdulqj uxoh vwxglhg e| Vhq +4<99,1 Zkloh Vhq +4<99, dvvxphv lghqwlfdo suhi0
huhqfhv dprqj djhqwv dqg h{dplqhv wkh h�hfw ri h{whuqdoo| jlyhq ohyhov ri �vrfldo
frqvflrxvqhvv� rq wkh Sduhwr h!flhqw lqfrph glvwulexwlrq/ zh gr qrw dvvxph kr0
prjhqhrxv djhqwv exw sxw iruzdug d qhfhvvdu| frqglwlrq iru wkh h{lvwhqfh ri wkh
�uvw0ehvw srrolqj v|vwhp dqg vwxg| wkh h�hfw ri uhodwlyh vwdwxv frqvlghudwlrqv1 Zh
�qg wkdw li wkhuh h{lvwv d srrolqj v|vwhp zkrvh Qdvk htxloleulxp ohyhov ri h�ruw
doorfdwlrqv duh Sduhwr h!flhqw/ wkhq lqglylgxdo rxwsxw shuirupdqfhv lq wkh htxl0
oleulxp pxvw eh lghqwlfdo1 Zh vkrz ixuwkhu wkdw/ surylghg phpehuv vkduh vrph
dssursuldwh nlqg ri uhodwlyh vwdwxv frqvlghudwlrqv/ wkh srrolqj v|vwhp ehfrphv yl0
deoh hyhq zkhq lqglylgxdo shuirupdqfhv duh khwhurjhqhrxv1 Zh dovr ghprqvwudwh
wkdw wkhuh lv d pxwxdoo|0hqkdqflqj uhodwlrqvkls ehwzhhq wkh krprjhqhlw| ri lq0
glylgxdo shuirupdqfhv dqg wkh vxvwdlqdelolw| ri wkh srrolqj v|vwhp1 Suhihuhqfhv
iru vwdwxv zloo lqgxfh d wzr0vlghg lqfhqwlyh h�hfw= ohvv vnloohg phpehuv whqg wr
zrun pruh gloljhqwo|/ zkloh pruh ehwwhu vnloohg rqhv surgxfh prghvwo|1 Dv d frq0
vhtxhqfh/ wkh khwhurjhqhlw| ri shuirupdqfhv lv olnho| wr eh qduurzhg grzq/ zklfk
hqkdqfhv wkh srvvlelolw| wr vxvwdlq srrolqj v|vwhp/ dqg wkxv wr dyrlg �frppxqlw|
idloxuh�1

Wkh wzr0vlghg lqfhqwlyh h�hfwv lqgxfhg e| wkh uhodwlyh vwdwxv frqvlghudwlrqv
glvfxvvhg lq wklv vwxg| duh forvho| uhodwhg wr shhu prqlwrulqj dv revhuyhg dprqj
eruurzhuv ri lqirupdo fuhglw/ zrunhuv dw vkrs0 rruv/ dqg phpehuv ri surgxfhuv*
frrshudwlyhv1 Lq wkh vdph zd| wkdw shhu prqlwrulqj khosv frqwuro prudo kd}dug
sureohpv dulvlqj iurp lqirupdwlrqdo dv|pphwu| ehwzhhq prqh| ohqghuv dqg eru0
urzhuv/ ru ehwzhhq pdqdjhuv dqg zrunhuv +Duqrww dqg Vwljolw} 4<<4> Ndqgho dqg
Od}hdu 4<<5,/ vrfldo vwdwxv frqvlghudwlrqv flufxpyhqw lqfhqwlyh sureohpv lq whdp
surgxfwlrq1 Zkloh wkh h{lvwlqj olwhudwxuh rq shhu prqlwrulqj kdv irfxvhg rq krz
shhu suhvvxuh rshudwhv lq sduwqhuvklsv dqg sur�w vkdulqj vfkhphv/ zh zdqw wr
dqdo|vh wkh h�hfw ri qrupv ri uhodwlyh vwdwxv rq wkh h!flhqf| ri sur�w0vkdulqj
dqg wr h{dplqh krz srrolqj jlyhv ulvh wr wkh dssursuldwh nlqg ri uhodwlyh vwdwxv
frqvlghudwlrqv1

Wkh lpsolfdwlrqv iurp rxu wkhruhwlfdo dqdo|vlv duh vxevhtxhqwo| whvwhg djdlqvw

4Wkhuh duh d jurzlqj qxpehu ri hpslulfdo dqg wkhruhwlfdo vwxglhv wkdw dvvhuw wkh lpsruwdqfh
ri uhodwlyh vwdwxv frqvlghudwlrqv lq hfrqrplf dqdo|vlv ri lqvwlwxwlrqv1 Wr qdph d ihz/ Iudqn +4<;8,
lqyhvwljdwhv krz frpshwlwlrq iru kljkhu udqnv lq xhqfh wkh zdjh vwuxfwxuh dprqj zrunhuv1 Mrqhv
+4<;7, dqg Ehuqkhlp +4<<7, h{dplqh frqiruplw| dv d frqvhtxhqfh ri vrph djhqwv* frqvlghudwlrq
ri rwkhuv* ehkdylrxu ru shufhswlrq1 Drnl +4<;;, frpsduhv wkh uhodwlrqvkls ehwzhhq lqvwlwxwlrqdo
ghvljq dqg zrunhuv* ehkdylrxu lq Mdsdqhvh dqg Dphulfdq �upv1 Iru dq ryhuylhz ri uhfhqw
dgydqfhphqw lq hfrqrplf vwxglhv rq vrfldo vwdwxv/ vhh vshfldo lvvxhv ri Hxurshdq Hfrqrplf
Uhylhz/ Yro1 75 +4<<;, dqg Mrxuqdo ri Sxeolf Hfrqrplfv/ Yro1 :3 +4<<;,1
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hpslulfdo gdwd1 Iluvw/ phdqv0whvwlqj rq fdwfkhv vxssruwv wkh krprjhqhlw| ri rxw0
sxw shuirupdqfhv lq jurxsv zkhuh wkh srrolqj v|vwhp lv vxvwdlqhg1 Vhfrqgo|/
zh revhuyh wkdw wklv krprjhqhlw| ri shuirupdqfhv fdqqrw eh dwwulexwhg wr vrph
krprjhqhlw| ri fdsdelolw|1 Lqglylgxdo phdq fdwfk shuirupdqfhv duh udwkhu krpr0
jhqhrxv lq wkh jurxsv zlwk srrolqj duudqjhphqwv/ zkloh wkh rwkhu jurxs zlwkrxw
srrolqj h{klelwv pruh khwhurjhqhrxv fdwfkhv1 Krzhyhu/ dq dssur{lpdwhg phd0
vxuh ri fdsdelolwlhv ri wkh �vklqj xqlwv vkrzv wkdw wkh| duh pruh glvshuvhg lq wkh
jurxsv zlwk srrolqj wkdq lq wkh rqh zlwkrxw srrolqj duudqjhphqw1 Khqfh/ rxu
hpslulfdo revhuydwlrqv vhhp wr vxssruw wkdw/ jlyhq uhodwlyh vwdwxv frqvlghudwlrq/
wkh wzr0vlghg lqfhqwlyh h�hfwv lqgxfhg e| wkh srrolqj v|vwhp dfwxdoo| frqwulexwh
wr krprjhqlvlqj lqglylgxdo shuirupdqfhv1

Wkh sdshu lv rujdqlvhg dv iroorzv1 Lq vhfwlrq 5/ zh ghvfuleh wkh froohfwlyh
lqvwlwxwlrqdo duudqjhphqwv ri wkh wkuhh vdpsoh jurxsv rq zklfk rxu dqdo|wlfdo
iudphzrun lv edvhg1 Wudqvfulswlrq ri �vkhuphq*v vwdwhphqwv duh suhvhqwhg lq ru0
ghu wr prwlydwh rxu glvfxvvlrqv rq uhodwlyh vwdwxv frqvlghudwlrqv1 Lq vhfwlrq 6/ zh
suhvhqw d edvholqh prgho ri �vklqj lq wkh frpprqo|0rzqhg �vklqj jurxqg= wkh
lqh!flhqf| ri qrq0uhjxodwhg h{sorlwdwlrq ri wkh frpprqv lv ghulyhg dv h{shfwhg1
Lq vhfwlrq 7/ zh vkrz d qhfhvvdu| frqglwlrq iru wkh h!flhqw srrolqj v|vwhp= lqgl0
ylgxdo shuirupdqfhv lq htxloleulxp pxvw eh krprjhqhrxv1 Zh wkhq h{dplqh wkh
frqglwlrqv xqghu zklfk wkh srrolqj v|vwhp uhdolvhv d Sduhwr h!flhqw doorfdwlrq1 D
glvfxvvlrq derxw uhodwlyh vwdwxv frqvlghudwlrqv lv frqgxfwhg lq Vhfwlrq 81 Hpslul0
fdo yhul�fdwlrqv ri wkh wkhruhwlfdo sursrvlwlrqv duh surylghg lq Vhfwlrq 9 iroorzhg
e| vrph frqfoxglqj uhpdunv1

51 Hpslulfdo revhuydwlrqv

5141 Lqvwlwxwlrqdo fkdudfwhulvwlfv ri wkh vdpsoh jurxsv

Zh kdyh vwxglhg wkuhh jurxsv ri �vkhuphq wkdw rshudwh lq wkh frdvwdo duhd dorqj
wkh Wr|dpd Ed| ri Wr|dpd suhihfwxuh/ Mdsdq/ gxulqj wkh �vklqj vhdvrq ehwzhhq
Dsulo dqg Dxjxvw 4<<:1 Wkh �vkhuphq ri wkh wkuhh vdpsoh jurxsv kduyhvw wkh vdph
vshflhv/ wkh vklurhel +Mdsdqhvh jodvv vkulps,1 Wzr ri rxu vdpsoh jurxsv/ uhihuuhg
wr dv Jurxsv D dqg E lq wklv vwxg|/ rshudwh lq wkh duhd fdoohg Vklqplqdwr1 Wkh|
xvh wkh vdph kduerxu idflolwlhv dqg ehorqj wr wkh vdph orfdo �vkhu| frrshudwlyh1
Lq wkh Vklqplqdwr duhd/ Jurxs D xvhg wr eh wkh rqo| vklurhel �vklqj jurxs
vhyhudo fhqwxulhv djr1 Vlqfh 4<<5/ Jurxs E kdv dovr ehhq judqwhg wkh uljkw wr �vk
vklurhel lq Vklqplqdwr diwhu vl{ orqj |hduv ri qhjrwldwlrq zlwk Jurxs D xqghu wkh
dxvslfhv ri wkh orfdo �vkhu| frrshudwlyh dvvrfldwlrq1 Wkh zd| wkh wzr jurxsv vkduh
vklurhel �vklqj uljkwv frpelqhv d urwdwlrq vfkhph zlwk lqghshqghqw rshudwlrqv
e| gd|1 Ehwzhhq Dsulo dqg Pd|/ dqg djdlq ehwzhhq Vhswhpehu dqg Rfwrehu/ rqo|
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Functional attributes  Group A  Group B  Group C
 Pooling    

• Income pooling  Full pooling  No pooling
 (except two units)

 Partial pooling

• Input cost pooling  Full pooling  No pooling  Partial pooling
 Work coordination    

• Synchronization of fishing
hours and

  number of hauls

 
 Yes

 
 Yes

 
 Yes

• Collective net repair  Yes  Limited  Limited
• Exchange of current

information
 

 Systematic
 

 Minimal
 

 Minimal
 Regulation    

• Control of access to fishing
space

  Well-developed  Imperfect  Imperfect

• Control of fishing effort  Effective control
during exclusive

fishing period
(April-May, Sept.-

Oct.)

 No control  No control

 Sharing of knowledge and
expertise

 Actively
 encouraged

 
 Minimal

 
 Minimal

Wdeoh 514= Ixqfwlrqdo fkdudfwhulvwlfv ri wkh wkuhh vdpsoh jurxsv

Jurxs D rshudwhv1 Rq wkh rwkhu kdqg/ ehwzhhq Mxqh dqg Vhswhpehu/ Jurxsv
D dqg E rshudwh dowhuqdwho| rq d gdlo| edvlv1 Wkh wklug jurxs/ ghqrwhg Jurxs
F/ rshudwhv lq dqrwkhu duhd lq Wr|dpd Ed|/ nqrzq dv Lzdvh1 Lq Lzdvh/ Jurxs
F lv wkh rqo| vklurhel �vklqj jurxs ehorqjlqj wr wkh Lzdvh Ilvkhu| Frrshudwlyh
Dvvrfldwlrq1 Wkurxjkrxw wkh vhdvrqv ehwzhhq Dsulo dqg Rfwrehu/ wkh| kdyh wkh
uljkw wr rshudwh gdlo|1

Wdeoh 514 vxppdulvhv wkh ixqfwlrqdo fkdudfwhulvwlfv ri wkh wkuhh jurxsv1 Wkh
�uvw wklqj wr qrwh lq wklv wdeoh lv wkdw Jurxs D/ frpsrvhg ri vhyhq �vklqj xqlwv/
kdv wkh prvw frpsohwh srrolqj v|vwhp1 Vlqfh wkh ehjlqqlqj ri wkh 4<93*v/ wkh|
kdyh ehhq pdlqwdlqlqj htxdo vkdulqj ri erwk lqfrph dqg rshudwlqj h{shqvhv51
Ilyh �vklqj xqlwv ri Jurxs E kdg dgrswhg d srrolqj duudqjhphqw exw dedqgrqhg
lw diwhu d rqh |hdu wuldo61 Jurxs F kdg vwduwhg ixoo0srrolqj duudqjhphqw dw wkh
vdph wlph dv Jurxs D/ lq wkh ehjlqqlqj ri wkh 4<93v1 Vlqfh wkh hduo| 4<:3v/ Jurxs
F kdv vkliwhg wr sduwldo srrolqj= wkh| htxdoo| vkduhg rqo| d sduw ri wkh lqfrph
rewdlqhg iurp wkh vkulps vrog dw sulfhv deryh wkh orzhvw sulfh vhw e| qhjrwldwlrq
ehwzhhq �vkhuphq dqg wudghuv71 Frqvhtxhqwo|/ wkh sursruwlrq ri lqfrph fxuuhqwo|
vkduhg dprqj Jurxs F phpehuv dprxqwv wr rqo| derxw 43( ri wkh wrwdo jurvv
lqfrph1

Lq dgglwlrq wr lqfrph dqg lqsxw frvw srrolqj/ wkhuh duh wkuhh pdmru dvshfwv ri
wkh froohfwlyh ixqfwlrqlqj ri wkh jurxsv1 Wkh| lqfoxgh ixqfwlrqv ri zrun frrugl0

