
0RGHOOLQJ 6SHHFK 5HSDLUV

LQ *HUPDQ DQG 0DQGDULQ &KLQHVH 6SRNHQ 'LDORJXHV

6KX�&KXDQ 7VHQJ

'D�<HK 8QLYHUVLW\

��� 6KDQ�-LDR 5G� 'D�7VXHQ

&KDQJKXD� 7DLZDQ ���

WVHQJ#DULHV�G\X�HGX�WZ

$EVWUDFW

5HVXOWV SUHVHQWHG LQ WKLV SDSHU VWURQJO\
VXSSRUW WKH QRWLRQ WKDW VLPLODULWLHV DV ZHOO DV
GLIIHUHQFHV LQ ODQJXDJH V\VWHPV FDQ EH
HPSLULFDOO\ LQYHVWLJDWHG E\ ORRNLQJ LQWR WKH
OLQJXLVWLF SDWWHUQV RI VSHHFK UHSDLUV LQ UHDO
VSHHFK GDWD� $ WRWDO RI ��� *HUPDQ DQG ���
0DQGDULQ &KLQHVH RYHUW LPPHGLDWH VSHHFK
UHSDLUV ZHUH DQDO\VHG ZLWK UHJDUG WR WKHLU
LQWHUQDO SKUDVDO VWUXFWXUHV� ZLWK SDUWLFXODU
IRFXV RQ WKH V\QWDFWLF DQG PRUSKRORJLFDO
FKDUDFWHULVWLFV� &RPSXWDWLRQDO PRGHOV LQ WKH
IRUP RI ILQLWH VWDWH DXWRPDWD �)6$� DOVR
LOOXVWUDWH WKH GHVFULEDEOH UHJXODULW\ RI
*HUPDQ DQG 0DQGDULQ &KLQHVH VSHHFK
UHSDLUV LQ D IRUPDO ZD\�

,QWURGXFWLRQ

6SRQWDQHRXV VSHHFK DQDO\VLV KDV UHFHQWO\ EHHQ
SOD\LQJ D FUXFLDO UROH LQ SURYLGLQJ HPSLULFDO
HYLGHQFH IRU DSSOLFDWLRQV LQ ERWK WKHRUHWLFDO DQG
DSSOLHG ILHOGV RI FRPSXWDWLRQDO OLQJXLVWLFV� )RU
WKH SXUSRVH RI FRQVWUXFWLQJ PRUH VDOLHQW DQG
UREXVW GLDORJXH V\VWHPV� UHFHQW DQDO\VHV RQ
VSHHFK UHSDLUV� RU PRUH JHQHUDOO\ VSHDNLQJ� RQ
VSHHFK GLVIOXHQFLHV LQ VSRNHQ GLDORJXHV KDYH
WULHG WR H[SORUH WKH GLVWULEXWLRQDO FKDUDFWHULVWLFV
RI LUUHJXODU VHTXHQFHV LQ RUGHU WR GHYHORS
DQQRWDWLRQ V\VWHPV WR FRSH ZLWK VSHHFK UHSDLUV
�+HHPDQ DQG $OOHQ ����� 1DNDWDQL DQG
+LUVFKEHUJ ������ 7KLV QHZ UHVHDUFK GLUHFWLRQ�
QHYHUWKHOHVV� KDV XQWLO UHFHQWO\ PHUHO\ IRFXVHG
RQ WKH VXUIDFH VWUXFWXUH RI VSHHFK UHSDLUV RQ WKH
RQH KDQG� 2Q WKH RWKHU KDQG� H[FHSW IRU YHU\ IHZ
LQYHVWLJDWLRQV VWDUWLQJ WR GHDO ZLWK VSHHFK

UHSDLUV DFURVV VHYHUDO ODQJXDJHV �(NOXQG DQG
6KULEHUJ ������ PRVW RI WKH VWXGLHV RQ VSHHFK
UHSDLUV KDYH LQYHVWLJDWHG RQO\ VLQJOH ODQJXDJHV�
,Q DGGLWLRQ� VWXGLHV KDYH VKRZQ WKDW V\QWDFWLF
DQG SURVRGLF IHDWXUHV RI VSRQWDQHRXV VSHHFK
GDWD SURYLGH HPSLULFDO HYLGHQFH ZLWK UHJDUG WR
UHIOHFWLQJ WKH VSHDNLQJ KDELWV RI VSHDNHUV� DQG
DOVR KHOS WR GHYHORS EHWWHU SDUVLQJ VWUDWHJLHV DQG
QDWXUDO ODQJXDJH SURFHVVLQJ V\VWHPV �+HHPDQ
DQG $OOHQ ����� +LQGOH ������ 7KHVH V\VWHPV
VKRXOG XQGHUVWDQG DQG UHDFW WR WKH ODQJXDJH XVH
RI KXPDQ XVHUV �/LFNOH\ DQG %DUG ����� 7VHQJ
������

7KLV SDSHU SUHVHQWV UHVXOWV RI D FRPSDUDWLYH
VWXG\ RI VSHHFK UHSDLUV ZLWK WKH JRDO RI
H[DPLQLQJ DQG PRGHOOLQJ UHSDLU V\QWD[ E\
ORRNLQJ LQWR HPSLULFDO FURVV�OLQJXLVWLF VSHHFK
GDWD� ,Q WKLV SDSHU� WKH SKHQRPHQD RI VSHHFK
UHSDLUV DUH LQWURGXFHG ILUVW� IROORZHG E\ DQ
HPSLULFDO FURVV�OLQJXLVWLF DQDO\VLV RI VSHHFK
UHSDLUV LQ *HUPDQ DQG 0DQGDULQ &KLQHVH� ZKLFK
KDYH GLIIHUHQW ODQJXDJH W\SRORJLHV� 6SHHFK GDWD�
WKHUHIRUH� ZHUH FROOHFWHG WR ORRN IRU OLQJXLVWLF
VHTXHQFHV DQG SDUWLFXODULWLHV RI VSRQWDQHRXV
VSHHFK� ZKLFK XVXDOO\ FDXVH GLIILFXOWLHV IRU
ODQJXDJH GLDORJXH V\VWHPV� 6\QWDFWLF SDWWHUQV
IRXQG LQ WKH FRPSDUDWLYH DQDO\VLV KDYH
VXEVHTXHQWO\ EHHQ IRUPDOLVHG WR PDNH FOHDU WKH
LQWHUQDO VWUXFWXUHV RI VSHHFK UHSDLUV� )RUPDO
PRGHOOLQJ LQ )6$ VKRXOG ILQDOO\ VKRZ WKH
IRUPDO FKDUDFWHULVWLFV RI UHSDLU VHTXHQFHV LQ
WKHVH WZR ODQJXDJH V\VWHPV�

� 5HODWHG :RUN

7KLV VHFWLRQ VXPPDULVHV SUHYLRXV UHVXOWV UHODWHG



WR VSHHFK UHSDLUV� )LUVW� D JHQHUDOO\ DGRSWHG
WHPSODWH PRGHO RI GHVFULELQJ UHSDLUV LV
LQWURGXFHG� IROORZHG E\ D EULHI VXPPDU\ RI
UHFHQW VWXGLHV RQ VSHHFK UHSDLU SURFHVVLQJ LQ
*HUPDQ DQG 0DQGDULQ &KLQHVH�

��� 7HPSODWH 0RGHO RI 5HSDLUV

0RVW PRGHOV RI UHSDLU VWUXFWXUHV �/HYHOW �����
DSSO\ D WHPSODWH�EDVHG DSSURDFK� ,Q SULQFLSOH� D
WHPSODWH PRGHO LV FRPSRVHG RI WKUHH SDUWV�
UHSDUDQGXP �5HS�� HGLWLQJ WHUPV �(W� DQG
DOWHUDWLRQ �$OW�� 7KH UHSDUDQGXP GHQRWHV WKH
VSHHFK VWUHWFK� ZKLFK QHHGV WR EH UHSDLUHG�
ZKHUHDV WKH DOWHUDWLRQ LV WKH UHSDLU LWVHOI� (GLWLQJ
WHUPV DUH VHTXHQFHV SURGXFHG EHWZHHQ WKH
UHSDUDQGXP DQG WKH DOWHUDWLRQ� ZKLFK RIWHQ
DSSHDU LQ IRUP RI VLOHQW RU ILOOHG SDXVHV DQG FDQ
DOVR EH DEVHQW� GHSHQGLQJ RQ WKH VSHDNLQJ
VLWXDWLRQ� $ FODVVLILFDWLRQ V\VWHP RI UHSDLUV FDQ
EH GHULYHG IURP WKH VWUXFWXUDO UHODWLRQV EHWZHHQ
WKH UHSDUDQGXP� WKH HGLWLQJ WHUP DQG WKH
DOWHUDWLRQ�

}DGGLWLRQ UHSDLUV

([DPSOH� e pÓ� õx � �5HS� õx µg

� �$OW� âN 7� �7:37+ &RUSXV��

}VXEVWLWXWLRQ UHSDLUV

([DPSOH� 8QG XQWHQ UXQWHQ LVW KDOW GLH JHOEH
0XWWHU �5HS� lK �(W� GLH RUDQJH 0XWWHU �$OW�
�6DJHUHU HW DO� ������

}UHSHWLWLRQ UHSDLUV

([DPSOH� (Q DDQ GH UHFKWHUNDQW HHQ RUDQMH VWLS
�5HS� RUDQMH VWLS �$OW�� �/HYHOW ������

}DEULGJHG UHSDLUV

Example: I think that you get - it is more strict in 
Catholic schools. (Hindle 1983) 
 
1.2 Grammar-Oriented Production of 
German Speech Repairs 
*HUPDQ� DQ ,QGR�(XURSHDQ ODQJXDJH� LV D
ODQJXDJH ZLWK D VWURQJ HPSKDVLV RQ JUDPPDWLFDO
IOH[LRQ� 3KUDVHV ZLWK FRQJUXHQFH LQ JHQGHU�

                                                        
� 9HUEDWLP WUDQVODWLRQ� ZLOO LQIOXHQFH ZKROH
3266(66,9(�SDUWLFOH ZKROH LQGXVWU\
3266(66,9(�SDUWLFOH LQYHVWPHQW LQWHUHVWV�
6HQWHQWLDO WUDQVODWLRQ � ,W ZLOO LQIOXHQFH WKH ZKROH WKH
ZKROH LQGXVWULDO LQYHVWPHQW LQWHUHVWV�
� $QG EHQHDWK WKDW LV WKH \HOORZ QXW HK WKH RUDQJH
QXW�
� $QG DW WKH ULJKW�VLGH DQ RUDQJH GRW RUDQJH GRW�

QXPEHU DQG FDVH DUH LPSRUWDQW IURP V\QWDFWLF
DQG PRUSKRORJLFDO YLHZSRLQWV� 7KXV� SKUDVDO
ERXQGDULHV PD\ SOD\ D UROH LQ WKH SURGXFWLRQ RI
*HUPDQ UHSDLUV� 5HVXOWV SURYLGHG E\ 7VHQJ
������ HPSLULFDOO\ VXSSRUW WKH VLJQLILFDQW UROH RI
SKUDVDO ERXQGDULHV LQ *HUPDQ E\ H[DPLQLQJ
*HUPDQ VSHHFK UHSDLUV� 3KUDVDO ERXQGDULHV VHHP
WR EH WKH SRVLWLRQV WR VWDUW DV ZHOO DV WR HQG
VSHHFK UHSDLUV� 7KH IROORZLQJ XWWHUDQFH LQ ZKLFK
D *HUPDQ UHSDLU LV SURGXFHG FOHDUO\ LOOXVWUDWHV
WKLV SKHQRPHQRQ� ³,FK KDEH HLQHQ :�UIHO PLW
HLQHU PLW HLQHP *HZLQGH�´� ZKHUH PLW HLQHU LV D
SKUDVDO IUDJPHQW DQG PLW HLQHP *HZLQGH�
VWDUWLQJ IURP WKH SKUDVDO EHJLQQLQJ� LV D
FRPSOHWH SKUDVH UHSDLULQJ WKH SUHYLRXV SKUDVDO
IUDJPHQW� ,Q KHU FRQYHUVDWLRQ DQDO\VLV RQ
VHOI�UHSDLUV LQ *HUPDQ� 8KPDQQ ������ DOVR
PHQWLRQV WKDW UHSDLUV WHQG WR DSSHDU DW
FRQVWLWXHQW ERXQGDULHV LQ PRVW FDVHV� L�H��
GHOHWLQJ SUREOHP VHTXHQFHV LQYROYHG LQ UHSDLUV
ZLOO UHVXOW LQ WKH XWWHUDQFHV FRQWDLQLQJ VSHHFK
UHSDLUV EHFRPLQJ ZHOO�IRUPHG�

��� /H[LV�2ULHQWHG 3URGXFWLRQ RI &KLQHVH
6SHHFK 5HSDLUV

2QH ZD\ WR LOOXVWUDWH WKH GLIIHUHQFHV LQ
ODQJXDJHV LV WR H[DPLQH DQG WR FRPSDUH WKH
W\SHV RI VSHHFK UHSDLUV LQ WKH ODQJXDJHV
UHVSHFWLYHO\� 7KH PRGHUQ GHVFULSWLRQ
PHWKRGRORJLHV RI JUDPPDU VWUXFWXUHV LQ *HUPDQ
DQG &KLQHVH �&KDR ����� /L DQG 7KRPSVRQ
����� RULJLQDWHG IURP VLPLODU WKHRUHWLFDO
EDFNJURXQGV� +RZHYHU� &KLQHVH KDV D JUHDW
YDULHW\ RI FRPSRXQG ZRUGV� EXW ODFNV
JUDPPDWLFDO PDUNLQJV DW WKH PRUSKRORJLFDO
OHYHO� 7R EH PRUH VSHFLILF� WKH ZRUG IRUPDWLRQ
LQ &KLQHVH LV DFFRPSOLVKHG E\ FRPELQLQJ
PRUSKHPHV� ZKHUH HDFK PRUSKHPH KDV LWV RZQ
OH[LFDO FRQWHQW DQG RUWKRJUDSKLF FKDUDFWHU� 7KLV
LV HVVHQWLDOO\ GLIIHUHQW IURP WKH
V\QWDFWLF�PRUSKRORJLFDO GHULYDWLRQ DV ZHOO DV
FRPSRXQGLQJ LQ *HUPDQ�

/HH DQG &KHQ ������ FODVVLILHG &KLQHVH VSHHFK
UHSDLUV LQ SDWWHUQV DQG GHYHORSHG D ODQJXDJH
PRGHO IRU WKHLU ODQJXDJH UHFRJQLWLRQ V\VWHP WR

                                                        
4 , KDYH RQH FXEH ZLWK D>IHPLQLQH� VLQJXODU� GDWLYH�
LQGHILQLWH@ ZLWK D>QHXWHU� VLQJXODU� GDWLYH� LQGHILQLWH@

EROW� 



FRSH ZLWK VSHHFK UHSDLUV� +RZHYHU� WKH\ GLG QRW
FDUU\ RXW DQ\ IXUWKHU LQYHVWLJDWLRQV RQ WKH
VWUXFWXUH RI UHSDLUV� 'LIIHUHQW IURP WKH
SURGXFWLRQ RI *HUPDQ VSHHFK UHSDLUV� &KXL
������ SURSRVHG� LQ KHU VWXGLHV RQ UHSDLUV LQ
&KLQHVH VSRNHQ FRQYHUVDWLRQV� WKDW V\QWD[ VHHPV
WR SOD\ D OHVV LPSRUWDQW UROH WKDQ WKH OH[LFDO
FRPSOH[LW\ DQG WKH VL]H RI ZRUGV LQ WKH
SURGXFWLRQ RI &KLQHVH VSHHFK UHSDLUV� )RU
LQVWDQFH� QRW WKH FRQVWLWXHQW ERXQGDULHV� EXW WKH
FRPSOHWHQHVV RI WKH OH[LFDO FRQWHQW DQG WKH
VFRSH RI WKH OH[LFDO TXDQWLW\ RI WKH ZRUGV VKRXOG

�ÿ7� DQG HQJLQHHU �·*Ú� LQ WKH XWWHUDQFH

+ ÿ7 Ã ÿ7 é ·* ·*Ú N- Í

��� DUH WKH PDMRU IDFWRUV ZKLFK LQIOXHQFH WKH

SURGXFWLRQ RI UHSDLUV�

� 'DWD DQG &RUSXV

,Q RUGHU WR H[DPLQH WKH SURGXFWLRQ RI VSHHFK
UHSDLUV LQ GLIIHUHQW ODQJXDJHV� WKH *HUPDQ
FRUSXV %$8),; DQG WKH &KLQHVH FRUSXV
7:37+ ZHUH FKRVHQ WR FDUU\ RXW IXUWKHU
FRPSDUDWLYH DQDO\VHV�

��� *HUPDQ 'DWD� %$8),;