5Dv iru lqyhvwphqw frvwv/ rqo| h{shqglwxuh uhodwhg wr qhwv duh srrohg1
6Lq Jurxs E/ xqolnh Jurxs D/ erwk lqyhvwphqw dqg rshudwlqj frvwv zhuh lqglylgxdoo| eruqh

e| Jurxs E*v rzqhuv1
7Lq Lzdvh/ vklurhel sulfhv duh gluhfwo| qhjrwldwhg zlwklq d udqjh ri irxu srvvleoh ohyhov dprqj

zklfk wkh plqlpxp sulfh lv suhgrplqdqw1 Vhh Sodwwhdx dqg Vhnl +4<<;/ ss1<043, iru pruh
ghwdlov1
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qdwlrq/ h�ruw uhjxodwlrq dqg vkdulqj ri h{shuwlvh1 Ilqdoo|/ wkh zrun frruglqdwlrq
lqfoxghv frrshudwlyh vhdufklqj ri vwrfn/ frruglqdwlrq ri dffhvv wr �vklqj vsrwv/
froohfwlyh vhdufklqj iru orvw qhwv dqg uhsdlulqj ri qhw gdpdjhv1 Wkhuh duh vxevwdq0
wldo hfrqrplhv ri vfdoh wr eh |lhoghg iurp wkhvh zrun frruglqdwlrqv1 Vhfrqgo|/ wkh
froohfwlyh uhjxodwlrq ri �vklqj h�ruw suhyhqwv lqglylgxdo �vkhuphq iurp xqsuri0
lwdeoh ryhusurgxfwlrq1 Odvwo|/ vkdulqj ri h{shuwlvh hqdeohv wkhp wr wdnh dgydqwdjh
ri froohfwlyh U ) G rq lqqrydwlyh �vklqj whfkqltxhv dv zhoo dv wr lqvxuh djdlqvw
whfkqrorjlfdo fkdqjhv wkdw pdnh h{lvwlqj vnloov dqg h{shuwlvh vxgghqo| revrohwh1

Lw lv zruwk hpskdvlvlqj wkdw wkh srrolqj duudqjhphqw wkdw zh kdyh revhuyhg
grhv qrw sulpdulo| dlp dw surylglqj lqvxudqfh1 Dv d pdwwhu ri idfw/ �vkhuphq
gr qrw frqvlghu wkh srrolqj phfkdqlvp dv dq remhfwlyh lq lwvhoi/ vlqfh lw fdq
dfwxdoo| eh lqvwuxphqwdo wr pdnh froohfwlyh dfwlrq vhoi0hqiruflqj +iru pruh ghwdlohg
glvfxvvlrq rq wklv srlqw/ vhh Sodwwhdx dqg Vhnl iruwkfrplqj,1 Pruh fruuhfwo|/ wkh
srrolqj v|vwhp lv qhfhvvlwdwhg wr flufxpyhqw wkh lqfhqwlyh sureohpv lqkhuhqw lq
wkh rujdqlvdwlrq ri froohfwlyh dfwlrqv1

5151 Lpsruwdqfh ri orfdo vwdwxv frqvlghudwlrqv

Dffruglqj wr vwdqgdug hfrqrplf wkhru|/ wkhuh zloo eh vhulrxv sureohpv ri h�ruw
hpeh}}ohphqw li lqfrph zhuh wr eh vkduhg htxdoo|1 Wklv lv wkh vr fdoohg c �

?
sure0

ohp*= lq d jurxs frpsrvhg ri ? phpehuv/ dq lqglylgxdo lv hqwlwohg wr fodlp rqo| �

?

wk ri wkh pdujlqdo sur�w ri klv h�ruw/ zkloh kh lv uhvsrqvleoh wr fryhu wkh ixoo frvw
ri klv rzq h�ruw1 Frqvhtxhqwo|/ froohfwlyh jrrgv zloo eh xqghu0surgxfhg1 Rxu
hpslulfdo revhuydwlrqv wxuq rxw wr vkrz rwkhuzlvh1 Dv zh zloo vkrz odwhu/ wkh
srrolqj duudqjhphqw/ zkhq lw lv vxvwdlqhg/ jhqhudwhv qr vhulrxv lqfhqwlyh sure0
ohpv1 D sodxvleoh h{sodqdwlrq lv wkdw lw lv dffrpsdqlhg e| d sduwlfxodu vrfldo
qrup lq zklfk phpehuv ehfrph nhhq wr frpsduh hdfk rwkhu*v shuirupdqfh dqg
wr shuirup ehwwhu wkdq wkh rwkhuv1 Dssduhqwo|/ vxfk qrupv ri uhodwlyh vwdwxv frq0
vlghudwlrqv vhhp wr surgxfh lqwhuhvwlqj lqfhqwlyh h�hfwv= wkh ohvv0vnloohg �vkhuphq
duh lqgxfhg wr zrun kdughu zkloh wkh ehwwhu0vnloohg rqhv whqg wr h{huw uhodwlyho|
ohvv h�ruw1

Ilvkhuphq*v vwdwhphqwv pdgh e| phpehuv ri Jurxs D surwud| ylylgo| ri wkh
devhqfh ri vhulrxv lqfhqwlyh sureohpv1 Wkrvh shrsoh hpskdvlvh wluhohvvo| wkhlu kljk
uhjdug ri uhodwlyh shuirupdqfh frpsdulvrq dqg wkhlu prwlydwlrq wr nhhs deuhdvw
ri wkh rwkhuv1 Ehwzhhq wkh olqhv ri wkhlu vwdwhphqwv/ zh ghwhfw dq lpsolflw exw
glvwlqfw frgh ri frqgxfw= ohvv h{shulhqfhg �vkhuphq duh h{shfwhg wr zrun kdughu
+l1h1 pdnh xvh ri wkhlu jlyhq fdsdelolwlhv vfuxsxorxvo| zkloh wu|lqj wr lpsuryh
wkhp,/ zkloh pruh vnloohg �vkhuphq zrun prghvwo| +l1h1 gr qrw pdnh ixoo xvh ri
wkhlu fdsdelolwlhv exw wr vkduh sduw ri wkhp zlwk rwkhuv e| whdfklqj dqg khoslqj
ohvv fdsdeoh rqhv,1 Khuh duh d ihz txrwdwlrqv iurp wkh wudqvfulswv ri lqwhuylhzv

9



lq Jurxs D 8=

0 Wkhuh lv d shhu suhvvxuh wr eh deryh wkh dyhudjh1 Wkh idfw zh vkduh
lqfrph pdnhv ph zrun pruh wkrurxjko| +vhulrxvo| dqg fdxwlrxvo|,1

0 Lw lv rxw ri wkh txhvwlrq wr ehfrph od}| e| vkdulqj lqfrph +zlwk d
sx}}ohg idfldo h{suhvvlrq lq uhvsrqvh wr rxu uhihuhqfh wr cvklunlqj* ehkdu0
lrxu,1

0 Gr L ehfrph od}| ehfdxvh zh srro odqglqjvB Qr zd|$ Ehfdxvh zh srro/
L dozd|v ihho suhvvxuh wr kdyh d jrrg fdwfk dqg wr eh deryh wkh dyhudjh1

0 Wkrxjk zh frrshudwh/ zh vkdoo kdyh d vslulw ri frpshwlwlrq1 Vlqfh hy0
hu|rqh zdqwv wr eh wkh ehvw/ L vkdoo zrun kdughu wr eh frpshwlwlyh1 Srrolqj
fdqqrw eh vxvwdlqhg li rqh kdv d iudph ri plqg wr wdnh wklqjv hdv| zkloh
rwkhuv zrun kdug1

0 Deoh shuvrqv vkdoo ehkdyh prghvwo| dqg vkduh wkhlu delolw| zlwk rwkhuv1

Rq wkh frqwudu|/ wkh phpehuv ri Jurxsv E dqg F suhgrplqdqwo| h{suhvvhg
dqwdjrqlvwlf ihholqjv derxw lqwhu0shuvrqdo frpsdulvrqv dqg uhodwlyh vwdwxv frqvlg0
hudwlrqv1 Iru lqvwdqfh=

0 +Zh ghflghg wr dedqgrq wkh srrolqj v|vwhp ehfdxvh, zlwkrxw srrolqj/
zh frxog qrw lqgxojh rxuvhoyhv clq wkh oxnhzdup zdwhu +d Mdsdqhvh h{suhv0
vlrq uhihuulqj wr dq hdv|0jrlqj dwwlwxghv zlwk odfn ri zloolqjqhvv wr ohduq
dqg h{fho,*1 Srrolqj vsrlov rxu hdjhuqhvv wr vwulyh1

0 Xqghu wkh srrolqj duudqjhphqw/ zh orrvh wkh frpshwlwlyh vslulw1 Dv d
uhvxow/ zh pd| pdnh ohvv h�ruw wr kdyh ehwwhu odqglqjv1

0 L �qg lw xqmxvw wr vxevlglvh wkh rwkhuv +zlwk orzhu fdwfkhv,1
0 Zh duh wrr suhrffxslhg wr frpsduh hdfk rwkhuv* odqglqjv wr wkh h{whqw

wkdw zh �qg lw wrr qhuyh0euhdnlqj1
0 Zh whqg wr frpsduh hdfk rwkhu*v odqglqjv dqg fulwlflvh glvfuhhwo| wkrvh

zlwk frqvlvwhqwo| orzhu odqglqjv1 Wklv lv vlfnhqlqj1
0 Zkhq L kdyh d olwwoh fdwfk/ L zloo ihho vwudlqhg1 Zkhq L gdpdjh p| qhw

uhshdwhgo|/ L zloo djdlq eh fulwlflvhg1 Li p| fuhzv duh qrw jrrg dw phqglqj

8Rqh ri xv frqgxfwhg lqwhuylhzv xvlqj wkh phwkrg ri rudo klvwru|1 Diwhu vrph shulrg ri
lpphuvlrq dqg frq�ghqfh exloglqj lq wkh frppxqlwlhv/ lqwhuylhzv zhuh pdgh lqwhuplwwhqwo|
rq ydulrxv fdvxdo rffdvlrqv/ h1j1 rq wkh odqglqj vlwhv zkloh zdlwlqj iru wkh erdwv* duulydo zlwk
wudghuv dqg wkhlu idplo| phpehuv/ gxulqj qhw phqglqj/ rq wkh erdwv/ dw wkhlu krphv ru orfdo
eduv iuhtxhqwhg e| wkhp1 Uhvsrqghqwv lqfoxghg �vkhuphq/ wkhlu zlyhv dqg idplo| phpehuv1
Lqwhuylhzv zhuh uhfrughg/ wudqvodwhg dqg wudqvfulehg/ zkhqhyhu dssursuldwh1 Wkhvh uhfrughg
rudo vwdwhphqwv wxuq rxw wr eh ydoxdeoh lq rxu dqdo|vlv ehfdxvh wkh| uhyhdo hprwlrqdo frqwhqwv
ri uhvsrqvhv dqg doorz xv wr dqdo|vh fduhixoo| wkhlu vwdwhphqwv e| sd|lqj dwwhqwlrq wr vxewoh
lqglfdwlrqv ri vhqwlphqwv lq yhuedo dqg qrq yhuedo h{suhvvlrqv1 Iru dgydqwdjhv dqg glvdgydqwdjhv
ri rudo klvwru| whfkqltxh/ vhh iru lqvwdqfh/ Volp dqg Wkrpsvrq +4<<6,1

:



qhwv ru vorz lq zrunlqj/ zh zloo khdu edfn0elwlqj yrlfhv1 Zlwkrxw srrolqj/
lw lv d pdwwhu iru p|vhoi wkxv L fdq eh iuhh iurp wklv nlqg ri suhvvxuh1

Dv d pdwwhu ri idfw/ phpehuv ri Jurxs E kdg vx�huhg iurp grxeoh vlghg
iuxvwudwlrqv/ dv rqh ri wkhp h{sodlqhg= �rq wkh rqh kdqg/ wkrvh zlwk kljkhu
fdwfkhv irxqg lw xqmxvw wr vkduh wkhlu fdwfk zlwk wkh ohvv shuiruplqj �vkhuphq/ rq
wkh rwkhu kdqg/ wkh orzhu shuiruphuv ihow xquhdvrqdeoh wr eh pdgh ihho dvkdphg�1

Lq rughu wr jdlq ixuwkhu lqvljkwv uhjduglqj wkh uhodwlyh vwdwxv frqvlghudwlrqv
ri wkh �vkhuphq/ zh dvnhg hdfk vnlsshu derxw klv suhglfwlrq frqfhuqlqj krz d
�vkhupdq ihhov wrzdugv klv froohdjxhv zlwk hlwkhu lqihulru ru vxshulru fdwfk shuiru0
pdqfhv/ dqg krz wklv �vkhupdq uhdfwv wr wkhp1 Wdeoh 515 uhsruwv wkh uhvsrqvhv1
H{fhsw iru rqh vnlsshu lq Jurxs F/ doo vnlsshuv uhvsrqghg vsrqwdqhrxvo| wr wklv
lqtxlu|/ zklfk vxssruwv wkh vljql�fdqfh ri wkh uhodwlyh vwdwxv frqvlghudwlrqv lq
wkhlu plqg1 Lw lv lqwhuhvwlqj wr qrwh wkdw �vkhuphq*v ihholqjv wrzdugv wkh lqihulru
dqg wkh vxshulru duh dv|pphwulf= d qxpehu ri �vkhuphq h{suhvvhg uhpruvhixo
ihholqjv wr eh lqihulru wkdw dsshdu wr eh pruh lqwhqvh wkdq wkh sulgh h{shulhqfhg
zkhq wkh| shuirup ehwwhu wkdq rwkhuv1 Ixuwkhupruh/ wkhlu uhvsrqvhv derxw wkh
uhdfwlrqv wrzdugv vxshulru dqg lqihulru fdwfkhv vxjjhvw wkdw wkh ehwwhu shuiruplqj
�vkhupdq zrxog eh pruh zloolqj wr khos wkh lqihulru �vqhuphq/ zkloh wkh srruo|
shuiruplqj rqhv duh gulyhq wr zrun kdughu1 Wklv sduwlfxodulw| ri uhodwlyh vwdwxv
frqvlghudwlrqv lv ixuwkhu h{dplqhg lq Vhfwlrq 91

Zk| kdv Jurxs D ehhq vr vxffhvvixo lq pdlqwdlqlqj ixoo0srrolqj ryhu 68 |hduv
dqg zkdw duh wkh gl!fxowlhv hqfrxqwhuhg e| wkh phpehuv ri Jurxs EB Zk|
Jurxs F vfdohg grzq wkh h{whqw ri srrolqj diwhu d ghfdgh ri ixoo0srrolqjB Dqg
zkdw duh wkh urohv sod|hg e| orfdo vwdwxv frqvlghudwlrqv lq vxvwdlqlqj h�hfwlyh
srrolqj lqvwlwxwlrqvB Wr wkhvh txhvwlrqv zh qrz wxuq1

61 Wkh edvlf prgho

Ehiruh zh jr lqwr wkh dqdo|vlv ri wkh srrolqj v|vwhp/ lw zloo eh khosixo �uvw wr
vnhwfk edvholqh fdvhv/ l1h1/ Sduhwr h!flhqw dqg Qdvk htxloleulxp doorfdwlrqv1

6141 Hfrqrplf hqylurqphqw

Zh frqvlghu d �vklqj jurxs frpsrvhg ri wzr �vkhuphq/ �c � 5 i�c 2j c zkr duh
h{sorlwlqj wkh vdph �vkhu| uhvrxufhv lq wkh vdph �vklqj jurxqg1

Suhihuhqfh ri �vkhupdq � lv gh�qhg e| d xwlolw| ixqfwlrq L� ryhu lqfrph/ +�c
dqg h!flhqf| xqlw ri zrun h�ruw/ %�1 Wkh xwlolw| ixqfwlrq lv frqwlqxrxv lq wkh
erwk dujxphqwv/ vwulfwo| ghfuhdvlqj lq %� dqg vwulfwo| lqfuhdvlqj lq +��

L� E%�c +�� c L�% 	 fc L�+ : fc
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How superior fishermen feel about and/or react
towards inferior fishermen*

How inferior fishermen feel about and/or react
towards superior fishermen*

Group A:
A1 “shall accept the fact and not be grumpy about it”

“shall advise better (fishing) spots and teaching
(techniques).”

“must be feeling ashamed of lack of skill”

A2 “cannot do much about it (differences of catches),
so is indifferent about it” “advise better spots”

“cannot do much about it (differences of catches),
so shall not mind it as long as he is doing his best”

A3 “feels annoyed and frustrated by the fact that the
inferior is not up to the standard and that he (the
superior) is taken advantage of.” “expresses his
dissatisfaction by means of giving warnings”

“feels so much pressure to catch more that he
contemplates seriously about the way he fishes”

A4 “closes his eyes (tries not to recognise the
difference)”

“does not feel guilty nor ashamed, but he feels bad
about loosing his place (i.e. recognition in the
group) in spite of doing his best.”

A5 “feels sorry about his bad luck, (because it is the
randomness of the marine condition that is
responsible for his poor catch” “advises better
spots”

“feels ashamed of his apparent lack of skills.”

A6 “will have nothing to say (because those young
and inexperienced members will improve their
performance in future)”. “feels sorry for his bad
luck” “shall behave modestly”

“feels marginalised and less influential in the
group”

A7 “is not too attentive about such performance gaps”
“teach technique”

“feels ashamed of his lack of skills”

Group B
B1 “feels frustrated about being taken advantage of

his superior catch” “Wait and see whether such
asymmetric situation continues or they are random
events”

“feels ashamed of his lack of skills”

B2 “he shall not find it problematic as long as the
inferior members do their best” “But he feels
disappointed by the poor performance of his
colleague.” “Wait and see whether such
asymmetric situation continues or they are random
events” “expresses dissatisfactions to the poor
performer”

“feels ashamed of inferior performance” “shall
immediately examines his net and corrects
defections (that may be a primary source of bad
catches”

B3 he feels disappointed by the poor performance of
“his colleague.” “advises better spots and teaches
better techniques”

“becomes more serious about fishing and work
more scrupulously”

B4 “feels pity for poor ability” “makes insulting
comments”

“feels less influential in the group”

B5 “Wait and see whether such asymmetric situation
continues or they are random events” “feels sorry
for his lack of skills”

“feels guilty for free-riding on those with superior
catches.” “feel humiliated by back biting
comments”

Group C
C1 “feels pity for his poor ability” “teach better

techniques”
“tries to learn from the more experienced
members”

C2 “feels pity for his poor ability” “feels ashamed of lack of skills”
C3 - n.a. - n.a.
C4 “advises better spots and teaches techniques” “if

the situation persists more than one to two years,
he shall reassess the situation”

“feels ashamed of lack of skills” “makes an effort
to improve skills”

C5 “close his eyes (try not to recognise the
difference)” “Wait and see whether such
asymmetric situation continues or they are random
events”

- (no comments)

C6 “feels sorry for his lack of skills” “advises better
spots”

“does not mind about it because we share the fates
as we share the sea”

* Superior and inferior fishermen refer to those with relatively higher and lower catch performances.

Wdeoh 515= Ilvkhuphq*v ihholqjv dqg uhdfwlrqv wrzdugv lqwhu0shuvrqdo frpsdulvrq
ri rxwsxw shuirupdqfhv

<



L�% dqg L�+ duh wkh �uvw ghulydwlyhv ri ��v xwlolw| ixqfwlrq zlwk uhvshfw wr h�ruw
ohyho dqg lqfrph/ uhvshfwlyho|1 Zh dvvxph wkurxjkrxw wkh sdshu wkdw ohlvxuh lv d
qrupdo jrrg1

Wkh frpprqo| rzqhg surgxfwlrq whfkqrorj| lv ghqrwhg e| d surgxfwlrq ixqf0
wlrq 8 E%� n %2� wkdw lv d frqwlqxrxv dqg vwulfwo| lqfuhdvlqj frqfdyh ixqfwlrq lq
wkh djjuhjdwh h�ruw ohyhov/ %� n %2�

8 E%� n %2� c 8 � : fc 8 �� 	 f

Ixuwkhupruh/ zh ghqrwh s� E%�c %�� dv lqglylgxdo �*v rxwsxw ixqfwlrq/ wkdw lv/ dq
rxwsxw vkduh ri � lq wkh wrwdo surgxfwlrq 8 1 Vr wkh Wudjhg| ri wkh Frpprqv lv
fdswxuhg e| wkh iroorzlqj dvvxpswlrq1

Dvvxpswlrq 4= Wkh Wudjhg| ri wkh Frpprqv

s�� : fc s��� 	 f

s�2 	 fc s�22 	 f

s��2 ' s�2� 	 f

Zh dovr dvvxph wkdw wkh h{whuqdolw| zloo qrw uhdfk d surklelwlyh ohyho/ wr wkh
h{whqw wkdw wkh pdujlqdo h{whuqdolw| lq lfwhg rq wkh rwkhu �vkhupdq zrxog eh
juhdwhu wkdq wkh sulydwh pdujlqdo surgxfw ri rqh*v h�ruw1

Dvvxpswlrq 5= Qrq surklelwlyh h{whuqdolw|

;%�c %2 G s�� � �s�2
Lw pxvw eh qrwhg wkdw lq rxu prgho zh devwudfw rxuvhoyhv dzd| iurp surgxfwlrq

xqfhuwdlqwlhv1 Wklv lv wr doorz xv wr irfxv rq wkh h!flhqf| ri sroolqj v|vwhp
lqghshqghqwo| ri lwv lqvxudqfh ydoxhv/ zklfk vlpsol�hv wkh h{srvlwlrq1

6151 Sduhwr h!flhqw doorfdwlrqv

Ohw xv vxssrvh wkdw wkhuh lv d Pdqdjhphqw erg| ri wkh jurxs wkdw ghflghv dqg
dgplqlvwhuv wkh surgxfwlrq sodq dqg doorfdwhv wkh zrun h�ruw ehwzhhq wkh wzr
�vkhuphq1 Wkh remhfwlyh ri wkh Pdqdjhphqw erg| lv wr uhdolvh d Sduhwr h!flhqw
doorfdwlrq ri h�ruw dqg lqfrph/ wkdw lv/ wr vroyh wkh iroorzlqj sureohp=

�@%
%�c%� c+�c+�

L� E%�c +��

r�|� L� E%�c +�� � 7L� dqg

+� ' s� n Ac +� ' s� � A
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zkhuh 7L� lv d uhvhuydwlrq xwlolw| ohyho iru �vkhupdq � dqg A lv d oxps0vxp
wudqvihu wkdw Pdqdjhphqw dgplqlvwhuv1

Wdnlqj d Odjudqjldq/

u ' L� E%�c s� n A � n >
k
L� E%�c s� � A �� 7L�

l

Wkh �uvw0rughu frqglwlrqv dw dq lqwhulru vroxwlrq |lhog=

Yu

Y%�

' f, L�% n L�+s�� n >L�+s�2 ' f +614,

Yu

Y%�

' f, L�+s�2 n > EL�% n L�+s��� ' f +615,

Yu

Y>
' f, L� E%�c s� � A �� 7L� ' f +616,

Yu

YA
' f, L�+ � >L�+ ' f +617,

Iurp +614, dqg +617,/

�L�%

L�+

' s�� n s�2�

Wkh pdujlqdo udwh ri vxevwlwxwlrq ehwzhhq h�ruw dqg frqvxpswlrq htxdov wkh
vrfldo pdujlqdo surgxfw ri h�ruw wkdw lv d vxp ri wkh pdujlqdo surgxfw ri �*v rzq
h�ruw +s��, dqg wkh pdujlqdo h{whuqdolw| lq lfwhg rq � +s�2,1 Vlploduo|/ iurp +615,
dqg +617,/

�L�%

L�+

' s�� n s�2�

Vlqfh wkh wzr �vkhuphq rshudwh lq wkh vdph �vklqj jurxqg/ wkh| idfh lghqwlfdo
vrfldo pdujlqdo surgxfw ri h�ruw E8 �� � Lw iroorzv wkdw li wkh doorfdwlrq lv Sduhwr
rswlpdo/ wkhq wkh pdujlqdo udwhv ri vxevwlwxwlrqv duh lghqwlfdo iru erwk �vkhu0
phq/ dqg wkh| duh htxlydohqw wr wkh vrfldo pdujlqdo surgxfw ri h�ruw1 Wkhuhiruh/
qhfhvvdu| frqglwlrqv iru Sduhwr rswlpdolw| duh

�L�%

L�+

' �L�%

L�+

+618,

�L�%

L�+

' s�� n s�2 ' 8 �� +619,
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6161 Lqh!flhqf| ri xquhjxodwhg �vklqj

Zh qrz frqvlghu wkh vlwxdwlrq lq zklfk �vklqj uljkwv duh frpprqo| rzqhg exw
wkhuh lv qr Pdqdjhphqw erg| wkdw ghflghv dqg hqirufhv d Sduhwr h!flhqw door0
fdwlrq1 Lq wklv odlvvh} idluh vhw0xs/ hdfk �vkhupdq kduyhvwv dv pxfk �vk dv kh
sohdvhv1 Ohw xv frqwlqxh wr vxssrvh wkdw wkhuh duh wzr phpehuv lq wkh �vklqj
jurxs1 Dvvxplqj wkdw wkh �vkhuphq kdyh shuihfw lqirupdwlrq frqfhuqlqj wkh sur0
gxfwlrq whfkqrorj| dqg wkh suhihuhqfhv ri wkh rwkhuv/ hdfk �vkhupdq fkrrvhv klv
rzq h�ruw ohyho vr dv wr pd{lplvh klv rzq xwlolw|/ wdnlqj wkh rwkhu*v h�ruw ohyho dv
jlyhq1 Wkdw lv

�@%
%�

L� E%�c +��

r�|� +� ' s� E%�c 7%��

Iurp wkh �uvw0rughu frqglwlrq=

_L�

_%�

' L�% n L�+s�� ' f�

Khqfh/

�L�%

L�+

' s�� : 8 �� +61:,

E| v|pphwu|/ hdfk �vkhupdq h{huwv �vklqj h�ruw wr wkh h{whqw dw zklfk wkh
pdujlqdo udwh ri vxevwlwxwlrq lv qrz htxdwhg zlwk wkh sulydwh pdujlqdo surgxfw
ri dq h!flhqf| xqlw ri h�ruw1 Frpsdulqj +61:, zlwk +619,/ zh qrwlfh wkh vwdqgdug
uhvxow ri wkh Wudjhg| ri wkh Frpprqv= xquhjxodwhg �vklqj uhvxowv lq ryhu0h{huwlrq
ri �vklqj h�ruw1 Vlqfh qr lqglylgxdo zloo wdnh lqwr dffrxqw wkh qhjdwlyh h{whuqdolw|
lq lfwhg rq wkh rwkhu/ wkh djjuhjdwh h�ruw ohyho ryhuvkrrwv wkh vrfldo rswlpdo ohyho1
Lq wkh iroorzlqj vhfwlrqv/ zh dvvxph wkdw wkh odlvvh} idluh glvwulexwlrq ri �vk lv
sursruwlrqdo wr oderxu h{shqghg dprqj wkh �vkhuphq=

Dvvxpswlrq 6= Lqglylgxdo surgxfwlrq dv dyhudjh vkdulqj
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Lq wklv fdvh/ +61:, lv uhzulwwhq dv=
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71 Wkh srrolqj v|vwhp

7141 Qhfhvvdu| frqglwlrq iru wkh �uvw0ehvw srrolqj v|vwhp

Ohw xv qrz frqvlghu d srrolqj v|vwhp lq zklfk d iudfwlrq ri lqfrph lv vkduhg
htxdoo| dprqj wkh �vkhuphq lq wkh jurxs1 Iru d vwduw/ dvvxph wkdw Pdqdjhphqw
lv shuihfwo| lqiruphg ri wkh suhihuhqfhv ri �vkhuphq dqg ri whfkqrorjlfdo fkdudf0
whulvwlfv1 Rxu remhfwlyh lq wklv vhfwlrq lv wr lghqwli| frqglwlrqv xqghu zklfk wkh
srrolqj v|vwhp surylghv dq h�hfwlyh vroxwlrq wr wkh frpprq*v wudjhg| wkdw lv wr
dwwdlq Sduhwr rswlpdo doorfdwlrqv ri h�ruw dqg lqfrph lq Qdvk htxloleulxp1

Ohw | uhsuhvhqw d iudfwlrq ri rxwsxw wr eh srrohg dqg vkduhg htxdoo|1 Wkh
vkdulqj uxoh xqghuolqhg lq wkh srrolqj duudqjhphqw ehwzhhq wkh wzr �vkhuphq lv
gh�qhg dv=
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Lqglylgxdo lqfrph qrz ehfrphv d vxp ri rqh*v rzq hduqlqjv wkdw zdv uhwdlqhg/
dqg dq htxdo vkduh ri wkh srrohg lqfrph1 Wkh �vkhupdq �*v xwlolw| pd{lplvdwlrq
sureohp lv qrz=
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Wkh v|pphwulf �uvw0rughu frqglwlrqv duh=
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Iurp wklv zh �qg wkh pdujlqdo udwh ri vxevwlwxwlrq ehwzhhq h�ruw dqg lqfrph
dv=
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Xvlqj Dvvxpswlrq 6= Elqglylgxdo surgxfwlrq dv dyhudjh vkdulqj� dv lq E��H�/
+714, fdq eh uhzulwwhq h{solflwo| dv=
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Zh duh qrz uhdg| wr vwdwh wkh iroorzlqj sursrvlwlrq frqfhuqlqj qhfhvvdu|
frqglwlrq iru dq h{lvwhqfh ri wkh �uvw0ehvw srrolqj v|vwhp1
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Sursrvlwlrq 7141 Zkhq wkhuh h{lvwv d vkdulqj udwh |W wkdw dwwdlqv Sduhwr h!flhqw
doorfdwlrqv/ lw vdwlv�hv wkh iroorzlqj surshuw|= doo �vkhuphq fkrrvh krprjhqhrxv
rxwsxw ohyhov dw wkh Qdvk htxloleulxp1

Surri=
Lq rughu iru doorfdwlrqv jhqhudwhg e| d srrolqj v|vwhp wr eh Sduhwr rswlpdo/

wkh| pxvw vdwlvi| frqglwlrqv iru Sduhwr rswlpdolw|/ +618, dqg +619,/ lq Qdvk htxl0
oleulxp1 Wkxv
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%� n %2
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' f +716,

dqg/

E��S�/ �L�%
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8 � ' 8 �� +717,

Iluvw/ zh vkrz wkdw wkh rswlpdo vkdulqj udwh |Wh{lvwv zklfk wdnhv d ydoxh
ehwzhhq }hur dqg rqh1 Lw lv hdv| wr revhuyh lq +e�e, wkdw zkhq | ' f/ wkh pdujlqdo
udwh ri vxevwlwxwlrq ehwzhhq ohlvxuh dqg lqfrph E�-7�%+� lv juhdwhu wkdq wkh
vrfldo pdujlqdo surgxfw/ 8 �� Rq wkh rwkhu kdqg/ li | ' �/ �-7�%+ lv vpdoohu wkdq
wkh pdujlqdo surgxfw1 Jlyhq wkdw wkh lqglylgxdo h�ruw ohyho/ %�c lv frqwlqxrxv lq
wkh vkdulqj udwh |/ wkhuh pxvw eh dw ohdvw rqh ydoxh ri | ehwzhhq }hur dqg rqh wkdw
vdwlvi| +e�e, e| wkh wkhruhp ri lqwhuphgldwh ydoxhv1

Vhfrqg/ zh lghqwli| wkh frqglwlrq iru zklfk |W hqjhqghuv Sduhwr rswlpdolw|1
Qrz/ +716, lv vdwlv�hg hlwkhu li h�ruw ohyhov duh krprjhqhrxv/ l1h1/ %� ' %�c ru lq
wkh fdvh ri ixoo0srrolqj/ l1h1/ | ' �� Krzhyhu/ zh kdyh douhdg| vhhq iurp +717, wkdw
wkh odwwhu fdvh lv h{foxghg/ wkxv krprjhqhrxv htxloleulxp rxwsxwv duh uhtxluhg1
Khqfh/ lw iroorzv wkdw li wkhuh h{lvwv dq rswlpdo vkdulqj udwh |W wkdw lqgxfhv wkh
Sduhwr h!flhqw rxwfrph/ wkhq lw lv qhfhvvdu| iru erwk �vkhuphq wr surgxfh lghq0
wlfdo txdqwlwlhv dw dq| htxloleulxp1

Ilqdoo|/ ohw xv vkrz wkh vx!flhqw frqglwlrq iru wkh xqltxhqhvv ri wkh rswlpdo
vkdulqj udwh |W� Xvlqj +717,/ zh rewdlq wkh iroorzlqj lpsolflw ixqfwlrq wkdw gh�qhv
wkh Sduhwr rswlpdo vkdulqj udwh |W

|W ' ��
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Vlqfh htxloleulxp h�ruw ohyhov vkdoo eh lghqwlfdo iru wkh wzr �vkhuphq/

|W ' �� 8 �

8
%�n%2

+718,
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Qrwlfh wkdw wkh vrfldo pdujlqdo surgxfw ri h�ruw 8 � lqfuhdvhv dv wkh wrwdo h�ruw
ohyho ghfuhdvhv1 Vlqfh ohlvxuh lv d qrupdo jrrg/ wkh kljkhu vkdulqj udwh | lpsolhv d
orzhu htxloleulxp h�ruw ohyho dqg wkhuhiruh d orzhu lqfrph1 Iurp wklv dqg +717,/ lw
iroorzv wkdw �-7%+ � 8 � ghfuhdvhv prqrwrqlfdoo|1 Wkhuh h{lvwv d xqltxh |W wkdw
vdwlv�hv +718, li dqg rqo| li wkh �-7%+ ghfolqhv dv erwk wkh htxloleulxp h�ruw
dqg wkh lqfrph jhw vpdoohu1 Iru lqvwdqfh/ wkh suhihuhqfh sur�ohv zlwk lqgl�huhqfh
fxuyhv rq lqfrph dqg h�ruw sodqh wkdw ehfrph  dwwhu lq wkh vrxwk zhvw txdgudqw
ri dq| srlqw dqg vwhhshu lq wkh qruwk hdvw txdgudqw ri dq| srlqw +h1j1/ txdvl0olqhdu
suhihuhqfhv, vdwlvi| wklv frqglwlrq1

Lw lv lqwhuhvwlqj wr qrwh wkdw wkh vhfrqg whup rq wkh UKV ri +718, lv wkh hodv0
wlflw| ri rxwsxw zlwk uhvshfw wr dq h!flhqf| xqlw ri h�ruw= wkh shufhqw fkdqjh lq
rxwsxw uhodwlyh wr wkh shufhqw fkdqjh lq djjuhjdwh h�ruw ohyho1 Lw lv lqwxlwlyh wr
revhuyh wkdw/ iru jlyhq xwlolw| ixqfwlrqv ri �vkhuphq/ wkh ohvv hodvwlf wkh surgxf0
wlrq ixqfwlrq lv zlwk uhvshfw wr wrwdo h�ruw frqwulexwlrq/ +wkdw lpsolhv d vwurqjhu
glplqlvklqj wuhqg ri pdujlqdo surgxfw,/ wkh kljkhu wkh vkdulqj udwh pxvw eh lq
rughu wr lqwhuqdolvh wkh gdpdjlqj pdujlqdo h�hfwv ri h{whuqdolw|1

Lqghhg/ wkh deryh uhvxow +718, lv uhplqlvfhqw ri Vhq*v +4<99, vwxg| rq pl{hg
sur�w vkdulqj uxoh lq zklfk kh dvvxphv wkdw jurxs phpehuv kdyh lghqwlfdo xwlolw|
ixqfwlrqv1 Zh/ rq wkh frqwudu|/ doorz lqglylgxdo xwlolw| ixqfwlrqv wr ydu| dqg
h{dplqh wkh qhfhvvdu| frqglwlrq iru vxfk Sduhwr rswlpdo vkdulqj udwh wr h{lvw1
Zh �qg wkdw lqglylgxdo xwlolw| ixqfwlrqv qhhg qrw eh lghqwlfdo exw wkh| pxvw eh
orfdoo| frpsdwleoh zlwk h!flhqw hjdolwduldq doorfdwlrqv1 Lq wklv fdvh/ wkhuh lv d
�uvw0ehvw srrolqj v|vwhp1

81 H�hfw ri uhodwlyh vwdwxv frqvlghudwlrqv

Lq wklv vhfwlrq/ zh frqvlghu wkdw �vkhuphq fduh derxw vhoi0hvwhhp dulvlqj iurp
qrupv ri uhodwlyh vwdwxv frqvlghudwlrqv ri wkh iroorzlqj w|sh= wkh kljkhu shuiruplqj
phpehuv jdlq d srvlwlyh xwlolw| iurp vrfldo hvwhhp/ zkloh wkh orzhu shuiruplqj
phpehuv uhfhlyh vrph glvxwlolw| iurp ehlqj dvkdphg ri rffxs|lqj wkh orzhu vwdwxv
+vhh Vhfwlrq 5,1 Rxu prwlydwlrq wr lqwhjudwh vxfk vrfldo vwdwxv frqvlghudwlrqv
duh jurxqghg rq wkh hpslulfdo idfwv wkdw wkh �vkhuphq lq rxu vdpsoh jurxsv
h{klelw vljql�fdqw frqfhuqv derxw uhodwlyh vwdwxv frqvlghudwlrqv lq uhodwlrq wr wkh
khwhurjhqhlw| ri wkh fdwfkhv dprqj wkh jurxs phpehuv1 Wklv surylghv xv zlwk
wkh lqvljkw wkdw wkh srrolqj v|vwhp fdq eh vxvwdlqhg hyhq dprqj khwhurjhqhrxv
phpehuv li wkh| duh vrphkrz frqfhuqhg derxw uhodwlyh vwdwxv1

Zh qrz lqwhjudwh lqwr wkh prgho kxpdq hprwlrqv vxfk dv vhoi0hvwhhp dqg sulgh
ru vkdph jhqhudwhg e| kxpdq lqwhudfwlrqv1 Vxfk dq dssurdfk zdv slrqhhuhg e|
Ehfnhu +4<:7, zkr frqvlghuhg wkh �vrfldo sd|r�� dv wkh vxp ri d shuvrq*v xwlolw|
iurp klv rzq lqfrph dqg wkh vdwlvidfwlrq ydoxh ghulylqj iurp lqwhudfwlqj zlwk

48



rwkhuv1 Lq wklv vhfwlrq/ zh vwxg| krz vrph frqvlghudwlrqv ri vrfldo vwdwxv d�hfw wkh
vxvwdlqdelolw| ri dq h!flhqw srrolqj v|vwhp1 Iru wklv sxusrvh/ ohw xv uhgh�qh wkh
�vkhuphq*v xwlolw| ixqfwlrq e| lqwhjudwlqj uhodwlyh vwdwxv frqvlghudwlrqv ghqrwhg
dv 5� G

L� � L� E%�c +�c 5�� c 5� � 5� Es� � s��

zkhuh %� dqg +� uhpdlq lqglylgxdo h�ruw frqwulexwlrq dqg lqfrph dv ehiruh1
Wkh uhodwlyh vwdwxv frqvlghudwlrqv/ 5�/ ghshqgv rq shuirupdqfh gl�huhqfhv eh0
wzhhq wkh wzr �vkhuphq/ l1h1/ s� � s�1 Zh dvvxph wkdw vrfldo hvwhhp lqfuhdvhv dv
shuirupdqfh gl�huhqfhv hqodujh +l1h1/ 5� lv dq lqfuhdvlqj ixqfwlrq ri shuirupdqfh
gl�huhqfh,/ dqg wkhuh lv qr uhodwlyh vwdwxv h�hfw zkhq shuirupdqfhv duh lghqwlfdo=

5�� : fc 5� Ef� ' f�

Qrwh wkdw e| lqwurgxflqj uhodwlyh vwdwxv frqvlghudwlrqv/ 5�/ �vkhuphq duh qr
orqjhu lqgl�huhqw wr rwkhuv* shuirupdqfhv1 D srvlwlyh +qhjdwlyh, gl�huhqfh lq
shuirupdqfhv vljql�hv d kljkhu +orzhu, vwdwxv wkdw jhqhudwhv srvlwlyh +qhjdwlyh,
ihholqjv dulvlqj iurp vhoi0hvwhhp +ihholqj dvkdphg,91 Vrfldo hvwhhp fdq eh lqwhu0
suhwhg dv wrxuqdphqwv/ l1h1/ uhzdug vwuxfwxuhv edvhg rq udqn rughu +Juhhq dqg
Vwrnh| 4<;6,:1 E| doorzlqj iru wkh xqfhuwdlqw| ri udqn rughulqj +vd|/ li lqglylgxdo
surgxfwlylw| lv vxemhfw wr vrph lglrv|qfudwlf vkrfn,/ wkh h{shfwhg uhzdug iurp
suredeoh udqnlqjv fdq eh frqvwuxhg dv d sd|r� iurp vrfldo vwdwxv1 Uhodwlyh vwdwxv
frqvlghudwlrqv lq rxu prgho duh gl�huhqw iurp wkh vwdqgdug wrxuqdphqw lq wkh
vhqvh wkdw wkh iruphu duh hqgrjhqrxv wr wkh phpehuv* h�ruw fkrlfh/ zkloh lq wkh
odwwhu wkh h{shfwhg jdlqv iurp wkh wrxuqdphqw duh suhghwhuplqhg1

Wkh �vkhuphq*v xwlolw| pd{lplvdwlrq sureohp qrz ehfrphv=

�@%
%�

L� E%�c +�c 5��

9Dv d pdwwhu ri idfw/ wkh uhodwlyh vwdwxv frqvlghudwlrqv dqg vrfldo hvwhhp ghulylqj iurp lw
duh vrphzkdw ghshqghqw rq wkh srrolqj v|vwhp lwvhoi/ qdpho| wkh kljkhu wkh vkdulqj udwh/ wkh
pruh shrsoh ehfrph nhhq rq wkh vrfldo vwdwxv1 Wklv hqgrjhqhlw| ri qrup ri vrfldo hvwhhp
lq lqvwlwxwlrqdo ghvljq kdv qrw ehhq h{solflwo| fdswxuhg lq wklv iudphzrun1 Qhyhuwkhohvv/ rxu
frqvwuxfwlrq uh hfwv vwudljkwiruzdugo| krz vrfldo hvwhhp lv frqfhlyhg dqg shufhlyhg e| wkh
�vkhuphq1

:Od}hdu dqg Urvhq +4<;4, dqg Juhhq dqg Vwrnh| +4<;6, frpsduhg wrxuqdphqwv zlwk lqgl0
ylgxdo frqwudfw1 Od}hdu dqg Urvhq vkrzhg wkdw d wrxuqdphqw grhv dv zhoo dv d slhfh udwh lq
dfkhlylqj wkh �uvw ehvw doorfdwlrq ri h�ruw zkhq djhqwv duh ulvn qhxwudo dqg wkhuh lv qr frpprq
vkrfnv1 Rq wkh frqwudu|/ dgydqwdjhv ri wrxuqdphqwv ghshqg rq d wudgh0r� ehwzhhq dq lqfuhdvh lq
wkh udqgrpqhvv lq dq| djhqw*v frpshqvdwlrq e| pdnlqj klv uhzdug ghshqg rq wkh lglrv|qfudwlf
vkrfn ri klv shhuv/ dqg uhgxfwlrq ri udqgrpqhvv e| �owhulqj rxw wkh frpprq qrlvhv +Juhhq dqg
Vwrnh| 4<;6,1 Prgholqj vwdwxv frqvlghudwlrqv dv wrxuqdphqwv zloo hqdeoh xv wr ixuwkhu lqwhjudwh
wkh lvvxhv uhodwhg wr xqfhuwdlqwlhv lqwr wkh dqdo|vlv1
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Es� � s�� �

Wdnlqj wkh wrwdo gl�huhqwldwlrq ri wkh remhfwlyh ixqfwlrq dqg glylglqj lw e|
_%�/ zh jhw wkh pdujlqdo udwh ri vxevwlwxwlrq ehwzhhq ohlvxuh dqg lqfrph dv=
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Xvlqj +61;, iurp Dvvxpswlrq 6 +Lqglylgxdo surgxfwlrq dv dyhudjh vkdulqj,/
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Wkh �uvw wklqj wr qrwh lv wkdw wkh h{suhvvlrqv ri wkh �uvw wzr whupv lq +814,
dqg +815, duh lghqwlfdo wr wkh h{suhvvlrq ri wkh PUV dw dq Qdvk htxloleulxp lq wkh
devhqfh ri uhodwlyh vwdwxv frqvlghudwlrqv/ +714, dqg +715,1 Wkh odujhu wkh vkdulqj
udwh |/ wkh vpdoohu wkh pdujlqdo udwhv ri vxevwlwxwlrq ehfrphv ehwzhhq lqfrph
dqg h�ruw iru erwk �vkhuphq/ l1h1 uhgxflqj wkh lqglylgxdo lqfhqwlyh wr zrun dw wkh
pdujlq1 Dv zh kdyh glvfxvvhg lq wkh suhylrxv vhfwlrq/ zkhq %� 9' %�/ wkh vxpv ri
wkh wzr whupv ri wkh wzr �vkhuphq duh qhyhu lghqwlfdo1

Vhfrqgo|/ wkh wklug whupv lq +814, dqg +815, uh hfw wkh pdujlqdo h�hfw ri uho0
dwlyh vwdwxv frqvlghudwlrqv wkdw lv gl�huhqw iru wkh wzr �vkhuphq zlwk khwhurjh0
qhrxv lqsxw frqwulexwlrqv1 Lqghhg/ zkhq uhodwlyh vwdwxv frqvlghudwlrqv r�vhw wkh
gl�huhqfhv lq wkh vxp ri wkh �uvw wzr whupv lq +814, dqg +815, ehwzhhq wkh wzr
�vkhuphq/ wkh Sduhwr h!flhqw doorfdwlrq ri h�ruw dqg lqfrph fdq eh dwwdlqhg
dw wkh Qdvk htxloleulxp ri wkh srrolqj v|vwhp1 Iru lqvwdqfh zkhq %� 	 %� dqg
f 	 | 	 �/ lw lv hdv| wr vhh wkdw wkh vxp ri wkh �uvw wzr whupv lv juhdwhu iru �
wkdq iru �c l1h1 wkh vorsh ri �-7%+ ri �vkhupdq � zlwkrxw vwdwxv frqvlghudwlrqv lv
vwhhshu wkdq wkdw ri �� Wkh lqwurgxfwlrq ri wkh vwdwxv frqvlghudwlrqv lq wkh wklug
whup surylghv d srvvlelolw| ri htxdolvlqj wkh �-7%+ ehwzhhq �vkhuphq dqg ri
vdwlvi|lqj Sduhwr h!flhqf|1 Frqvlghudwlrqv ri uhodwlyh vwdwxv pd| wudqvirup ds0
sursuldwho| wkh lqgl�huhqfh fxuyhv rq lqfrph dqg h�ruw vsdfh vr wkdw wkh �-7%+

ri wkh wzr �vkhuphq duh htxdolvhg lq vslwh ri khwhurjhqhrxv h�ruw frqwulexwlrqv1

4:



Exw zkdw nlqgv ri uhodwlyh vwdwxv frqvlghudwlrqv lv ghhphg wr eh dssursuldwhB
Wr dqvzhu wklv/ zh ohw 	|� � |

2
� L�5

L�+
5�� dqg uhzulwh +814, dv=

�L�%

L�+

' s�� n 	|� Es�2 � s��� +816,

Lq idfw/ 	|� fdq eh lqwhusuhwhg dv d shuvrqdolvhg vkdgrz ydoxh ri d jlyhq vkdu0
lqj udwh |� Zh duh lqwhuhvwhg lq �qglqj rxw dssursuldwh w|shv ri uhodwlyh vwdwxv
frqvlghudwlrqv/ xqghu zklfk vxfk vkdgrz ydoxhv ri vkdulqj udwh fdq htxdolvh wkh
�-7%+ ri wkh wzr djhqwv1 Wklv lv htxlydohqw wr lghqwli|lqj frqglwlrqv xqghu
zklfk d vkdulqj udwh +|W, h{lvwv/ vxfk wkdw lwv vkdgrz ydoxhv +	|�, rshudwh dv shu0
vrqdolvhg vkdulqj udwhv wkdw dfklhyh d Sduhwr h!flhqw doorfdwlrq dprqj �vkhuphq
zlwk khwhurjhqhrxv htxloleulxp rxwsxwv1

Dv wkh �uvw vwhs/ zh lghqwli| wkh vkdgrz ydoxhv ri wkh vkdulqj udwhv/ 	|� wkdw
vdwlvi| wkh iroorzlqj Sduhwr rswlpdolw| frqglwlrqv=
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Xvlqj +814,/ +818, fdq eh uhzulwwhq dv=
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Wkhq/ zh rewdlq wkh iroorzlqj lpsolflw ixqfwlrq wkdw gh�qhv wkh rswlpdo vkdgrz
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Wkh UKV ri +81:, lv dozd|v srvlwlyh dqg vpdoohu wkdq rqh1 Vlqfh lqglylgxdo
rxwsxw ixqfwlrqv s� dqg s� duh frqwlqxrxv lq %� dqg dovr lq 	|�/ wkhuh h{lvwv dw ohdvw
rqh ydoxh ri 	|� wkdw vdwlv�hv wklv lghqwlw|1

Qh{w/ +817, fdq eh uhzulwwhq dv=
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Iurp wkh rswlpdo doorfdwlrq ri lqfrph dqg hvwhhp h{suhvvhg lq +819,=
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+81<, lv d qhfhvvdu| frqglwlrq iru vwdwxv frqvlghudwlrqv wkdw hqdeoh wkh srrolqj
v|vwhp wr dwwdlq Sduhwr h!flhqf|1 Lq rughu wr jdlq vrph lqwxlwlyh lqwhusuhwdwlrq
ri wklv frqglwlrq/ zh sd| dwwhqwlrq wr wkh idfw wkdw wkh ghqrplqdwru ri wkh OKV ri
+81<, lv dozd|v srvlwlyh gxh wr Dvvxpswlrq 5 +qrq surklelwlyh h{whuqdolw|,1 Wkxv
wkh vljq ri wkh qxphudwru ri wkh OKV pxvw frlqflgh zlwk wkh vljq ri wkh UKV1
Wkdw lv=

r�}? is��s�2 � s��s�2j ' r�}?
q
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r
� +8143,

Khqfh/ s��s�2 � s��s�2 � f/ 5�� � 5��c
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� s��
s�2

/ s��
ms�2m �

s��
ms�2m / %� � %��

Vr +8143, krogv li dqg rqo| li=

%� � %� / 5�� � 5��� +8144,

Iljxuh 814 ghslfwv wkh srvvleoh irupv ri uhodwlyh vwdwxv 5� lpsolhg e| +8144, zlwk
uhvshfw wr shuirupdqfh gl�huhqwldov1 Lw vkrzv dq dv|pphwu| lq uhodwlyh vwdwxv
frqvlghudwlrqv= wkh pdujlqdo vwdwxv h�hfw lv vwurqjhu iru wkh ohvv wkdq iru wkh
ehwwhu shuiruplqj shuvrq1 Wkhuhiruh/ vkdshv ri wkh dssursuldwh vwdwxv ixqfwlrq 5�
duh hlwkhu=

irup +l, frqfdyh dqg lghqwlfdo iru erwk djhqwv/ ru
irup +ll,  dwwhu iru wkh vxshulru shuiruphu/ dqg vwhhshu iru wkh lqihulru shu0

iruphu1
Iurp wkh deryh/ zh duh qrz uhdg| wr vwdwh wkh iroorzlqj sursrvlwlrq=

4<
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Iljxuh 814= Wzr srvvleoh irupv ri uhodwlyh vwdwxv frqvlghudwlrqv frqgxflyh wr
hvwdeolvklqj h!flhqw srrolqj v|vwhp
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Sursrvlwlrq 8141 Zkhq wkhuh h{lvwv dq h!flhqw srrolqj v|vwhp dprqj phpehuv
zlwk khwhurjhqhrxv shuirupdqfhv/ lw lv qhfhvvdu| wkdw phpehuv sd| dwwhqwlrq wr
uhodwlyh vwdwxv frqvlghudwlrqv vr wkdw ohvv shuiruplqj phpehuv h{shulhqfh juhdwhu
pdujlqdo vwdwxv h�hfwv wkdq ehwwhu shuiruplqj rqhv1

Iurp wkh deryh sursrvlwlrq/ zh fdq pdnh ixuwkhu uhpdunv frqfhuqlqj wkh hi0
ihfwv ri khwhurjhqhlw| ri shuirupdqfhv rq wkh srvvlelolw| ri h!flhqw srrolqj v|vwhpv
dqg rq lqglylgxdo lqfhqwlyhv wkurxjk uhodwlyh vwdwxv frqvlghudwlrqv1

Ohw q� '
%�3%�
%�n%2

+ohyho ri uhodwlyh shuirupdqfh,/ zh uhzulwh +81:, dv=
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Wkxv/ wkh rswlpdo vkdulqj udwh fdq eh lpsolflwo| ghvfulehg dv=
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Uhpdun 41 Wkh ohyho ri khwhurjhqhlw| lv erxqghg li wkh vkdulqj udwh kdv wr eh
vpdoohu wkdq 41 Wkh xsshu erxqg lv odujhu/ wkh vwurqjhu wkh uhodwlyh vwdwxv frq0
vlghudwlrqv1

Lq wklv fdvh/ wkh vkdulqj udwh fdqqrw eh juhdwhu wkdq rqh=
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Pdqlsxodwlqj wklv lqhtxdolw|/ zh rewdlq=
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Zh fdq ghgxfh iurp wkh lqhtxdolw| +8147, d uhodwlrqvkls ehwzhhq khwhurjhqhlw|
ri shuirupdqfhv dqg wkh uhodwlyh vwdwxv frqvlghudwlrqv1 Wkh OKV ri +8147, ehfrphv
odujhu wkh juhdwhu wkh ohyho ri khwhurjhqhlw|/ q� '

%�3%�
%�n%2

� Wkh UKV ehfrphv odujhu/
dv �vkhuphq duh pdgh pruh vhqvlwlyh wr wkhlu vwdwxv +l1h1/ wkurxjk d odujhu pdujlqdo
udwh ri vxevwlwxwlrq 0L5

L+
c ru d juhdwhu pdujlqdo vwdwxv frqvlghudwlrq 5

�

��� Iurp wklv/
lw lv hdv| wr revhuyh wkdw wkh uhodwlyh vwdwxv frqvlghudwlrqv hqodujh d shuplvvleoh
ohyho ri rxwsxw khwhurjhqhlw| dprqj jurxs phpehuv wr vxvwdlq h!flhqw srrolqj
v|vwhp1
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Uhpdun 51 Wkhuh duh wzr0vlghg lqfhqwlyh h�hfwv lqgxfhg e| wkh srrolqj v|vwhp
lq wkh suhvhqfh ri uhodwlyh vwdwxv frqvlghudwlrqv1 Wklv phdqv wkdw dv d frqvh0
txhqfh ri d qhfhvvdu| surshuw| ri wkh vwdwxv ixqfwlrq ghulyhg lq +8144,/ wkh orzhu
shuiruplqj phpehu*v �-7%+ lv d�hfwhg pruh gudvwlfdoo| wkdq wkdw ri wkh kljkhu
shuiruplqj phpehuv1 Dv d uhvxow/ orfdoo|/ wkh iruphu lv pruh lqfolqhg wr zrun
kdug wkdq klv froohdjxh1

Dojheudlfdoo|/ wkh vkdgrz ydoxh ri wkh rswlpdo vkdulqj udwh xqghu wkh srrolqj
v|vwhp lv odujhu iru wkh ehwwhu shuiruplqj rqh wkdq iru wkh ohvv shuiruplqj rqh gxh
wr wkh vkdsh ri uhodwlyh vwdwxv frqvlghudwlrqv lpsolhg e| wkh sursrvlwlrq deryh=
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Lqwxlwlyho|/ wklv lpsolhv wkdw wkh lqfhqwlyh ri d pruh fdsdeoh shuvrq lv d pruh fxu0
wdlohg wkdq wkdw ri wkh ohvv fdsdeoh rqh frpsduhg wr wkh odlvvh} idluh fdvh zlwkrxw
d srrolqj duudqjhphqw wkhuhe| fuhdwlqj wzr0vlghg lqfhqwlyh h�hfwv= d ohvv fdsd0
eoh shuvrq lv gulyhq wr ihho vwurqjhu suhvvxuh wr frqwulexwh pruh dgglwlrqdo oderxu
lqsxw frpsduhg wr wkh pruh fdsdeoh rqh gxh wr wkh uhodwlyh vwdwxv frqvlghudwlrqv;1

Ilqdoo|/ lw vkrxog eh qrwlfhg wkdw pxowlsoh sxuh Qdvk htxloleuld frxog dulvh
xqghu rswlpdo srrolqj= lqglylgxdo h�ruw fkrlfhv zloo ghshqg rq wkhlu dvvhvvphqw
ri wkh h�ruw ohyho ri wkh rwkhu phpehuv1 Wkh rshudwlrq ri uhodwlyh vwdwxv frqvlg0
hudwlrqv pd| khos djhqwv fkrrvh wkh kljkhu htxloleulxp h�ruw jlyhq wkh h{shfwhg
jdlqv iurp wkh wrxuqdphqw iru vrfldo vwdwxv1 Lq rughu wr yhuli| wklv srlqw/ zh
zrxog qhhg wr xvh d pxowl0shulrg prgho zlwk d suredelolw| glvwulexwlrq ri uhodwlyh
vwdwxv1

91 Hpslulfdo looxvwudwlrqv dqg frqfoxvlrqv

Lq wklv vhfwlrq/ zh wu| wr whvw/ dv idu dv srvvleoh/ rxu wkhruhwlfdo sursrvlwlrqv derxw
khwhurjhqhlw| dqg vrfldo vwdwxv qrupv e| h{dplqlqj hpslulfdo gdwd rewdlqhg iurp
wkh wkuhh vdpsoh jurxsv lq Wr|dpd suhihfwxuh1

Wkh gdwd vhw wkdw zh xvh lq wklv vhfwlrq lv frpsrvhg ri wzr w|shv ri lqirupdwlrq>
surgxfwlrq shuirupdqfh dqg dq lqglfdwru ri fdsdelolw|1 Fdwfk shu xqlw ri kdxo<

lv xvhg wr phdvxuh surgxfwlrq shuirupdqfh1 Wkh lqglfdwruv ri h{shulhqfhv ri

;Vxfk d wzr0vlghg lqfhqwlyh h�hfw lv frpsdwleoh zlwk skhqrphqd revhuyhg dprqj jurxsv ri
zrunhuv/ nqrzq dv wkh cKdzwkruq Sx}}oh*1 Mrqhv +4<;7, h{sodlqhg zrunhuv* ehkdylrxu wr phhw
wkh jurxs*v vwdqgdug dv lqgxfhg e| frqiruplvp/ l1h1/ d wzr vlghg shhu suhvvxuh xvlqj d vshfl�f
xwlolw| ixqfwlrq zlwk d slhfh udwh zdjh vfkhph1 E| frqwudvw/ zh vkrz krprjhqhrxv shuirupdqfh
dprqj lqglylgxdov zlwk d pruh jhqhudo xwlolw| ixqfwlrq dqg zlwk d srrolqj v|vwhp1

<Rqh kdxo uhihuv wr d frpsohwh pdqrhxyhulqj ri d vlqjoh qhw wkdw frqvlvwv ri vhulhv ri rshud0
wlrqv= suhshudwlrq ri qhw rq erdug/ vsuhdglqj wkhp lq wkh zdwhu/ guliwlqj/ oliwlqj wkhp iurp wkh
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vnlsshuv dqg fuhz phpehuv/ sk|vlfdo �vklqj srzhu dqg frqjuxhqfh ehwzhhq wkh
vnlsshuv dqg fuhz phpehuv duh xvhg wr phdvxuh wkh fdsdelolw| ri �vklqj xqlwv1
Wkh gdwd rq fdwfk shu xqlw ri kdxo ri Jurxsv D dqg E zhuh froohfwhg wkurxjk
gluhfw revhuydwlrqv gxulqj 76 �vklqj gd|v ehwzhhq Mxqh dqg Dxjxvw 4<<:/ zkloh
wkh vdph gdwd ri Jurxs F iru 96 �vklqj gd|v ehwzhhq Dsulo dqg Dxjxvw 4<<: zhuh
h{wudfwhg iurp wkh uhfrugv nhsw e| wkh orfdo Ilvkhu| Frrshudwlyh Dvvrfldwlrq1

Zh kdyh gudzq wkh iroorzlqj hpslulfdoo| whvwdeoh k|srwkhvlv rq wkh edvlv ri wkh
�hog revhuydwlrqv dqg ri wkh wkhruhwlfdo suhglfwlrqv pdgh lq wkh suhylrxv vhfwlrqv1

4, Dq h!flhqw srrolqj v|vwhp h{lvwv rqo| li wkh phpehuv kdyh lghqwlfdo ohyhov
ri rxwsxw shuirupdqfh dw dq htxloleulxp/ ru li wkh srrolqj v|vwhp lv dffrpsdqlhg
e| frqfhuqv derxw uhodwlyh vwdwxv dulvlqj iurp lqwhushuvrqdo frpsdulvrq ri rxwsxw
shuirupdqfhv1

5, Iru wkh h!flhqw srrolqj v|vwhp wr eh yldeoh/ krzhyhu/ wkh khwhurjhqhlw| ri
rxwsxw shuirupdqfhv vkdoo eh zlwklq d wrohudeoh udqjh1

6� Wkhuh hphujhv d wzr0vlghg lqfhqwlyh h�hfw rqfh wkh srrolqj v|vwhp lv
dgrswhg1 Jurxs phpehuv zlwk kljkhu fdsdelolw| whqg wr zrun prghvwo|/ zkloh
wkrvh zlwk srruhu fdsdelolw| whqg wr zrun kdughu1 Dv d uhvxow/ wkh khwhurjhqhlw|
dprqj lqglylgxdo rxwsxw shuirupdqfhv lv olnho| wr eh uhgxfhg1

9141 Hpslulfdo revhuydwlrqv

Zh qrz dwwhpsw wr whvw hpslulfdoo| wkh ydolglw| ri wkhvh fodlpv dv zhoo dv wr
h{sodlq wkh revhuyhg gl�huhqfhv lq wkh srrolqj duudqjhphqwv dprqj wkh wkuhh
vdpsoh jurxsv1 Ohw xv �uvw orrn dw wkh lqwud0jurxs khwhurjhqhlw| ri surgxfwlrq
shuirupdqfhv lq wkh wkuhh vdpsoh jurxsv1 Wdeoh 914 uhsruwv fdwfk shuirupdqfhv
dqg wkh dqdo|vlv ri yduldqfh ri erdwv ehorqjlqj wr Jurxsv D/ E dqg F/ uhvshfwlyho|1
Frpsdulqj phdq fdwfkhv shu kdxo ehwzhhq Jurxsv D dqg E �vkhuphq/ zh revhuyh
wkdw Jurxs D phpehuv duh/ rq dyhudjh/ pruh shuiruplqj wkdq wkh �vkhuphq
ehorqjlqj wr Jurxs E1 Wkh phdq fdwfk ri Jurxs F phpehuv lv pxfk kljkhu wkdq
wkrvh ri Jurxsv D dqg E/ zklfk lv gxh wr wkh idfw wkdw wkh| rshudwh lq gl�huhqw
jhrjudsklfdo hqylurqphqwv fkdudfwhulvhg e| kljkhu vwrfn dexqgdqfh1 Vlqfh wkh
phpehuv ri Jurxs F rshudwh lq wkh hqylurqphqw zlwk d gl�huhqw surgxfwlrq
whfkqrorj|/ lw lv qrw phdqlqjixo wr frpsduh gluhfwo| wkh dyhudjh shuirupdqfh ri
Jurxs F djdlqvw wkrvh ri wkh rwkhu jurxsv1

Zkdw lv lqwhuhvwlqj wr h{dplqh lv wkh dqdo|vlv ri yduldqfh431 Wkh wdeohv vkrz

zdwhu/ dqg uhprylqj fdwfk iurp wkh qhw1 Rq d jlyhq �vklqj gd|/ hdfk erdw zloo pdnh irxu wr �yh
kdxov dqg hdfk kdxo wdnhv derxw 418 wr 5 krxuv1 Diwhu hdfk kdxo/ erdwv uhwxuq wr wkh kduerxu lq
rughu wr odqg dqg wr kdqg ryhu wkh fdwfk wr ex|huv1

43Zh devwudfw rxuvhoyhv dzd| iurp wkh idfw wkdw wkh wzr �vklqj xqlwv lq Jurxs E duh srrolqj
lqfrph dqg uhsdlulqj frvwv +rqo| oderxu frvwv,1 Wklv lv uhdvrqdeoh jlyhq wkh idfw wkdw wkh
srrolqj xqlwv lqwhudfw vwudwhjlfdoo| zlwk wkh rwkhu �vklqj xqlwv vr wkdw wkh h!flhqf| jdlq iurp
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(a )  G ro u p  A
              Sum mary of q uanti ty
       boat |        M ean   Std . Dev .       F req.
--- ---- ----- +---- ----- ---- ----- ----- ----- ---- ----
         11 |   7 8.157 895   44. 31655 2          57
         12 |   7 0.775 862   51. 17669 5          58
         13 |   7 2.454 545   41. 57626 6          55
         14 |   7 9.067 797   54. 98616 3          59
         15 |          63   44. 54876 6          55
         16 |   7 0.103 448   48. 64756 5          58
         17 |   6 2.807 018   38. 41755 5          57
--- ---- ----- +---- ----- ---- ----- ----- ----- ---- ----
      T otal |    70.97 995   46. 67216 6         399

                        An alysi s of Varia nce
    Sou rce              SS          d f      MS             F     P rob >  F
--- ---- ----- ----- ----- ---- ----- ----- ----- ---- ----- ----- ---- ----- ----- ---
Bet ween  grou ps      14 272. 5528      6   2 378. 75879       1.0 9     0.36 55
 Wi thin  grou ps      85 2687 .287    39 2   2 175. 22267
--- ---- ----- ----- ----- ---- ----- ----- ----- ---- ----- ----- ---- ----- ----- ---
    Tot al            8 6695 9.84    39 8   2 178. 29105

Bar tlet t’s t est f or eq ual varia nces:   chi 2(6)  =  1 0.247 2  P rob>c hi2 =  0.11 5

(b )  G ro u p  B
            |         Summ ary o f qua ntity
       boat |        M ean   Std . Dev .       F req.
--- ---- ----- +---- ----- ---- ----- ----- ----- ---- ----
          1 |   9 2.162 162   48. 82480 8          37
          2 |   6 4.162 162   59. 34714 9          37
          3 |   7 7.914 286   51. 42977 6          35
          4 |   4 7.230 769   36. 79635 4          39
          5 |    48.72 973   30. 06534 4          37
--- ---- ----- +---- ----- ---- ----- ----- ----- ---- ----
      T otal |   6 5.708 108   48. 99613 1         185

                        An alysi s of Varia nce
    Sou rce              SS          d f      MS             F     P rob >  F
--- ---- ----- ----- ----- ---- ----- ----- ----- ---- ----- ----- ---- ----- ----- ---
Bet ween  grou ps      55 177. 2206      4   1 3794 .3051       6.4 2     0.00 01
 Wi thin  grou ps      38 6537 .017    18 0   2 147. 42787
--- ---- ----- ----- ----- ---- ----- ----- ----- ---- ----- ----- ---- ----- ----- ---
    Tot al           44 1714 .238    18 4   2 400. 62086

Bar tlet t’s t est f or eq ual varia nces:   chi 2(4)  =  1 9.798 2  P rob>c hi2 =  0.00 1

(c ) G ro u p  C
            |      Sum mary  of ( sum) quant ity
       boat |        M ean   Std . Dev .       F req.
--- ---- ----- +---- ----- ---- ----- ----- ----- ---- ----
          1 |   2 46.76 768   200 .2430 1          99
          2 |   2 66.89 216   213 .4588 7         102
          3 |   2 66.50 943    22 5.361 1         106
          4 |      255 .39   296 .6979 5         100
          5 |    253.9 619   230 .2116 5         105
          6 |   2 23.29 412   182 .0150 5         102
--- ---- ----- +---- ----- ---- ----- ----- ----- ---- ----
      T otal |   2 52.25 407   226 .9387 1         614

                        An alysi s of Varia nce
    Sou rce              SS          d f      MS             F     P rob >  F
--- ---- ----- ----- ----- ---- ----- ----- ----- ---- ----- ----- ---- ----- ----- ---
Bet ween  grou ps       1 3321 1.59      5    2664 2.318       0.5 2     0.76 48
 Wi thin  grou ps      31 4370 10.8    60 8   5 1705 .6098
--- ---- ----- ----- ----- ---- ----- ----- ----- ---- ----- ----- ---- ----- ----- ---
    Tot al           31 5702 22.4    61 3   5 1501 .1784

Wdeoh 914= Dqdo|vlv ri yduldqfh iru lqglylgxdo fdwfk shuirupdqfhv
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wkdw wkh phdq fdwfk shuirupdqfh ri erdwv duh krprjhqhrxv dprqj wkrvh ehorqj0
lqj wr Jurxsv D dqg F= wkh krprjhqhlw| ri phdq fdwfk shuirupdqfhv lv vxssruwhg
e| kljk s0ydoxhv1 Wkh vdph vwdwlvwlf lv vljql�fdqwo| orz lq Jurxs E= wkh krpr0
jhqhlw| ri shuirupdqfhv dprqj Jurxs E phpehuv lv uhmhfwhg1 Wkhuhiruh/ Jurxsv
D dqg F zlwk ixoo0 dqg sduwldo0srrolqj vdwlvi| wkh qhfhvvdu| frqglwlrq iru dq h!0
flhqw srrolqj v|vwhp/ l1h1/ krprjhqhlw| ri shuirupdqfh/ zkloh Jurxs E grhv qrw1

Fduh pxvw eh wdnhq/ krzhyhu/ lq lqwhusuhwlqj wkh krprjhqhlw| ri shuirupdqfhv1
Iru rqh wklqj/ krprjhqhrxv shuirupdqfhv pd| eh d frqvhtxhqfh ri vhoi0vhohfwlrq/
qdpho|/ wkdw jurxsv duh ruljlqdoo| iruphg e| phpehuv zlwk krprjhqhrxv fdsd0
elolwlhv1 Iru dqrwkhu wklqj/ krprjhqhlw| ri shuirupdqfh pd| eh hqgrjhqrxvo|
jhqhudwhg e| wkh wzr0vlghg lqfhqwlyh h�hfw ri uhodwlyh vwdwxv frqvlghudwlrqv hp0
erglhg lq wkh srrolqj v|vwhp1 Suhflvh whvwv vkrxog eh frqgxfwhg zlwk gdwd zkhq
Jurxs E phpehuv zhuh srrolqj/ ru zkhq Jurxsv D dqg F kdg qrw ehhq srrolqj1
Uhjuhwwdeo|/ dydlodeoh gdwd rqo| doorzv xv wr xvh wkhlu fxuuhqw khwhurjhqhlw| lq
fdwfk shuirupdqfhv/ zklfk iuxvwudwhv wkh gluhfw whvw ri wkh vljql�fdqfh ri wkh wzr0
vlghg lqfhqwlyh h�hfwv1 Exw zh duh deoh wr �qg d zd| urxqg e| lqgluhfwo| yhuli|lqj
wkh hqgrjhqrxv h�hfwv ri srrolqj v|vwhp rq wkh krprjhqhlw| ri fdwfk shuiru0
pdqfhv wkurxjk fkhfnlqj wkh khwhurjhqhlw| ri fdsdelolw| dprqj jurxs phpehuv/
vlqfh fdwfk shuirupdqfhv uh hfw h!flhqf| xqlwv ri h�ruw wkdw ghshqg rq qrplqdo
h�ruwv +l1h1 kdxov ru qxpehuv ri krxuv, dqg wkh lqwhqvlw| ri d xqlw ri qrplqdo
h�ruw1

Wkh lqwhqvlw| ri h�ruw ghshqgv �uvwo| rq wkh fdsdelolw| ri wkh �vklqj xqlw/
wkdw lv frpsrvhg ri ydulrxv idfwruv lqfoxglqj wkh vnloo ri vnlsshuv/ wkh frpshwhqfh
ri fuhz phpehuv/ wkh sk|vlfdo �vklqj fdsdflwlhv dqg wkh frqjuxhqfh ri dwwlwxgh
ehwzhhq vnlsshuv dqg wkh fuhz phpehuv441 Vhfrqgo|/ wkh h�ruw lqwhqvlw| dovr
ghshqgv rq wkh h{whqw wr zklfk �vklqj xqlw pdnhv xvh ri vxfk fdsdelolw|1 Lw lv
lpsruwdqw wr ehdu lq plqg wkdw fdsdelolwlhv duh h{rjhqrxv wr �vklqj xqlwv lq wkh
vkruw0uxq/ zkloh vnlsshuv dqg fuhz phpehuv duh iuhh wr fkrrvh wr zkdw h{whqw
wkh| pdnh xvh ri wkhlu fdsdelolwlhv1 Iurp wklv/ lw iroorzv wkdw li wkh phpehuv
zlwk krprjhqhrxv rxwsxw shuirupdqfh kdyh dfwxdoo| krprjhqhrxv fdsdelolwlhv/
wkh krprjhqhlw| ri wkhlu fdwfk shuirupdqfhv duh prvw olnho| d frqvhtxhqfh ri
vhoi0vhohfwlrq1 Rq wkh rwkhu kdqg/ li krprjhqhrxv shuirupdqfhv duh revhuyhg
dorqjvlgh vrph khwhurjhqhlw| ri wkhlu fdsdelolwlhv/ zh pd| lqihu wkdw wkh revhuyhg
krprjhqhlw| lv pdlqo| gxh wr wkh wzr0vlghg lqfhqwlyh h�hfw ri srrolqj dprqj
vwdwxv0uhjduglqj djhqwv1

Zh lghqwli| vhyhudo fkdudfwhulvwlfv wkdw hqwhu wkh fdsdelolw| ri d �vklqj xqlw=

wklv srrolqj lv olplwhg1
44Wkhvh frpsrqhqwv ri fdsdelolw| duh frqvwdqw lq wkh vkruw0uxq/ exw fdq ydu| ryhu wkh orqj0

uxq= �vkhuphq pd| dftxluh qhz vnloov wkurxjk ohduqlqj e| grlqj dqg2ru lpsuryh fdsdelolwlhv
wkurxjk vkdulqj nqrzohgjh dqg h{shuwlhv dprqj wkhp1
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(a) Skippers’ skills measured in years served as a boat captain
Group A Group B Group C

Group mean 26.9 22.4 17.2
Coefficient of variation* 0.4026 0.1456 1.1647
Proportional distance** 0.002 0.312 0.002

*   Coefficient of variation is mean of variance
** Proportional distance is proportion of the lowest figure in the highest.

(b) Crew members’ experiences measured in years of fishing
Group A Group B Group C

Group mean 22.2 15.2 17.7
Coefficient of variation* 0.1426 0.0501 0.0727
Proportional distance** 0.337 0.582 0.412

(c)Fishing powers measured in terms of GRT (Gross Registered Tons)
Group A Group B Group C

Group mean 6.86 9.85 8.21
Coefficient of variation* 0.0426 0.0072 0.0285
Proportional distance** 0.577 0.791 0.667

(d)Levels of congruence between skippers and crew members measured
in the numbers of crews in kin relationship with skippers

Group A Group B Group C
Group mean 0.43 1.4 2.0
Coefficient of variation* 1.2659 0.0857 0.1

Wdeoh 915= Khwhurjhqhlw| ri fdsdflwlhv ri wkh �vklqj xqlwv* ehorqjlqj wr wkh wkuhh
vdpsoh jurxsv

+d, qxpehu ri |hduv ri h{shulhqfhv ri vnlsshuv +dv ehlqj d fdswdlq ri �vklqj erdw,/
+e, dyhudjh |hduv vshqw lq �vklqj e| fuhz phpehuv/ +f, �vklqj srzhu phdvxuhg
lq JUW +Jurvv Uhjlvwhu Wrqv,/ dqg +g, qxpehu ri fuhz phpehuv zkr kdyh nlq
uhodwlrqvkls zlwk wkh vnlsshu1 Wkhvh duh sur{lhv iru vnloov ri vnlsshuv/ delolw| ri
fuhz phpehuv/ sk|vlfdo �vklqj fdsdflw|/ dqg frqjuxhqfh ehwzhhq vnlsshuv dqg
fuhzv phpehuv/ uhvshfwlyho|1 Wdeoh 915 uhsruwv jurxs phdqv dqg wzr phdvxuhv ri
khwhurjhqhlw|/ qdpho| frh!flhqwv ri yduldwlrq/ dqg sursruwlrqdo glvwdqfhv1

Iluvw/ zh qrwlfh e| frpsdulqj wkh phdq ydoxhv ri fkdudfwhulvwlfv dprqj wkh
jurxsv wkdw Jurxs D lv frpsrvhg ri �vklqj xqlwv zlwk pruh deoh vnlsshuv dqg
fuhz phpehuv rq dyhudjh wkdq wkh rwkhu jurxsv +iurp wdeohv +d, dqg +e,,/ zkloh
wkh uhyhuvh lv wuxh lq whupv ri sk|vlfdo �vklqj srzhu dqg ri wkh ohyho ri frqjuxhqfh
+iurp wdeohv +f, dqg +g,,1 Vhfrqgo|/ Jurxs D +zlwk krprjhqhrxv fdwfk shuiru0
pdqfhv, h{klelw d zlghu khwhurjhqhlw| lq whupv ri fdsdelolwlhv wkdq Jurxs E +zlwk
khwhurjhqhrxv fdwfk shuirupdqfhv,1 D vlplodu uhyhuvh uhodwlrqvkls ehwzhhq uhod0
wlyho| krprjhqhrxv fdwfk shuirupdqfhv dqg uhodwlyho| khwhurjhqhrxv delolwlhv ri
vnlsshuv dqg fuhz phpehuv krogv wuxh ehwzhhq Jurxsv D dqg F1

Zh duh qrz uhdg| wr �qg d frqvlvwhqw h{sodqdwlrq derxw gl�huhqw srrolqj
duudqjhphqwv revhuyhg dprqj wkh vdpsoh jurxsv zlwk gxh uhihuhqfh wr h�hfwv
ri uhodwlyh vwdwxv frqvlghudwlrqv1 Ohw xv uhfdoo/ dv zh kdyh ghvfulehg hduolhu lq
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Jurxs D Jurxs E Jurxs F
Qr edg ihholqjv2 zdlw dqg vhh 8 6 6

Whdfk ehwwhu whfklqltxh dqg jlyh dgylfhv 7 4 6
Ihho vruu| dqg slw| 4 5 6

Ihho iuxvwudwhg dqg h{suhvv glvvdwlvidfwlrq 4 7 4

Wdeoh 916= Uhdfwlrqv ri vnlsshuv zlwk vxshulru shuirupdqfhv wrzdugv lqihulru vnls0
shuv +iuhtxhqf| ri uhvsrqvhv,

Vhfwlrq 5/ rqo| Jurxs D kdv vxffhhghg lq pdnlqj ixoo0srrolqj ri lqfrph dqg
lqsxw frvw d vxvwdlqdeoh yhqwxuh odvwlqj iru pruh wkdq 63 |hduv1 Frqvhtxhqwo|/
Jurxs D kdv ehhq deoh wr wdnh wkh prvw dgydqwdjh ri froohfwlyh dfwlrqv1 Jurxs E
kdg dwwhpswhg ixoo0srrolqj exw lw kdg ehhq vkruw0olyhg odvwlqj iru rqo| rqh |hdu1
Ilqdoo|/ diwhu derxw whq |hduv ri h{lvwhqfh/ Jurxs F kdv gudvwlfdoo| dphqghg wkh
srrolqj v|vwhp zlwk wkh uhvxow wkdw rqo| 43( ri wkh wrwdo ydoxh ri odqglqjv uhpdlqv
vxemhfw wr htxdo vkdulqj dprqj phpehuv1

Lw pd| eh lqihuuhg iurp wkh deryh vlpsoh frpsdulvrq wkdw krprjhqhrxv fdwfk
shuirupdqfhv dprqj Jurxs D phpehuv lv qrw gxh wr krprjhqhlw| lq wkhlu fdsd0
elolwlhv1 Zh wkhuhiruh frqmhfwxuh wkdw lw lv pdlqo| gxh wr wkh wzr0vlghg lqfhqwlyh
h�hfwv hqgrjhqrxvo| jhqhudwhg e| wkh srrolqj v|vwhp= �vklqj xqlwv zlwk orzhu fd0
sdelolw| h{huw pruh frqvflhqwlrxvo| wkhlu h�ruw zkloh wkrvh zlwk kljkhu fdsdelolw|
dsso| prghvwo| wkhlu srwhqwldo fdsdelolwlhv lq wkhlu �vklqj dfwlylwlhv1

Dv zh vhh lq Wdeoh 916 wkdw vxppdulvhv wkh uhvsrqvhv uhsruwhg lq Wdeoh 515/
rqo| rqh vnlsshuv ri Jurxs D vwdwh wkdw d vnlsshu zlwk vxshulru rxwsxw zloo
kdyh uhpruvhixo ihholqjv wrzdug wkh lqihulru1 Pruhryhu/ d pdmrulw| ri vnlsshuv
suhglfw wkdw wkh vxshulru khosv wkh lqihulru wr lpsuryh wkh odwwhu*v shuirupdqfhv451
Zlwk uhjdugv wr ihholqjv dqg ehkdylrxu ri wkrvh zlwk lqihulru shuirupdqfhv/ lq
Wdeoh 917/ doo exw rqh vnlsshu ri Jurxs D uhvsrqg wkdw wkh lqihulru ihhov dvkdphg
ru jxlow|/ suhvvxuhg wr zrun kdughu/ dqg vx�huv iurp orvv ri vhoi0hvwhhp1 Vxfk
dv|pphwulf ehkdylrxudo uhvsrqvhv wrzdug uhodwlyh vwdwxv frqvlghudwlrqv vhhp wr
vxssruw rxu frqmhfwxuh ri wkh wzr0vlghg lqfhqwlyh h�hfwv suhglfwhg lq wkh prgho=
wkh ohvv fdsdeoh shuvrq lv gulyhq e| vwdwxv frqvlghudwlrqv wr ihho vwurqjhu suhvvxuh
wr surgxfh pruh/ frpsduhg wr wkh pruh fdsdeoh rqh1 Dv d uhvxow/ wkh rxwsxw
shuirupdqfhv dprqj phpehuv ri Jurxs D duh olnho| wr eh krprjhqlvhg1

Lq frpsdulvrq zlwk Jurxs D/ Jurxs E lv frpsrvhg ri �vkhuphq ri orzhu
fdsdelolwlhv rq dyhudjh +Wdeoh 915,1 Rxu wkhruhwlfdo prgho suhglfwv d uhodwlyho|

45Zh dfwxdoo| zlwqhvvhg wkdw wkh pruh h{shulhqfhg dqg vnloohg �vkhuphq vsduh vrph wlph
dqg h�ruwv wr khos wkh ohvv h{shulhqfhg rqhv e| lghqwli|lqj �vklqj vsdfh vxlwdeoh iru wkhlu vnloov/
surylglqj dgylfh e| prqlwrulqj wkh pryhphqw ri �vklqj qhw gxulqj �vklqj rshudwlrqv/ dqg e|
khoslqj lq prxqwlqj dqg uhsdlulqj wkh qhwv1
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Jurxs D Jurxs E Jurxs F
Ihho dvkdphg ru jxlow| 6 6 5

Kxploldwhg e| orvv ri uhfrjqlwlrq 5 4 3
Suhvvxuhg wr zrun kdug 4 5 5

Qr uhdfwlrq 4 3 4

Wdeoh 917= Uhdfwlrqv ri vnlsshuv zlwk lqihulru shuirupdqfhv wrzdugv vxshulru vnls0
shuv +iuhdxhqf| ri uhvsrqvhv,

orz vkdulqj udwh46 dqg ohvv wrohudqfh derxw khwhurjhqhlw| ri shuirupdqfhv +vhh
htxdwlrq +718,,1 Frqvhtxhqwo|/ xqolnh lq Jurxs D/ wzr0vlghg iuxvwudwlrqv/ lqvwhdg
ri wzr0vlghg lqfhqwlyh h�hfwv/ duh olnho| wr suhydlo= wkh kljkhu vnloohg �vkhuphq
�qg lw xqmxvw wr vkduh lqfrph/ zkloh wkh srru vnloohg rqhv �qg lw wrr kxploldwlqj
wr shuirup srruo|1 Uhvsrqvhv ri Jurxs E vnlsshuv vxssruw wklv suhglfwlrq= doo exw
rqh lqglfdwh vwurqj uhpruvhixo ihholqjv ri wkh lqihulru fuhzv dqg vslwhixo uhdfwlrqv
ri wkh vxshulruv +Wdeoh 916/ vhh dovr rudo vwdwhphqwv lq Vhfwlrq 5,1 Vxfk iuxvwudwhg
vhqwlphqwv zloo kdyh glvfrxudjhg udwkhu wkdq hqfrxudjhg khoslqj dqg ohduqlqj
h�hfwv dprqj Jurxs E phpehuv1 Dv d uhvxow/ shuirupdqfh jdsv zloo kdyh qrw
ehhq qduurzhg grzq/ wkh| zhuh srvvleo| hyhq hqodujhg ryhu vrph wlph vsdq/
zklfk pdnhv lw hyhq pruh gl!fxow wr vxvwdlq srrolqj v|vwhp1

Dv iru Jurxs F/ lwv phpehuv fxuuhqwo| srvvhvv uhodwlyho| prghvw fdsdelolwlhv
zlwk prghudwh khwhurjhqhlw| +Wdeoh 915,1 Wkhvh revhuydwlrqv vxjjhvw lwvhoi wkdw
sduwldo srrolqj v|vwhp lv rswlpdo dqg wkdw d prghvw ohyho ri uhodwlyh vwdwxv frqvlg0
hudwlrqv vkdoo suhydlo1 Dv d pdwwhu ri idfw/ wkh surgxfwlrq shuirupdqfhv ri Jurxs
F phpehuv duh lghqwlfdo +Wdeoh 914,/ zklfk whvwl�hv wkdw wkh khwhurjhqhlw| zdv
nhsw zhoo zlwklq wkh wrohudeoh udqjh1 Dv h{shfwhg/ wkh sduwldo srrolqj duudqjhphqw
kdv ehhq vxvwdlqhg lq Jurxs F471

46Lq idfw/ Jurxs E dwwhpswhg ixoo0srrolqj zklfk zdv dedqgrqhg diwhu wkh �uvw |hdu ri wuldo1
Wkh rudo vwdwhphqwv ri Jurxs E �vkhuphq +vrph ri zklfk duh uhsruwhg lq Fkdswhu LL, uhyhdo wkdw
lqwhu0shuvrqdo frpsdulvrq ri fdwfk shuirupdqfhv jhqhudwhg e| ixoo0srrolqj zhuh ryhuo| vwurqj1
Wklv lpsolhv wkdw rswlpdo vkdulqj udwh zdv wr eh ohvv wkdq rqh1