7KH %$8),; FRUSXV �6DJHUHU HW DO� �����
FRQVLVWV RI �� GLJLWDOO\ UHFRUGHG *HUPDQ
KXPDQ�KXPDQ GLDORJXHV� �� SDUWLFLSDQWV
FR�RSHUDWHG LQ SDLUV DV LQVWUXFWRU DQG FRQVWUXFWRU�
ZKHUH WKHLU WDVN ZDV WR EXLOG D WR\�SODQH�
%HFDXVH RI WKH OLPLWHG YLVXDO FRQWDFW EHWZHHQ
GLDORJXH SDUWQHUV LQ VRPH JLYHQ FDVHV� VXEMHFWV
KDG WR UHO\ RQ WKHLU YHUEDO FRPPXQLFDWLRQ WR D
JUHDW H[WHQW� 7KLV FRUSXV VHWWLQJ ZDV HVSHFLDOO\
FRQVWUXFWHG WR IRUFH VXEMHFWV WR UHSDLU WKHLU
VSHHFK HUURUV� )RU WKH SXUSRVH RI WKLV SDSHU WR
LQYHVWLJDWH UHSDLU V\QWD[� WKH FRUSXV DQDO\VLV LV
PDLQO\ FRQFHUQHG ZLWK LPPHGLDWH VHOI�UHSDLUV�
7KH\ ZHUH LGHQWLILHG DQG KDQG�DQQRWDWHG E\ WKH
DXWKRU� ,Q WRWDO� ��� VSHHFK UHSDLUV ZHUH
FODVVLILHG DFFRUGLQJ WR WKHLU V\QWDFWLF DWWULEXWHV
VXFK DV FDWHJRULHV DQG SDUWV RI VSHHFK� 7KH\
ZHUH VXEVHTXHQWO\ DQDO\VHG ZLWK UHVSHFW WR WKH

                                                        
� 9HUEDWLP WUDQVODWLRQ� +H VKRXOG
1(*$7,21�SDUWLFOH VKRXOG SURPRWH HQJLQHHU�ZRUG
IUDJPHQW� HQJLQHHU VR TXLFNO\ ',6&2856(�SDUWLFOH�
6HQWHQWLDO WUDQVODWLRQ � +H VKRXOG VKRXOG QRW EH
SURPRWHG WR HQJLQHHU�ZRUG IUDJPHQW� HQJLQHHU VR

VRRQ�

ORFDWLRQ RI LQWHUUXSWLRQ DQG WKHLU UHSDLU VWUXFWXUH�

��� 0DQGDULQ &KLQHVH 'DWD� 7DLZDQ
3XWRQJKXD &RUSXV �7:37+�

7DLZDQ 3XWRQJKXD &RUSXV �7:37+�� ZKHUH
3XWRQJKXD UHIHUV WR 0DQGDULQ &KLQHVH� ZDV
UHFRUGHG LQ 7DLZDQ� 7KH VSHDNHUV ZHUH DOO ERUQ
LQ 7DLZDQ DQG WKHLU ILUVW ODQJXDJH LV 7DLZDQHVH
�6RXWKHUQ 0LQ�� 7KH VSHDNHUV ZHUH JLYHQ WKH
LQVWUXFWLRQV LQ DGYDQFH WR VSHDN LQ XVXDO
FRQYHUVDWLRQ VW\OH DQG WKH\ FRXOG VSHDN RQ DQ\
WRSLF WKH\ ZDQWHG WR� RU HYHQ RQ QR WRSLF DW DOO�
7KXV� WKH VSRQWDQHRXV DQG FRQYHUVDWLRQ�RULHQWHG
VSHHFK GDWD ZHUH REWDLQHG� $ WRWDO RI ��
VSHDNHUV ZHUH UHFRUGHG LQFOXGLQJ ILYH GLDORJXHV
DQG �� PRQRORJXHV� 7KUHH GLDORJXHV ZHUH
DQDO\VHG IRU WKH VWXG\ LQ WKLV SDSHU DQG HDFK LV
DERXW �� PLQXWHV ORQJ� ,Q WRWDO� ��� LPPHGLDWH
VSHHFK UHSDLUV ZHUH LGHQWLILHG LQ WKHVH WKUHH
GLDORJXHV DQG WKH\ ZHUH DQQRWDWHG DFFRUGLQJ WR
WKH 326 V\VWHP GHYHORSHG IRU WKH 6LQLFD &RUSXV
�&.,3 ������

��� &RPSDULVRQ RI 5HSDLU 'DWD

6RPH FHQWUDO VWDWLVWLFV RQ %$8),; DQG 7:37+
GDWD DUH VXPPDULVHG LQ 7DEOH ��

7DEOH �� 6XPPDU\ 6WDWLVWLFV

%$8),; 7:37+

/DQJXDJH *HUPDQ 0DQGDULQ &KLQHVH

WRWDO QR� RI ZRUGV �����
ZRUGV

���� ZRUGV
����� FKDUDFWHUV

WRWDO QR� RI UHSDLUV ��� ���

QR� ZRUGV LQYROYHG
LQ UHSDLUV

���� ZRUGV ��� ZRUGV
���� FKDUDFWHUV

� UHSDLU�ZRUGV RI
WRWDO ZRUGV

��� � ���� � �ZRUG�
��� � �FKDUDFWHU�

� RI SKUDVHV
LQYROYHG LQ UHSDLUV

33 ���� �
13 �� �

93 ���� �
13 ���� �

7DEOH � VKRZV WKDW WKH SHUFHQWDJH RI SUREOHP
ZRUGV �ZRUGV LQYROYHG LQ VSHHFK UHSDLUV� LV
VLPLODU LQ ERWK %$8),; DQG 7:37+ FRUSRUD�
:LWK UHJDUG WR WKH QXPEHU RI ZRUGV �L�H� OH[LFDO
LWHPV� ����� RI RYHUDOO ZRUGV LQ 7:37+ DUH
LQYROYHG LQ UHSDLU VHTXHQFHV� ZKHUHDV RQO\ ����
RI ZRUGV LQ %$8),; DUH IRXQG LQ UHSDLU
VHTXHQFHV� +RZHYHU� WKH VWDWLVWLFV VKRZ D
SDWWHUQ� ZKLFK LV PRUH FORVHO\ UHODWHG� ���� DQG
���� UHVSHFWLYHO\� LI ZH FRQVLGHU WKH QXPEHU RI
FKDUDFWHUV LQVWHDG RI ZRUGV LQ &KLQHVH� &KLQHVH