47Zh qhhg wr lqwurgxfh vrph g|qdplf ohduqlqj h�hfwv lqwr dffrxqw lq rughu wr ixoo| h{sodlq wkh
uhdvrq zk| Jurxs F phpehuv kdg uhgxfhg vkdulqj udwh diwhu d ghfdgh ri ixoo0srrolqj1 Dffruglqj
wr lqwhuylhz uhvxowv dqg sduwlflsdqw revhuydwlrqv/ Jurxs F phpehuv kdyh qrw vkduhg dfwlyho|
wkhlu vnloov dqg h{shuwlvh1 Dfwxdoo|/ Jurxs F �vkhuphq fdoo cvs|lqj* ru cvwhdolqj* +lqvwhdg ri
cohduqlqj*, wkh delolw| wr wxuq nqrzohgjh ru h{shulhqfhv ri rwkhu shuvrqv wr rqh*v rzq dgydqwdjh1
Wkxv/ lw lv qrw vxusulvlqj wkdw wkhuh zhuh qr srvlwlyh uhihuhqfhv pdgh e| wkhp wr wkh ohduqlqj
h�hfw ghulyhg iurp srrolqj/ lq vslwh ri wkh idfw wkdw wkhuh kdv ehhq d whqghqf| iru wkh fdsdelolwlhv
ri Jurxs F phpehuv wr ehfrph htxdolvhg wkurxjk vs|lqj2ohduqlqj1 Iurp wkh deryh/ zh fdq
frqfoxgh wkdw ixoo0srrolqj zdv qr0orqjhu vxvwdlqdeoh lq Jurxs F dv d uhvxow ri prghvw exw
vx!flhqw lqwhu0whpsrudo uhgxfwlrq ri rxwsxw khwhurjhqhlw|1
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9151 Frqfoxglqj uhpdunv

Lq wklv sdshu/ zh vwxg| wkh srvvlelolw| ri d olqhdu lqfrph vkdulqj uxoh iru wkh
h!flhqw h{sorlwdwlrq ri frpprqo| rzqhg uhvrxufhv1 Zh vkrz wkdw wkh �uvw0ehvw
srrolqj vfkhph lv yldeoh rqo| li lw uhvxowv lq krprjhqhrxv rxwsxwv dprqj wkh
phpehuv1 Rq wkh edvlv ri lqvljkwv jdlqhg wkurxjk hpslulfdo revhuydwlrqv/ zh ixu0
wkhu h{soruhg wkh h�hfw ri uhodwlyh vwdwxv frqvlghudwlrqv rq wkh vxvwdlqdelolw| ri dq
h!flhqw srrolqj v|vwhp lq d prgho ri wkh Wudjhg| ri wkh Frpprqv1 Zh �qg wkdw
wkh uhodwlyh vwdwxv frqvlghudwlrqv ri d sduwlfxodu w|sh zloo uhod{ wkh krprjhqhlw|
frqglwlrq1 Pruhryhu/ vxfk vrfldo vwdwxv frqvlghudwlrqv jhqhudwh wkh wzr0vlghg lq0
fhqwlyh h�hfwv idyrxudeoh iru vxvwdlqlqj srrolqj v|vwhp zklfk/ rq wkh rqh kdqg/
krprjhqlvh shuirupdqfh gl�huhqfhv dqg/ rq wkh rwkhu kdqg/ hqkdqfh wrohudqfh
uhjduglqj khwhurjhqhlw|1 D zlghu udqjh ri htxloleulxp rxwsxw sur�ohv ehfrph
frpsdwleoh zlwk dq h!flhqw srrolqj v|vwhp li lqglylgxdo ehkdylrxuv h{klelw wkh
iroorzlqj sdwwhuq= wkh pruh fdsdeoh djhqwv h{huw prghvw ohyhov ri h�ruw zkloh wkh
ohvv0fdsdeoh djhqwv zrun kdughu1 Wklv sdwwhuq lv h{shfwhg zkhq uhodwlyh vwdwxv
frqvlghudwlrqv hqwhu lqglylgxdo suhihuhqfhv/ l1h1 zkhq shrsoh fduh derxw uhodwlyh
gl�huhqfhv ehwzhhq wkhlu rxwsxw shuirupdqfhv dqg wkrvh ri wkh rwkhuv1

Rxu wkhruhwlfdo suhglfwlrqv �w zhoo zlwk wkh hpslulfdo hylghqfhv wkdw zh �qg
dprqj wkh wkuhh vdpsoh jurxsv ri Mdsdqhvh �vkhuphq1 Krprjhqhrxv fdwfkhv fdq0
qrw eh uhmhfwhg zkhq srrolqj lv vxvwdlqhg/ txlwh lqghshqghqwo| ri wkh krprjhqh0
lw| ri wkh fdsdelolwlhv1 Rq wkh frqwudu|/ vljql�fdqw gl�huhqfhv dprqj lqglylgxdo
fdwfkhv duh revhuyhg lq wkh jurxs zklfk dedqgrqhg lqfrph0srrolqj1 Rxu wkhr0
uhwlfdo sursrvlwlrqv dovr vtxduh qlfho| zlwk txdolwdwlyh gdwd1 Rudo vwdwhphqwv ri
�vkhuphq dfwxdoo| uhyhdohg wkdw vhqwlphqwv wrzdugv uhodwlyh vwdwxv sod|hg dq lp0
sruwdqw uroh lq wkh vxvwdlqdelolw| ri lqfrph0srrolqj1 Wkh prgho hvwdeolvkhv d olqn
ehwzhhq suhihuhqfhv iru d kljk vrfldo vwdwxv dqg wrohudqfh ylv0ã0ylv khwhurjhqh0
lw| lq lqglylgxdo rxwsxwv/ lq d vwudwhjlf iudphzrun uxohg e| dq h!flhqw srrolqj
v|vwhp1

Wkh prvw jhqhudo srlqw ri wklv sdshu lv wr jlyh dq dowhuqdwlyh h{sodqdwlrq
ri wkh idfw wkdw zrunhuv* frrshudwlyh duh xqfrpprq +Kdqvpdqq/ 4<<9> Nuhphu/
4<<:> Iurkolfk hw1do1/ 4<<:> dqg Erqlq/ hw1 do1/ 4<<6/ iru d wkurxjk uhylhz ri olw0
hudwxuh, dqg wkdw hjdolwduldqlvp whqgv wr fdxvh lqh!flhqf| zkhq phpehuv duh
khwhurjhqhrxv +Iduhoo dqg Vfrwfkphu/ 4<;;> Ud| dqg Xhgd/ 4<<9,1 Rxu wkhr0
uhwlfdo dssurdfk fdq udwlrqdolvh wkh srvvlelolw| ri h!flhqw vhoi0jryhuqdqfh ri wkh
frpprqv dqg ri h!flhqw zrunhuv* frrshudwlyhv lq vlwxdwlrqv zkhuh khwhurjhqh0
lw| lq fdsdelolw| lv frpshqvdwhg e| vrph khwhurjhqhlw| lq suhihuhqfhv/ uhpdundeo|
zkhq wkh odwwhu lv wkh uh hfwlrq ri d prudo qrup ru ri d vhqwlphqw ri vrfldo0hvwhhp1
Ixuwkhupruh/ hjdolwduldq lqvwlwxwlrqv/ vxfk dv d srrolqj v|vwhp/ pd| hqjhqghu d
vhqwlphqw ri vrfldo hvwhhp dqg suhihuhqfhv iru kljkhu vwdwxv wkdw hyhqwxdoo| hq0
kdqfh h!flhqf|1 Wklv lv ehfdxvh uhodwlyh vwdwxv frqvlghudwlrqv dfwlydwhg e| wkh
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vkdulqj lqvwlwxwlrq fdq jlyh d ulvh wr wzr h�hfwv idyrudeoh iru wkh vxvwdlqdelolw|
ri dq h!flhqw vkdulqj lqvwlwxwlrq= rq wkh rqh kdqg/ rxwsxw shuirupdqfhv zloo eh0
frph pruh krprjhqhrxv wkdqnv wr wkh wzr0vlghg lqfhqwlyh h�hfw/ rq wkh rwkhu
kdqg wrohudqfh wr khwhurjhqhlw| lv vwuhqjwkhqhg rzqlqj wr vrfldo hvwhhp1 Rqh
vkrxog qrwlfh/ krzhyhu/ wkdw zh gr qrw vxjjhvw dq| fdxvdo uhodwlrqvkls ehwzhhq
wkh doorfdwlrq ri frqvxpswlrq jrrgv dqg prudolw|/ exw zh udwkhu vkrz wkh pxwx0
doo| uhlqiruflqj uhodwlrqvkls ehwzhhq vkdulqj lqvwlwxwlrq dqg vrfldo qrupv lq zklfk
frpsdulvrqv ri lqglylgxdo shuirupdqfhv dqg vhoi0hvwhhp sod| d vljql�fdqw uroh1

Uhihuhqfhv

^4` Drnl/ Pdvdklnr/ 4<;;/ Lqirupdwlrq/ Lqfhqwlyhv/ dqg Edujdlqlqj lq wkh
Mdsdqhvh Hfrqrp|/ Fdpeulgjh Xqlyhuvlw| Suhvv/ Fdpeulgjh1

^5` Duqrww/ Ulfkdug dqg Mrvhsk H1 Vwljolw}/ 4<<4/ �Prudo kd}dug dqg qrqpdunhw
lqvwlwxwlrqv= g|vixqfwlrqdo furzglqj rxw ru shhu prqlwrulqjB�/ Wkh Dphulfdq
Hfrqrplf Uhylhz/ yro1;4/ qr14/ ss14:<04<31

^6` Ehuqkhlp/ E1 Grxjodv/ 4<<7/ �D wkhru| ri frqiruplw|�/ Mrxuqdo ri Srolwlfdo
Hfrqrp|/ yro1 435/ qr1 8/ ss1;740;::1

^7` Erqlq/ Mrkq S1/ Ghuhn N1 Mrqhv/ dqg Orxlv Sxwwhupdq/ 4<<6/ cWkhruhwlfdo
dqg hpslulfdo vwxglhv ri surgxfhu frrshudwlyh= Zloo hyhu wkh wzdlq phhwB*/
Mrxuqdo ri Hfrqrplf Olwhudwxuh/ yro1 [[[L/ ss145<3046531

^8` Iduuhoo/ Mrvhsk dqg Vx}dqqh Vfrwfkphu/ 4<;;/ �Sduwqhuvklsv�/ Wkh Txduwhuo|
Mrxuqdo ri Hfrqrplfv/ yro1FLLL/ qr1 5/ ss15:<05<:1

^9` Iudqn/ Urehuw K1/ 4<;8/ Fkrrvlqj wkh Uljkw Srqg= Kxpdq Ehkdylrxu dqg
wkh Txhvw iru Vwdwxv/ R{irug Xqlyhuvlw| Suhvv/ R{irug1

^:` Iurkolfk/ Qrupdq/ Mrkq Jrgdug/ Mrh D1 Rsshqkhlphu/ dqg Iuhghulfn D1
Vwdunh/ 4<<:/ �Hpsor|hh yv1 frqyhqwlrqdoo| rzqhg dqg frqwuroohg �upv= dq
h{shulphqwdo dqdo|vlv�/ plphr/ Wkh Xqlyhuvlw| ri Pdqlwred1

^;` Juhhq/ Mhuu| U1 dqg Qdqf| O1 Vwrnh|/ 4<;6/ �D frpsdulvrq ri wrxuqdphqwv
dqg frqwudfwv�/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ yro1<4/ qr16/ ss167<06971

^<` Kdqvpdqq/ Khqu|/ 4<<9/ Wkh Rzqhuvkls ri Hqwhusulvh/ Kduydug Xqlyhuvlw|
Suhvv/ Fdpeulgjh Pdvvdfkxvhwwv1

^43` Mrqhv/ Vwhskhq U1 J1/ 4<;7/ Wkh Hfrqrplfv ri Frqiruplvp/ Edvlo Eodfnzhoo/
R{irug1
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^44` Ndqgho/ Hxjhqh dqg Hgzdug S1 Od}hdu/ 4<<5/ �Shhu suhvvxuh dqg sduwqhu0
vkls�/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ yro1 433/ qr17/ ss1;340;4:1

^45` Nuhphu/ Plfkdho/ 4<<:/ �Zk| duh zrunhu frrshudwlyhv vr uduhB�/ plphr1

^46` Od}hdu/ Hgzdug S1 dqg Vkhuzlq Urvhq/ 4<;4/ �Udqn0rughu wrxuqdphqwv dv
rswlpxp oderxu frqwudfwv�/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ yro1 ;</ ss1;740
;971

^47` Sodwwhdx/ Mhdq0Sklolssh dqg Hulnd Vhnl/ 4<<;/ �Frruglqdwlrq dqg srrolqj du0
udqjhphqwv lq Mdsdqhvh frdvwdo �vkhulhv�/ zrunlqj sdshu Qr153;/ Xqlyhuvlw|
ri Qdpxu1

^48` Sodwwhdx/ Mhdq0Sklolssh dqg Hulnd Vhnl/ iruwkfrplqj/ �Frppxqlw| duudqjh0
phqwv wr ryhufrph pdunhw idloxuh= Srrolqj jurxsv lq Mdsdqhvh �vkhulhv�/ lq
Drnl/ P1 dqg \1 Kd|dpl +hgv1,/ Frppxqlw| dqg Pdunhw lq Hfrqrplf Ghyho0
rsphqw/ Foduhqgrq Suhvv R{irug1

^49` Ud|/ Gheudm/ dqg Ndrux Xhgd/ 4<<9/ �Hjdolwduldqlvp dqg lqfhqwlyhv�/ Mrxu0
qdo ri Hfrqrplf Wkhru|/ yro1 :4/ ss1657067;1

^4:` Vhq/ Dpduw|d N1/ 4<99/ �Oderxu doorfdwlrq lq d frrshudwlyh hqwhusulvh�/ Uh0
ylhz ri Hfrqrplf Vwxglhv/ yro1 66/ ss169406:41

^4;` Wd|oru/ Fxuwlv U1/4<<8/ �Gljjlqj iru jroghq fduurwv= Dq dqdo|vlv ri uhvhdufk
wrxuqdphqw�/ yro1;8/ qr17/ ss1;:50;<31

^4<` Volp/ K1/ dqg S1 Wkrpsvrq/ 4<<6/ Olvwhqlqj iru d fkdqjh= rudo whvwlprq| dqg
ghyhorsphqw/ Sdqrv Sxeolfdwlrq1
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