ZRUGV FDQ EH PRQR� RU PXOWL�V\OODELF� ,Q
&KLQHVH� OH[LFDO LWHPV DUH FRPSRVHG RI
FKDUDFWHUV� ZKHUH HDFK FKDUDFWHU LV DQ
LQGHSHQGHQW PHDQLQJIXO PRQRV\OODELF
PRUSKHPH� 7KLV VWXG\ FDQ SRVVLEO\ SURYLGH
LQVLJKWV LQWR WKH UROH RI FKDUDFWHUV LQ &KLQHVH DW
V\QWDFWLF DQG PRUSKRORJLFDO OHYHOV�

2WKHU LQWHUHVWLQJ UHVXOWV WKDW FDQ EH QRWHG IURP
7DEOH � DUH WKH W\SHV RI SKUDVHV LQYROYHG LQ
UHSDLU VHTXHQFHV� ,Q %$8),;� EHFDXVH RI WKH
WDVN�RULHQWHG FRUSXV VHWWLQJ� IHZ YHUEV ZHUH
XVHG� ,QVWHDG� WKH IRFXV LV PRUH RQ 13V DQG 33V�
VLQFH WKH VSHDNHUV KDG WR H[SUHVV H[DFWO\ ZKDW
WKH SDUWV ORRN OLNH DQG ZKHUH WR SODFH WKHP�
'LIIHUHQW IURP %$8),;� WKH 7:37+ VSHDNHUV
GLG QRW KDYH WR JLYH H[DFW GHVFULSWLRQV�
7KHUHIRUH� D FRQVLGHUDEOH QXPEHU RI YHUEV ZHUH
XVHG� ZKLFK ZH FDQ REVHUYH IURP WKH KLJK
SHUFHQWDJH RI 93V LQYROYHG LQ UHSDLU VHTXHQFHV�
+RZHYHU� LQ ERWK FRUSRUD� 13V PDNH XS D KLJK
SHUFHQWDJH� ��� DQG ����� UHVSHFWLYHO\� )RU
WKLV UHDVRQ� 13V ZLOO EH IXUWKHU LQYHVWLJDWHG IRU
WKHLU V\QWDFWLF VWUXFWXUHV�

� $QDO\VLV RI 5HSDLU 6\QWD[ LQ 13V

7KLV VHFWLRQ LV FRQFHUQHG ZLWK WKH GLVWULEXWLRQ
DQG SDWWHUQV RI 13V LQ WKH FRQWH[W RI UHSDLU
V\QWD[ LQ *HUPDQ DQG 0DQGDULQ &KLQHVH�

��� 5HJXODU 3DWWHUQV

$PRQJ ��� 13V LQYROYHG LQ UHSDLU VHTXHQFHV LQ
%$8),;� WKHUH DUH ��� 13V IRU ZKLFK WKH
LQWHUQDO VWUXFWXUH ZLWKLQ WKH 13V FDQ EH JLYHQ
H[DFWO\ DV IROORZV �7VHQJ ������

13  ! 1

13  ! '(7 � 1

13  ! '(7 � $'-

13  ! '(7 � $'- � 1

13  ! '(7 � $'- � $'- � 1

13  ! VR � '(7 � 1

13  ! VR � '(7 � $'- � 1

13  ! VR � '(7 � $'- � $'- � 1

ZKHUH WKH RWKHU �� 13V LQ UHSDLUV DUH DEULGJHG
UHSDLUV� WKHUHIRUH� WKHLU LQWHUQDO VWUXFWXUHV FDQQRW
EH GHWHUPLQHG�

&RPSDUHG ZLWK *HUPDQ 13�UHSDLUV� &KLQHVH
VSHDNHUV SURGXFH UDWKHU VLPSOH UHSDLU VHTXHQFHV

LQ 13V� 2QO\ ����� ��� RXW RI ���� RI &KLQHVH
UHSDLUV IRXQG LQ WKH FRUSXV DUH VLQJOH 13 SKUDVHV�
7KH UHVW RI UHSDLU VHTXHQFHV LQ ZKLFK 13V DUH
LQYROYHG� FRQWDLQ RWKHU SKUDVDO FDWHJRULHV VXFK
DV YHUE SKUDVHV RU DGYHUELDOV� 6LQFH WKHVH
GLDORJXHV DUH FRQFHUQHG ZLWK QRUPDO DQG
HYHU\GD\ FRQYHUVDWLRQV� QR FRPSOLFDWHG QRXQ
SKUDVHV ZHUH XVHG� 7KHVH 13�UHSDLUV KDYH WKH
IROORZLQJ VWUXFWXUHV�

13  ! 1

13  ! '(7

13  ! '(7 � 1

13  ! $'- � 1

13  ! 48$1 � &/$66

13  ! 48$1 � &/$66 � 1

ZKHUH 48$1 GHQRWHV QXPEHUV DQG &/$66
PHDQV FODVVLILHUV LQ &KLQHVH�

��� 6\QWDFWLF )RUPDOL]DWLRQ

����� RXW RI ��� VSHFLILF 13 UHSDLUV LQ *HUPDQ
VWDUW DW SKUDVH�LQLWLDO SRVLWLRQV DQG HQG DW
SKUDVH�ILQDO SRVLWLRQV� ,Q WKH &KLQHVH GDWD� RQO\
WKUHH 13�UHSDLUV DPRQJ WKH �� VLQJOH 13�UHSDLUV
ZHUH QRW WUDFHG EDFN WR WKH SKUDVH�LQLWLDO
SRVLWLRQ� 3KUDVDO ERXQGDULHV SOD\ D UROH ZKLOH
VSHHFK UHSDLUV DUH SURGXFHG LQ ERWK ODQJXDJHV�
HVSHFLDOO\ SKUDVH�LQLWLDO SRVLWLRQV EHIRUH WKH
UHSDUDQGXP� 7KH V\QWDFWLF VWUXFWXUH RI WKH
PDMRULW\ RI *HUPDQ DQG &KLQHVH UHSDLUV LQ 13V
FDQ EH IRUPDOO\ GHVFULEHG E\ PHDQV RI SKUDVDO
PRGHOOLQJ�

)LJXUH �� 3KUDVDO 0RGHOOLQJ RI *HUPDQ 13�5HSDLUV

DET

N

ADJ

)LJXUH � PRGHOV ��� RI 13 UHSDLU VHTXHQFHV RI
WKH W\SH '(7 $'- 1 LQ %$8),;� ZKHUH WKH
UHIOH[LYH DUURZ RQ '(7 GHVLJQDWHV WKH VHTXHQFH



'(7 '(7� 7KH ILUVW '(7 FDQ EH D IUDJPHQWDU\
RU D IDOVH GHWHUPLQHU� ZKHUHDV WKH VHFRQG '(7 LV
VXSSRVHG WR EH WKH FRUUHFWHG ZRUG DFFRUGLQJO\�
7KH LQLWLDO HOHPHQW '(7 LQ D *HUPDQ QRXQ
SKUDVH� L�H� WKH SKUDVH�LQLWLDO ERXQGDU\ LV WKH
PRVW IUHTXHQW ORFDWLRQ DW ZKLFK D UHSDLU LV
UHVWDUWHG� ,Q RWKHU ZRUGV� ZKLOH SURGXFLQJ
UHSDLUV� VSHDNHUV WHQG WR JR EDFN WR WKH
GHWHUPLQHU WR UHSDLU 13V�

$OWKRXJK WKH GDWD LQYHVWLJDWHG KHUH LV QRW
QHFHVVDULO\ UHSUHVHQWDWLYH IRU PRVW &KLQHVH
VSHDNHUV� WKLV UHVXOW� GRHV QRW HPSLULFDOO\
FRQILUP &KXL¶V FRQFOXVLRQ ������ WKDW V\QWD[
VKRXOG SOD\ D OHVV LPSRUWDQW UROH WKDQ WKH OH[LFDO
FRPSOH[LW\ DQG WKH TXDQWLW\ FRQVWUDLQW RI WKH
WR�EH�UHSDLUHG OH[LFDO LWHPV� ,QVWHDG� WKH
SKUDVH�LQLWLDO SRVLWLRQ VHHPV WR EH WKH ORFDWLRQ
WR UHVWDUW UHSDLUV LQ &KLQHVH� 7KHUHIRUH� WKH
UHVXOWV LQGLFDWH WKDW WKH OH[LFDO FRQWHQW RI WKH
WR�EH�UHSDLUHG LWHPV WHQGV WR SOD\ D OHVV
LPSRUWDQW UROH WKDQ V\QWD[ LQ ERWK ODQJXDJHV�

��� &URVV�/LQJXLVWLF 'LIIHUHQFHV

,Q FRQWUDVW WR WKH VLPLODULWLHV EHWZHHQ *HUPDQ
DQG &KLQHVH VSHHFK UHSDLUV PHQWLRQHG LQ WKH
VHFWLRQV DERYH� GLIIHUHQFHV FDQ DOVR EH LGHQWLILHG�
6RPH GLIIHUHQFHV FDQ EH QRWHG WKURXJK D
FRPSDULVRQ RI UHSDLU V\QWD[ LQ *HUPDQ DQG
0DQGDULQ &KLQHVH� ,W LV PRUH FRPPRQ IRU 13V
LQ *HUPDQ WR EH UHSDLUHG GLUHFWO\ ZLWKLQ 13V�
ZKHUHDV LQ &KLQHVH 13V DUH RIWHQ UHSDLUHG
ZLWKLQ D PRUH FRPSOH[ V\QWDFWLF FRQWH[W� L�H�
&KLQHVH UHSDLUV DUH FRPSRVHG RI PRUH WKDQ RQH
SKUDVDO FDWHJRU\� 7R LQYHVWLJDWH WKH V\QWDFWLF
DQG PRUSKRORJLFDO GLVWULEXWLRQ RI VSHHFK UHSDLUV
LQ ERWK ODQJXDJHV� WKH OHQJWK RI UHWUDFLQJ LQ ERWK
ODQJXDJHV LV H[DPLQHG� 7KH UHVXOWV DUH SUHVHQWHG
LQ 7DEOH ��

7DEOH �� 'LVWULEXWLRQ RI 5HWUDFLQJ

UHWUDFHG ZRUGV RU
FKDUDFWHUV

*HUPDQ
�ZRUGV�

&KLQHVH
�FKDUDFWHUV�

� ����� ����
� ����� �����
� ����� �����
� ���� ��
� � ����

1R VLPLODULW\ EHWZHHQ *HUPDQ DQG &KLQHVH ZDV
REWDLQHG E\ FKHFNLQJ WKH QXPEHU RI UHWUDFHG
ZRUGV LQ &KLQHVH� EHFDXVH WKH PDMRULW\ RI ³WKH
UHWUDFHG SDUWV´ LQ &KLQHVH DUH ZRUG IUDJPHQWV�
%XW LW LV FOHDUO\ VKRZQ LQ 7DEOH � WKDW *HUPDQ
ZRUGV DQG &KLQHVH FKDUDFWHUV SOD\ D VLPLODU UROH
LQ WKH SURGXFWLRQ RI VSHHFK UHSDLUV� :KHWKHU LW
KDV WR GR ZLWK WKH V\OODELF ZHLJKWLQJ LQ ERWK
ODQJXDJHV RU WKH VHPDQWLF FRQWHQW RI FKDUDFWHUV
LQ &KLQHVH QHHGV IXUWKHU OLQJXLVWLF LQYHVWLJDWLRQ�

� )RUPDO 0RGHOOLQJ

:LWK UHJDUG WR UHODWLRQV RI UHSDLU V\QWD[ DQG WKH
HGLWLQJ VWUXFWXULQJ LQ UHSDLUV� LQVWHDG RI RQO\
ORRNLQJ LQWR WKHLU VXUIDFH VWUXFWXUH� WKH V\QWDFWLF
UHJXODULW\ LQ *HUPDQ DQG &KLQHVH 13�UHSDLUV
FDQ EH PRGHOOHG LQ WKH IRUP RI ILQLWH VWDWH
DXWRPDWD� :H DJDLQ WDNH *HUPDQ DV H[DPSOH�

��� )LQLWH 6WDWH $XWRPDWD

)LQLWH VWDWH DXWRPDWD VLPLODU WR 0 ZLWK

ε�WUDQVLWLRQV GHQRWHG E\ D TXLQWXSOH �4� Σ� δ� T��
)! GHILQHG DV IROORZV FDQ PRGHO PRUH WKDQ ���
RI RYHUDOO *HUPDQ 13�UHSDLUV�
4  ^T�� T�� T�� T�� TI`�

Σ  ^GHW� DGM� Q� GHW�G�� DGM�G� Q�G� ε`�
T� LV WKH LQLWLDO VWDWH�
)  ^T�` DQG

δ�T�� GHW� T�� δ�T�� DGM� T�� δ�T�� Q� T��
δ�T�� GHW�G� TI� δ�T�� DGM�G� TI� δ�T�� Q�G� TI�
δ�TI� ε� T�� δ�T�� ε� T�� δ�T�� ε� T��
δ�T�� ε� T�

0 LV JUDSKLFDOO\ LOOXVWUDWHG LQ )LJXUH �� 6HYHUDO
SDUWLFXODULWLHV DUH GHVFULEHG LQ WKLV DXWRPDWRQ�
)LUVW� ZKHQ 13�UHSDLUV DUH SURGXFHG� QR PDWWHU
ZKHUH WKH UHDO SUREOHP ZRUG LV ORFDWHG �,W FDQ EH
GHW�G� DGM� DGM�G� Q RU Q�G�� VSHDNHUV WHQG WR JR
EDFN WR WKH SKUDVH�LQLWLDO SRVLWLRQ WR UHVWDUW WKHLU
VSHHFK� ,W WKH FDVH RI 13V� WKH GHWHUPLQHU LV WKH
PRVW IUHTXHQW ORFDWLRQ IRU UH�LQLWLDWLQJ D FRUUHFW
VSHHFK� 7KH ILQDO SRVLWLRQ LV LQ PRVW FDVHV
SKUDVH�ILQDO� 7KHUHIRUH� LQ 0� WKHUH LV RQO\ RQH
ILQDO VWDWH T�� 7KLV PRGHOV WKH FRKHUHQFH ZLWKLQ
13 SKUDVHV LQ *HUPDQ WKDW VSHDNHUV XVXDOO\
FRPSOHWH SKUDVHV� DIWHU WKH\ KDYH VWDUWHG WKHP�

                                                        
6 Det-d, adj-d, and n-d denote fragmentary (or false) 
determiners, adjectives and nouns respectively. 



)LJXUH �� )LQLWH 6WDWH $XWRPDWRQ 0
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��� 'LVFXVVLRQ

7KH )6$ 0 VXJJHVWHG DERYH LV VXLWDEOH IRU WKH
V\QWDFWLF FKDUDFWHULVWLFV RI VSHHFK UHSDLUV LQ ERWK
*HUPDQ DQG &KLQHVH� 5HSDLU V\QWD[ KDV EHHQ
WDNHQ LQWR FRQVLGHUDWLRQ IURP D SURFHGXUDO SRLQW
RI YLHZ� LQVWHDG RI VLPSO\ GHVFULELQJ WKH
VHTXHQWLDO VWUXFWXUHV� ,Q WKLV PRGHO� SUREDELOLWLHV
�IRU LQVWDQFH� ZRUG IUHTXHQF\ RU DFRXVWLF
IHDWXUHV� RQ WKH DUFV FDQ EH LPSOHPHQWHG WR
RSHUDWH D SDUVLQJ V\VWHP� ZKLFK FDQ GHDO ZLWK
VSHHFK UHSDLUV� +RZHYHU� VSHHFK GDWD RI
DSSURSULDWH VL]H DUH QHHGHG WR REWDLQ VLJQLILFDQW
SUREDELOLWLHV�

)RU PRUH OLQJXLVWLF LQVLJKWV LQWR WKH
ZRUG�FKDUDFWHU UHODWLRQV LQ &KLQHVH RU DFURVV
ODQJXDJHV� L�H� WKH RYHUODSSLQJ V\QWDFWLF DQG
PRUSKRORJLFDO UROH RI SKUDVDO ERXQGDULHV�
IXUWKHU PRGLILFDWLRQ LV QHHGHG WR PDNH WKH UHSDLU
SURFHVVLQJ DQG GHWHFWLRQ LQ WKH &KLQHVH FDVH
PRUH UHDOLVWLF�

&RQFOXVLRQ

7KLV SDSHU KDV VKRZQ WKDW VSHHFK UHSDLUV QRW
RQO\ SOD\ D GHFLVLYH UROH LQ VSHHFK SURFHVVLQJ
WHFKQRORJ\ V\VWHPV� WKH\ DOVR SURYLGH HPSLULFDO
HYLGHQFH DQG LQVLJKWV LQWR WKH LQKHUHQW OLQJXLVWLF
FKDUDFWHULVWLFV RI ODQJXDJHV� %DVHG RQ WKH UHVXOWV
RI FRUSXV DQDO\VLV� VLPLODU V\QWDFWLF IHDWXUHV RI

VSHHFK UHSDLUV LQ *HUPDQ DQG &KLQHVH ZHUH
LGHQWLILHG DQG WKH UHSDLU V\QWD[ ZDV IRUPDOO\
PRGHOOHG E\ PHDQV RI SKUDVDO PRGHOOLQJ DQG
ILQLWH VWDWH DXWRPDWD� 'LVFUHSDQF\ DW WKH
PRUSKRORJLFDO OHYHO RI ERWK ODQJXDJHV ZDV
VKRZQ DQG PRUH GHWDLOHG LQYHVWLJDWLRQV DUH
QHFHVVDU\� )XUWKHU DQDO\VHV RQ DFRXVWLF�SURVRGLF
IHDWXUHV RI FURVV�OLQJXLVWLF GDWD DUH FXUUHQWO\
EHLQJ FDUULHG RXW�

$FNQRZOHGJHPHQWV

,¶G OLNH WR WKDQN WKH 6RQGHUIRUVFKXQJVEHUHLFK
�6)% ���� FROOHDJXHV LQ %LHOHIHOG ZKR FROOHFWHG
DQG SUH�SURFHVVHG WKH %$8),; GDWD DV ZHOO DV
WKH FROOHDJXHV LQ WKH ,QGXVWULDO 5HVHDUFK
7HFKQRORJ\ ,QVWLWXWH �,57,� LQ &KX�'RQJ ZKR
NLQGO\ VXSSRUWHG PH ZLWK WKH 7:37+ FRUSXV
GDWD� :LWKRXW WKHP WKH LQYHVWLJDWLRQ GHVFULEHG
LQ WKLV SDSHU ZRXOG QRW KDYH EHHQ FDUULHG RXW
DQG WKLV SDSHU FRXOG QRW SRVVLEO\ KDYH EHHQ
ZULWWHQ�

5HIHUHQFHV

&KDR <��5� ������ $ *UDPPDU RI 6SRNHQ &KLQHVH�
%HUNHOH\� 8QLYHUVLW\ RI &DOLIRUQLD 3UHVV�

&KXL .��:� ������ 2UJDQL]DWLRQ RI 5HSDLU LQ
&KLQHVH &RQYHUVDWLRQ� 7H[W ����� SS� ��������

&.,3 ������ 6LQLFD %DODQFHG &RUSXV� 7HFKQLFDO
5HSRUW QR� ������������ �LQ &KLQHVH�

(NOXQG 5� DQG 6KULEHUJ (� ������ &URVV�/LQJXLVWLF

'LVIOXHQF\ 0RGHOLQJ� $ &RPSDUDWLYH $QDO\VLV RI

6ZHGLVK DQG $PHULFDQ (QJOLVK +XPDQ�+XPDQ
DQG +XPDQ�0DFKLQH 'LDORJV� ,Q� 3URFHHGLQJV
RI ,&6/3¶��� 6\GQH\� $XVWUDOLD� SS� ����������

+HHPDQ� 3� DQG $OOHQ� -� ������ 6SHHFK 5HSDLUV�

,QWRQDWLRQDO 3KUDVHV DQG 'LVFRXUVH 0DUNHUV�

0RGHOOLQJ 6SHDNHUV¶ 8WWHUDQFHV LQ 6SRNHQ
'LDORJXH� &RPSXWDWLRQDO /LQJXLVWLFV ����� WR
DSSHDU�

+LQGOH� '� ������ 'HWHUPLQLVWLF 3DUVLQJ RI

6\QWDFWLF 1RQ�IOXHQFLHV� ,Q� $&/¶���
3KLODGHOSKLD� 86$� SS� ��������

/HH <��6� DQG &KHQ +��+� ������ 8VLQJ $FRXVWLF
DQG 3URVRGLF &XHV WR &RUUHFW &KLQHVH 6SHHFK

5HSDLUV� ,Q� 3URFHHGLQJV RI (85263((&+¶���
5KRGHV� *UHHFH� SS� ����������

/HYHOW :� -� ������ 0RQLWRULQJ DQG 6HOI�5HSDLU LQ
6SHHFK� &RJQLWLRQ ��� SS� �������



/L &� DQG 7KRPSVRQ 6� ������ 0DQGDULQ &KLQHVH�
$ )XQFWLRQDO 5HIHUHQFH *UDPPDU� %HUNHOH\�

8QLYHUVLW\ RI &DOLIRUQLD 3UHVV�

/LFNOH\� 5� -� DQG %DUG� (� *� ������ :KHQ &DQ

/LVWHQHUV 'HWHFW 'LVIOXHQF\ LQ 6SRQWDQHRXV

6SHHFK" /DQJXDJH DQG 6SHHFK ����� SS�
��������

1DNDWDQL� &� DQG +LUVFKEHUJ� -� ������ $
&RUSXV�%DVHG 6WXG\ RI 5HSDLU &XHV LQ

6SRQWDQHRXV 6SHHFK� -RXUQDO RI WKH $FRXVWLFDO
6RFLHW\ RI $PHULFD ��� SS� ����������

6DJHUHU *� DQG (LNPH\HU +� DQG 5LFNKHLW *� ������

³:LU EDXHQ MHW]W HLQ )OXJ]HXJ´� .RQVWUXLHUHQ
LP 'LDORJ� $UEHLWVPDWHULDOLHQ� 7HFKQLFDO 5HSRUW�

6)%��� ³6LWXLHUWH .�QVWOLFKH .RPPXQLNDWLRQ�

8QLYHUVLW\ RI %LHOHIHOG� *HUPDQ\�

7VHQJ 6��&� ������ *UDPPDU� 3URVRG\ DQG 6SHHFK

'LVIOXHQFLHV LQ 6SRNHQ 'LDORJXHV� 3K' 7KHVLV�
8QLYHUVLW\ RI %LHOHIHOG� *HUPDQ\�

7VHQJ 6��&� ������ $ /LQJXLVWLF $QDO\VLV RI 5HSDLU
6LJQDOV LQ &R�RSHUDWLYH 6SRNHQ 'LDORJXHV� ,Q�

3URFHHGLQJV RI ,&6/3¶��� 6\GQH\� $XVWUDOLD� SS�

����������

8KPDQQ� 6� ������ 6HOEVWUHSDUDWXUHQ LQ

$OOWDJVGLDORJHQ� (LQ )DOO I�U HLQH LQWHJUDWLYH
.RQYHUVDWLRQVWKHRULH� ,Q� 6\QWD[ GHV

JHVSURFKHQHQ 'HXWVFKHQ� (G� 6FKORELQVNL�
:HVWGHXWVFKHU 9HUODJ� SS� ��������


