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sustainability�of�the�model's�pro�tability,�and�that�investors’�trading�vari�

eties�are�diverse�and�with�high�transaction�cost,�this�paper�further�veri�es�

WKH�VXVWDLQDELOLW��DQG�JHQHUDO�DSSOLFDELOLW��RI�WKHVH�WZR�PRGHOV��XVLQJ�WKH�
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1.�Introduction

:
ith�the�rapid�development�of�the��nancial�mar�

NHW��WKH�WUDGLQJ�PRGH�ZKLFK�UHOLHV�RQ�WKH�H[�

SHULHQFH�RI�LQYHVWPHQW�PDQDJHUV�WR�FDUU��RXW�

PDQXDO�RSHUDWLRQ�LV�FRQIURQWHG�ZLWK�SUDFWLFDO�FKDOOHQJHV�

VXFK�DV� WKH�DJJUDYDWLRQ�RI�PDUNHW� ULVNV�DQG� IUHTXHQW�

FKDQJHV��VR�LW�LV�QHFHVVDU��WR�LQWURGXFH�SURJUDP�WUDGLQJ�WR�

DXWRPDWLFDOO��SODFH�RUGHUV�� LPSURYH�HIILFLHQF��DQG�FRQ�

WURO�ULVNV��1RZDGD�V��WKH�SURSRUWLRQ�RI�SURJUDP� WUDGLQJ�

LQ�WKH�VWRFN��ERQG��RSWLRQ��IXWXUHV�DQG�RWKHU�PDUNHWV�LV�

LQFUHDVLQJ��)LQDQFLDO�LQVWLWXWLRQV�VXFK�DV�0RUJDQ�6WDQOH���
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'HXWVFKH�%DQN�DQG�*ROGPDQ�6DFKV�DUH�WKH�PRVW�DFWLYH�

SDUWLFLSDQWV�LQ�SURJUDP�WUDGLQJ�

7UDQVDFWLRQ�FRVW�FDQ�EH�GLYLGHG�LQWR�H[SOLFLW�WUDQVDFWLRQ�

FRVW�DQG�LPSOLFLW�WUDQVDFWLRQ�FRVW�>�@��$PRQJ�WKHP��WKH�H[�

SOLFLW�WUDQVDFWLRQ�FRVW�LQFOXGHV�WUDQVDFWLRQ�IHH��VWDPS�WD[��

HWF���WKH�LPSOLFLW� WUDQVDFWLRQ�FRVW�PDLQO��LQFOXGHV�PDUNHW�

LPSDFW�FRVW��RSSRUWXQLW��FRVW��HWF��0DUNHW�LPSDFW�UHIHUV�WR�

WKH�FKDQJH�RI�WUDQVDFWLRQ�SULFH�FDXVHG�E��WKH�VXEPLVVLRQ�

RI�DQ�RUGHU�WR�WKH�PDUNHW��ZKLFK�RIWHQ�OHDGV�WR�WUDQVDFWLRQ�

VOLSSDJH��7KHRUHWLFDOO��� WKH� VL]H�RI�PDUNHW� LPSDFW� LV� WKH�

GLIIHUHQFH�EHWZHHQ�WKH�SULFH�ZKHQ�WKH�RUGHU�LV�H[HFXWHG�

DQG�WKH�SULFH�ZKHQ�WKH�RUGHU�GRHV�QRW�H[LVW�LQ�WKH�PDUNHW��

Opportunity�cost�refers�to�the�part�of�pro�t�lost�caused�by�

WKH�RUGHU�H[HFXWLRQ�IDLOXUH��'XH�WR� WKH� OLPLWHG� OLTXLGLW��

DQG�UDSLG�SULFH�FKDQJHV� LQ� WKH�PDUNHW�� WKH�OLPLWHG�SULFH�

RUGHUV�VXEPLWWHG�E�� LQYHVWRUV�PD��QRW�EH�DEOH�WR�EH�H[�

HFXWHG�FRPSOHWHO���UHVXOWLQJ�LQ�RSSRUWXQLW��FRVW��,Q� IDFW��

E��DQDO�]LQJ�WKH�GDWD�RI�7HO�$YLY�6WRFN�([FKDQJH��$ODP�

DQG�7WNDWFK>�@�IRXQG�WKDW�RQO��DERXW�����RI�RUGHUV�FRXOG�

EH�FRPSOHWHO��FORVHG��,I� LQYHVWRUV�WU��WKHLU�EHVW� WR�SXVK�

RUGHUV�WR�EH�IXOO��H[HFXWHG�WR�UHGXFH�WKH�RSSRUWXQLW��FRVW��

WKLV�ZLOO� WKHQ�XQGRXEWHGO�� LQFUHDVH� WKH�PDUNHW� LPSDFW�

FRVW��&RPSDUHG�ZLWK�WKH�H[SOLFLW�FRVW��LPSOLFLW�FRVW�LV�QRW�

HDV��WR�EH�REVHUYHG�DQG�PHDVXUHG�GLUHFWO���EXW�LW�DFFRXQWV�

IRU�D�ODUJH�SURSRUWLRQ�LQ�WKH�WRWDO�WUDQVDFWLRQ�FRVW�

7HFKQLFDO�LQGLFDWRUV�DUH�GLYLGHG� LQWR�WUHQG� LQGLFDWRUV�

DQG�VZLQJ�LQGLFDWRUV��7UHQG�LQGLFDWRUV� LQFOXGH�0RYLQJ�

$YHUDJH��0$��DQG�0RYLQJ�$YHUDJH�&RQYHUJHQFH�DQG�

'LYHUJHQFH��0$&'��� VZLQJ�LQGLFDWRUV�LQFOXGH�5HODWLYH�

6WUHQJWK�,QGH[��56,���&RPPRGLW��&KDQQHO�,QGH[� �&&,���

:LOOLDP�,QGH[��:06���.'-� ,QGH[� �.'-���2Q�%DODQFH�

9ROXPH��2%9��DQG�3V�FKRORJLFDO�/LQH��36<���HWF��0DQ��

VFKRODUV�KDYH�GRQH�D�ORW�RI�HPSLULFDO�UHVHDUFK�RQ�WKH�SUH�

dictability�of�technical�indicator�analysis�in��nancial�mar�

NHW��WKH�HPSLULFDO�FRQFOXVLRQV�DUH�REYLRXVO��GLIIHUHQW��)RU�

H[DPSOH��SDUN�DQG�,UZLQ�������>�@� IRXQG�LQ�WKH�OLWHUDWXUH�

UHYLHZ�WKDW����RI�WKH����HPSLULFDO�OLWHUDWXUH�FRQFOXVLRQV�

VXSSRUW�WKDW�WKH�WHFKQLFDO�DQDO�VLV�PHWKRG�FDQ�REWDLQ�H[�

FHVV�HDUQLQJV��DQG����RI�WKHP�EHOLHYH�WKDW� WKH� WHFKQLFDO�

DQDO�VLV�PHWKRG�FDQQRW�REWDLQ�H[FHVV�HDUQLQJV��%DHWMH�

HW� DO�� ������>�@�SRLQWHG�RXW� WKDW� WKH�SUHGLFWLRQ�HIIHFW�RI�

WHFKQLFDO�LQGLFDWRUV� LV�VWDEOH��/LQ�-LH�HW� DO��������>�@�FRQ�

VWUXFWHG�WZR�PRGHOV�EDVHG�RQ�WKH�56,�DQG�&&,�LQGLFDWRUV�

UHVSHFWLYHO���:KHQ�DVVXPLQJ�WKH�PDUJLQ�UDWLR�HTXDOV����

DQG�FRQVLGHULQJ�QHLWKHU�WUDQVDFWLRQ�FRVW�QRU�VOLSSDJH��WKH�

EDFN�WHVWLQJ�UHVXOWV�RI�VL[�PRQWK�WUDGLQJ�GDWD�RI�SDOP�RLO�

IXWXUHV�VKRZ�WKDW�ERWK�PRGHOV�FDQ�DFKLHYH�DQ�DQQXDO�UH�

WXUQ�UDWH�RI�PRUH�WKDQ�������'LIIHUHQW�IURP�WKH�SUHYLRXV�

VWXGLHV��&KRQJ�������>�@�IRXQG�WKDW�ERWK�0$&'�DQG�56,�

DQDO�VLV�FDQ�REWDLQ�H[FHVV� UHWXUQ��EXW� WKH�H[FHVV� UHWXUQ�

GHFUHDVHG�DIWHU�������,Q�UHFHQW��HDUV��ZLWK�WKH�GHYHORS�

ment�of�computer�and�arti�cial� intelligence,�some�schol�

DUV�FRPELQH�PXOWLSOH� WHFKQLFDO� LQGLFDWRUV��RU�FRPELQH�

WHFKQLFDO� LQGLFDWRUV�ZLWK�690��VXSSRUW�YHFWRU�PDFKLQH���

55/��UHFXUUHQW�UHLQIRUFHPHQW�OHDUQLQJ���$11��DUWLILFLDO�

QHXUDO�QHWZRUN��RU�RWKHU�PHWKRGV�WR�EXLOG�D�QHZ�WUDQVDF�

WLRQ�PRGHO��)RU�H[DPSOH��:X�HW�DO��������>�@�veri�ed�that�

WKH�FRPELQDWLRQ�RI�0$&'��56,�DQG�.'-�LQGLFDWRUV�FDQ�

DFFXUDWHO��SUHGLFW�WKH�VKRUW�WHUP�SULFH�FKDQJH�WUHQG�RI�WKH�

VWRFN�PDUNHW��.LP�������>�@�XVHG����WHFKQLFDO�LQGLFDWRUV�DV�

WKH�LQLWLDO�SDUDPHWHUV�RI�690�WR�SUHGLFW� WKH�GDLO��FKDQJH�

GLUHFWLRQ�RI�.RUHDQ�VWRFN�FRPSRVLWH� LQGH[��'HPSVWHU�

DQG�/HHPDQV�������>�@�IRXQG�WKDW�ZKHQ�XVLQJ�55/�PRGHO�

WR�SUHGLFW�� WKH�PHWKRG�RI�DGGLQJ� WHFKQLFDO� LQGLFDWRUV�WR�

WKH�LQSXW�GDWD�LV�QRW�EHWWHU�WKDQ�WKH�PHWKRG�RI�XVLQJ�RQO��

ODJJHG�UHWXUQ�DV� LQSXW��=KDQJ�DQG�0DULQJHU�XVHG�JHQHWLF�

DOJRULWKP�WR�VHOHFW�WKH�EHVW�VXEVHW�RI�LQSXW�SDUDPHWHUV�RI�

55/�PRGHO�IURP�PDQ��LQGLFDWRUV�LQFOXGLQJ�ODJJHG�UHWXUQ��

WHFKQLFDO� LQGLFDWRUV��IXQGDPHQWDO� LQGLFDWRUV�DQG�HFRQR�

PHWULF�LQGLFDWRUV��7KHLU�H[SHULPHQWDO�UHVXOWV�XVLQJ�GDWD�RI�

����������>��@�DQG�����FRQVWLWXHQW�VWRFNV�������>��@�RI�6�3�

����LQGH[�VKRZ�WKDW�WKH�RSWLPL]DWLRQ�PRGHO�RI�JHQHWLF�DO�

JRULWKP�LV�EHWWHU�WKDQ�WKDW�XVLQJ�RQO��FORVLQJ�SULFH�ODJJHG�

UHWXUQ�DV� LQSXW��ZKLFK�VKRZV�WKDW� WKH� MRLQW� LQIRUPDWLRQ�

IRXQG�LQ�WKH�FRPELQDWLRQ�RI�WHFKQLFDO�LQGLFDWRUV��IXQGD�

PHQWDO�LQGLFDWRUV�DQG�HFRQRPLF�LQGLFDWRUV�LV�FRQGXFLYH�WR�

WKH�SHUIRUPDQFH�RI�55/�PRGHO�

,Q�PDQ�� RI� WKH�DERYH�VWXGLHV�� /LQ�V� WZR�PRGHOV>�@��

EDVHG�RQ�WKH�56,�DQG�&&,�LQGLFDWRUV��DFKLHYHG�DQ�DQQXDO�

UHWXUQ� UDWH�RI�PRUH� WKDQ�������ZKLFK� LV� WKH�KLJKHVW� LQ�

PDQ��PRGHOV��7KHQ��ZKHQ�FRQVLGHULQJ� WKH� WUDQVDFWLRQ�

cost,�can�these�models�still�bring�stable�bene�ts�to�futures�

WUDGLQJ"�,Q�RUGHU�WR�DQVZHU� WKLV�TXHVWLRQ�� WKLV�SDSHU�ZLOO�

IXUWKHU�YHULI�� WKH�WZR�PRGHOV�IRU�WKH�IROORZLQJ�UHDVRQV��

ILUVWO��� FRPSDUHG�ZLWK�WKH�VKRUW�WHUP�SURILW� OHYHO�RI� WKH�

WUDGLQJ�PRGHO�� LQYHVWRUV�SD��PRUH�DWWHQWLRQ�WR�WKH� VXV�

WDLQDELOLW��RI� WKH�PRGHO�V�SURILWDELOLW�� LQ�DFWXDO�WUDGLQJ��

Besides,� investors’� trading�varieties�are�diversi�ed,�while�

/LQ�V�VWXG��RQO��XVHG�WKH�FORVLQJ�SULFH�RI�SDOP�RLO�IXWXUHV�

IRU� VL[�PRQWKV�� WKH�QXPEHU�RI� IXWXUHV�YDULHWLHV�DQG�WKH�

DPRXQW�RI�GDWD�WHVWHG�DUH�WRR�VPDOO��6R��WKH�VXVWDLQDELOLW��

DQG�XQLYHUVDO�DSSOLFDELOLW��RI� WKHVH�WZR�PRGHOV�KDYH�QRW�

been�fully�veri�ed�in�Lin’s�study;�secondly,�the�transaction�

FRVW�LV�KLJK� LQ� WKH�DFWXDO�WUDQVDFWLRQ��8VXDOO��� WUDGHUV�LQ�

WKH�PDUNHW�DUH�PDLQO��GLYLGHG�LQWR�LQGLYLGXDO�WUDGHUV�DQG�

LQVWLWXWLRQDO� WUDGHUV��7KH�DPRXQW�RI� IXQGV�RI� LQGLYLGXDO�

WUDGHUV�LV�VPDOO��VR�WKH�WUDQVDFWLRQ�IHH�UDWH�LV�KLJK��LQVWLWX�

WLRQDO�LQYHVWRUV�FDQ�HQMR��D�ORZHU�WUDQVDFWLRQ�IHH�UDWH�EH�

FDXVH�RI�WKHLU�FDSLWDO�DGYDQWDJHV��EXW�WKHLU�WUDQVDFWLRQ�YRO�

XPH�LV�ODUJH��UHVXOWLQJ�LQ�KLJKHU�PDUNHW�LPSDFW�FRVW�DQG�

RSSRUWXQLW��FRVW��VR�WKH� WRWDO�WUDQVDFWLRQ�FRVW� LV�QRW�OHVV�

WKDQ�WKDW�RI�LQGLYLGXDO�LQYHVWRUV��7KLUGO���D�YHULILFDWLRQ�
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deducting�the�transaction�cost�can�better�re�ect�the�pro�t�

DELOLW��DQG�ULVN�OHYHO�RI�D�PRGHO�LQ�WKH�DFWXDO�LQYHVWPHQW��

%DVHG�RQ�WKLV��WKLV�SDSHU�PDLQO��VWXGLHV�WKH�FKDQJHV�RI�

LQYHVWPHQW�LQFRPH�DQG�ULVN�RI����NLQGV�RI�FRPPRGLW��IX�

WXUHV�ZKHQ�WUDGLQJ�ZLWK�WKH�WZR�PRGHOV�EDVHG�RQ�56,�DQG�

&&,�LQGLFDWRUV�XQGHU�WKH�FRQVXPSWLRQ�WKDW�WKH�WUDQVDFWLRQ�

FRVW�LV�WKH�QRUPDO�FRPPLVVLRQ�RI�IXWXUHV�FRPSDQLHV�

2.�Trading�Models

2.1�RSI�Indicator�Model

56,�LQGLFDWRU�ZDV�SURSRVHG�E��:HOOHV�:LOGHU�LQ�KLV�ERRN�

�QHZ�LGHDV�RI�WHFKQLFDO�WUDGLQJ�V�VWHP��LQ�������,W�LV�FDO�

FXODWHG�DQG�SORWWHG�DFFRUGLQJ�WR�WKH�UDWLR�RI� WKH�VXP�RI�

SULFH�ULVH�DQG�WKH�VXP�RI�SULFH�FKDQJH�LQ�D�FHUWDLQ�SHULRG�

RI�WLPH� WR�PHDVXUH�WKH�UHODWLRQVKLS�EHWZHHQ�PDUNHW� VXS�

SO��DQG�GHPDQG��7KH�FDOFXODWLRQ�PHWKRG�RI�56,�LV�� WKH�

FRPPRQO��XVHG�SDUDPHWHUV�RI�56,�DUH������DQG�����:KHQ�

VHOHFWLQJ����DV�WKH�SDUDPHWHU�����FORVLQJ�SULFHV�RI�WKH�SUH�

YLRXV����.�OLQHV�DQG�WKH�FXUUHQW�.�OLQH�DUH�REWDLQHG��WKHQ�

IRU�HDFK�RI�WKH�ODVW����.�OLQHV�VXEWUDFW� LWV�FORVLQJ�SULFH�

IURP�WKH�FORVLQJ�SULFH�RI�LWV�SUHYLRXV�.�OLQH�WR�REWDLQ����

QXPEHUV��7KH�FDOFXODWLRQ�IRUPXOD�RI�56,�LV�DV�IROORZV�

0 D DQ= ≥∑
Q
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7KH�DERYH�IRUPXOD�XVHV����DV�SDUDPHWHU��0�UHSUHVHQWV�

WKH�VXP�RI�SULFH�LQFUHDVHV�LQ����.�OLQHV��1�UHSUHVHQWV�WKH�

VXP�RI�SULFH�GHFUHDVHV��DQG�0�1�UHSUHVHQWV�WKH�VXP�RI�

RYHUDOO�SULFH�FKDQJHV��7KH�YDOXH�RI�56,�LV�EHWZHHQ��������

ZKLFK� LV� ODUJHU�ZKHQ� WKH�PDUNHW� LV�VWURQJ�DQG�VPDOOHU�

ZKHQ�WKH�PDUNHW�LV�ZHDN��56,�LQGLFDWRU�FDQ�XVH�GLIIHUHQW�

SHULRG�SDUDPHWHUV��56,�RI�GLIIHUHQW�SHULRGV�FDQ�EH�XVHG�

LQ�D�FRPSUHKHQVLYH�ZD���,Q�/LQ�V�VWXG��� WZR�56,V�ZLWK�

GLIIHUHQW�SDUDPHWHUV�ZHUH�XVHG��7KH�56,�ZLWK� VPDOOHU�

SDUDPHWHU�LV�FDOOHG�VKRUW�WHUP�65,��� WKH�56,�ZLWK�ELJJHU�

SDUDPHWHU� LV� FDOOHG� ORQJ�WHUP�65,��%DVHG�RQ� WKLV�� WKH�

WUDGLQJ� VWUDWHJ��DGRSWHG�E��/LQ�LV��EX��ORQJ�ZKHQ�56,��

JRHV�XS� WKURXJK�56,��DQG�VHOO� VKRUW�ZKHQ�56,��JRHV�

GRZQ�WKURXJK�56,��

2.2�CCI�Indicator�Model

7KH�&&,� LQGLFDWRU�FUHDWHG�E��'RQDOG�/DPEHUW� LQ� WKH�

����V� LV�ZLGHO��XVHG�LQ�WKH� VWRFN�DQG� IXWXUHV�PDUNHWV��

'LIIHUHQW� IURP�PRVW�WHFKQLFDO� LQGLFDWRUV�WKDW�XVH�RSHQ�

LQJ��� FORVLQJ���KLJKHVW��RU� ORZHVW�SULFH�VHSDUDWHO���&&,�

LQWURGXFHV� WKH�FRQFHSW�RI�GHYLDWLRQ�OHYHO�EHWZHHQ�SULFH�

and�average�interval�of��xed�period�price�according�to�the�

VWDWLVWLFDO�SULQFLSOH��HVSHFLDOO��HPSKDVL]HV�WKH�LPSRUWDQFH�

RI�WKH�DYHUDJH�DEVROXWH�GHYLDWLRQ�RI�SULFH�

7KH�YDOXH�RI�&&,� LQGLFDWRU� LV�FDOFXODWHG�DV�IROORZV��

ILUVW�FDOFXODWH� WKH�DYHUDJH�YDOXH�'�RI�WKH�FORVLQJ��� WKH�

KLJKHVW��DQG� WKH� ORZHVW�SULFH�RI� WKH�FXUUHQW�.�OLQH�� WKHQ�

FDOFXODWH�WKH�GLIIHUHQFH�YDOXH�(�EHWZHHQ�'�DQG�WKH�PRY�

LQJ�DYHUDJH�RI�'� LQ�1�F�FOHV�� ILQDOO��GLYLGH�(�E��������

WLPHV�RI�WKH�DYHUDJH�DEVROXWH�GHYLDWLRQ�RI�'� LQ�1�F�FOHV�

WR�JHW�WKH�&&,�YDOXH��ZKHUH�WKH�DYHUDJH�DEVROXWH�GHYLDWLRQ�

LV�D�VWDWLVWLFDO� IXQFWLRQ��&&,� WDNHV�����DV� WKH� UHIHUHQFH�

VWDQGDUG��:KHQ�&&,�JRHV�XS�WKURXJK������LW�PHDQV� WKDW�

WKH�PDUNHW�EHFRPHV�VWURQJ��YLFH�YHUVD��$FFRUGLQJO��� WKH�

WUDGLQJ�VWUDWHJ��DGRSWHG�E��/LQ� LV��EX�� ORQJ�ZKHQ�&&,�

JRHV�XS�WKURXJK�����DQG�VHOO�VKRUW�ZKHQ�&&,�JRHV�GRZQ�

WKURXJK�����

3.�Empirical�Results�and�Analysis�of�the�Mod-
el�Considering�Transaction�Costs

3.1�Test�Varieties,�Test�Data� and�Transaction�
�R���

,Q�WKLV�SDSHU��ZH�XVH� WKH� VRIWZDUH�7UDGHEOD]HU�Y��������

WR�ZULWH�DQG�VLPXODWH� WKH�IXWXUHV�SURJUDP�WUDGLQJ�EDVHG�

RQ�56,�DQG�&&,�LQGLFDWRUV��7KH�GHWDLOV�DQG�UHVXOWV�RI�WKH�

EDFN�WHVWLQJ�DUH�DV�IROORZV�

)RU� EDFN� WHVWLQJ�� WKH� FORVLQJ� SULFH� RI� ��GD�� DQG�

���PLQXWH�.�OLQH�RI����NLQGV�RI�FRPPRGLW��IXWXUHV�ZLWK�

WKH�ODUJHVW�WUDGLQJ�YROXPH�LQ�&KLQD�V�IXWXUHV�PDUNHW�ZHUH�

PHDVXUHG��7KH�GDWD�PHDVXUHPHQW�SHULRG�LV�IURP�-DQXDU��

��������WR�-XO������������'XH�WR�GLIIHUHQW�VWDUWLQJ�GDWH�RI�

IXWXUHV�RQ�WKH�PDUNHW��WKH�GDWD�DPRXQW�RI�HDFK�IXWXUHV�YD�

ULHW��PD��GLYHUVH�

0RVW�LQGLYLGXDO�LQYHVWRUV�KDYH�D�VPDOO�DPRXQW�RI�FDS�

LWDO�DQG�WUDQVDFWLRQ�YROXPH��VR� WKHLU� LPSOLFLW� WUDQVDFWLRQ�

FRVW� FDQ�EH� LJQRUHG��DQG� WKHLU� WRWDO� WUDQVDFWLRQ�FRVW� LV�

DERXW�WKH�UHJXODU�WUDQVDFWLRQ�IHH��$OWKRXJK�LQVWLWXWLRQDO�LQ�

YHVWRUV�FDQ�HQMR��D�ORZHU�WUDQVDFWLRQ�IHH�UDWH��WKH�LPSOLFLW�

WUDQVDFWLRQ�FRVW� LQFUHDVHV�VLJQLILFDQWO��ZLWK� WKH� LQFUHDVH�

RI�FDSLWDO�YROXPH��VR�WKH�WRWDO�WUDQVDFWLRQ�FRVW�LV�QRW�QHF�

HVVDULO��ORZHU�WKDQ�WKDW�RI� LQGLYLGXDO� LQYHVWRUV��,Q�RUGHU�

WR�VLPSOLI��WKH�DQDO�VLV�� WKLV�SDSHU�DVVXPHV�WKDW�WKH�WRWDO�

WUDQVDFWLRQ�FRVW�RI�ERWK�LQGLYLGXDO�LQYHVWRUV�DQG�LQVWLWX�

WLRQDO�LQYHVWRUV�LV� WKH� WUDQVDFWLRQ�DPRXQW�PXOWLSOLHG�E��

WKH�QRUPDO�WUDQVDFWLRQ�IHH�UDWH��$OWKRXJK�WKH�FRQYHQWLRQDO�

IHH�UDWH�YDULHV�ZLWK�WKH�IXWXUHV�FRPSDQLHV��IXWXUHV�YDULHW�

ies�and�trading�time,�it�usually��uctuates�from�0.00006�to�
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���������)RU�VLPSOLFLW���WKLV�SDSHU�WHVWV�56,�DQG�&&,�LQGL�

FDWRU�PRGHOV�RQO��XQGHU�WKHVH�WZR�ERXQGDU��UDWHV�

*HQHUDOO���WKH�PDUJLQ�UDWLR�SDLG�E��LQGLYLGXDO�LQYHVWRUV�

LV�EHWZHHQ�����DQG������+RZHYHU�� LQ�RUGHU�WR�FRPSDUH�

ZLWK�WKH�HPSLULFDO�UHVXOWV�RI�/LQ�� WKLV�SDSHU�DVVXPHV�WKDW�

WKH�PDUJLQ� UDWLR�RI�DOO�YDULHWLHV�LV�DOVR�����DQG�XVHV�WKH�

VDPH�LQVSHFWLRQ�LQGLFDWRUV��DQQXDO�UHWXUQ�UDWH��PD[LPXP�

ZLWKGUDZDO�UDWLR��VKDUS�UDWLR��ZLQQLQJ�UDWLR�DQG�DYHUDJH�

pro�t�loss�ratio.�In�addition,� in�order�to�more�accurately�

PHDVXUH� WKH� ULVN�RI� WKH�PRGHO�LQ�H[WUHPH�FDVHV�� L�H�� WKH�

Table�1.�%DFN�WHVWLQJ�UHVXOWV�RI�56,�LQGLFDWRU�PRGHO�IRU���GD��GDWD

Transaction�fee�rate=0.00006 Transaction�fee�rate=0.00016

annual�
return�rate�
���

maxi-
mum�
with-
drawal�
UD�LR����

��DUS�
UD�LR

winning�
UD�LR����

pro�t�
�R���
UD�LR

annual�
return�
UD������

maximum�
withdrawal�
UD�LR����

��DUS�
UD�LR

winning�
UD�LR����

pro�t�loss�
UD�LR

PTA ������ ������ ���� ����� ���� ������ ������ ���� ����� ����
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RB ������ ������ ���� ����� ���� ������ ������ ���� ����� ����

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

RM ������ ������ ����� ����� ���� ������ ������ ����� ����� ����

BU ����� ������ ���� ����� ���� ����� ������ ���� ����� ����

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

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

PP ������ ������ ���� ����� ���� ������ ������ ���� ����� ����

HC ����� ������ ���� ����� ���� ����� ������ ���� ����� ����

MA ����� ������ ���� ����� ���� ����� ������ ���� ����� ����

AP ������ ������ ���� ����� ���� ������ ������ ���� ����� ����

Table�2.�%DFN�WHVWLQJ�UHVXOWV�RI�56,�LQGLFDWRU�PRGHO�IRU����PLQXWH�GDWD

Transaction�fee�rate=0.00006 Transaction�fee�rate=0.00016

annual�
return�rate�
���

maximum�
withdraw-
D��UD�LR�
���

��DUS�
UD�LR

winning�
UD�LR����

pro�t�
�R���UD�LR

annual�
return�
UD������

maximum�
withdrawal�
UD�LR����

��DUS�
UD�LR

winning�
UD�LR����

pro�t�
�R���UD�LR

PTA ���� ������ ���� ����� ���� ���� ������ ����� ����� ����
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�8 ����� ������ ���� ����� ���� ����� ������ ���� ����� ����

RB ������ ������ ���� ����� ���� ����� ������ ���� ����� ����

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

RM ������ ������ ����� ����� ���� ������� ������� ����� ����� ����

BU ������� ������ ����� ����� ���� ������� ������� ����� ����� ����

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

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

PP ����� ������ ���� ����� ���� ����� ������ ���� ����� ����

HC ����� ������ ���� ����� ���� ������ ������ ����� ����� ����

MA ����� ������ ���� ����� ���� ������ ������� ����� ����� ����

AP ������ ������ ���� ����� ���� ������ ������ ���� ����� ����
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PD[LPXP�ZLWKGUDZDO�KDV�RFFXUUHG�DW�WKH�YHU��EHJLQQLQJ��

when�no�pro�t�has�been�made,�the�calculation�formula�of�

WKH�PD[LPXP�ZLWKGUDZDO�UDWLR�LQ�WKLV�SDSHU�LV�DV�IRUPXOD�

4.In�addition,�it�is�assumed�that�the�initial�funds�are�suf��

FLHQW�DQG�FDQ�EH�WUDGHG�FRQWLQXRXVO��

PD[LPXP�ZLWKGUDZDO�UDWLR� �PD[LPXP�UHYHUVLRQ�YDOXH���
PD[LPXP�IXQGV�XVHG�������� ���

3.2�Empirical�Results�and�Comparative�Analysis

3.2.1�RSI�Indicator�Model

For�the�veri�cation�of�RSI�indicator�model,�9�and�14�have�

EHHQ�FKRVHQ�DV� WKH�SDUDPHWHUV�RI�56,��DQG�56,��FRUUH�

VSRQGLQJO���7KH�EDFN�WHVWLQJ�UHVXOWV�RI���GD��DQG����PLQ�

XWH�GDWD�RI����FRPPRGLW�� IXWXUHV�DUH�VKRZQ�LQ�7DEOH���

DQG�7DEOH���

,Q�WKH�HPSLULFDO�DQDO�VLV�RI�56,�LQGLFDWRU�PRGHO��/LQ�

WRRN�WKH�WUDGLQJ�GDWD�RI�PDLQ�SDOP�RLO� IXWXUHV�FRQWUDFWV�

IURP�0D����������WR�1RYHPEHU����������IRU�EDFN�WHVWLQJ��

DQG�WKH�UHVXOWV�DUH�VKRZQ�LQ�7DEOH����&RPSDULQJ�WDEOH���

DQG�WDEOH���ZLWK�WDEOH���VHSDUDWHO���LW�LV�IRXQG�WKDW�WKH�YDO�

ue�of�pro�t�relative�indicators�such�as�annual�return�rate,�

ZLQQLQJ�UDWH�LQ�ERWK�WDEOH���DQG�WDEOH���DUH�ORZHU�WKDQ�WKDW�

LQ�WDEOH����ZKLOH�WKH�YDOXH�RI�ULVN�UHODWLYH�LQGLFDWRUV�VXFK�

DV�PD[LPXP�ZLWKGUDZDO�UDWLR�LV�KLJKHU�WKDQ�WKDW�LQ�WDEOH����

7KH�UHVXOWV�RI�RXU�VWXG��DUH�PXFK�ZRUVH�WKDQ�WKDW�RI�/LQ��

,Q�DGGLWLRQ�� LW� LV�IRXQG�WKDW�WKH�UHVXOWV�LQ����PLQXWH�GDWD�

DUH�ZRUVH� WKDQ�WKDW� LQ���GD��GDWD�E��FRPSDULQJ�WDEOH���

ZLWK�WDEOH����WKDW�V�EHFDXVH�WKH�LQFUHDVH�RI�WUDQVDFWLRQ�IUH�

TXHQF��OHDGV�WR�D�VXEVWDQWLDO� LQFUHDVH�LQ�WUDQVDFWLRQ�IHHV��

ZKLOH� WKH�ZLQQLQJ� UDWH�DQG�DYHUDJH�SURILW� ORVV� UDWLR�DUH�

DOPRVW�XQFKDQJHG��ZKLFK�UHVXOWLQJ�LQ�D�GHFUHDVH�LQ�UHWXUQ�

DQG�DQ�LQFUHDVH�LQ�ULVN��,W�FDQ�EH�VXUH�WKDW�WUDQVDFWLRQ�FRVW�

KDV�D�JUHDW�LPSDFW�RQ�PRGHO�UHYHQXH�

3.2.2�CCI�Indicator�Model

��� LV�VHOHFWHG�DV�WKH�SDUDPHWHU�YDOXH� LQ�WKH�YHULILFDWLRQ�

RI�&&,�LQGLFDWRU�PRGHO��7KH�EDFN�WHVWLQJ�UHVXOWV�RI���GD��

DQG����PLQXWH�.�OLQH�GDWD�RI����NLQGV�RI�FRPPRGLW��IX�

WXUHV�DUH�VKRZQ�LQ�7DEOH���DQG�7DEOH���

,Q�/LQ�V�VWXG���WKH�HPSLULFDO�DQDO�VLV�RI�&&,�LQGLFDWRU�

Table�3.�%DFN�WHVWLQJ�UHVXOWV�RI�&&,�LQGH[�PRGHO�IRU���GD��GDWD

7UDQVDFWLRQ�IHH�UDWH ������� 7UDQVDFWLRQ�IHH�UDWH �������

DQQXDO�
UHWXUQ�UDWH�

���

PD[LPXP�
ZLWK�
GUDZDO�
UDWLR����

VKDUS�
UDWLR

ZLQQLQJ�
UDWLR����

pro�t�loss�
UDWLR

DQQXDO�
UHWXUQ�
UDWH����

PD[LPXP�
ZLWKGUDZDO�
UDWLR����

VKDUS�
UDWLR

ZLQQLQJ�
UDWLR����

pro�t�loss�
UDWLR

PTA ������ ������ ���� ����� ���� ������ ������ ���� ����� ����
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RB ����� ������ ���� ����� ���� ����� ������ ���� ����� ����

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

RM ����� ������ ���� ����� ���� ����� ������ ���� ����� ����

BU ������ ������ ����� ����� ���� ������ ������ ����� ����� ����

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

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

PP ������ ������ ���� ����� ���� ������ ������ ���� ����� ����
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PRGHO� LV�EDVHG�RQ���GD��GDWD�RI�SDOP�RLO�IXWXUHV�IURP�

-XQH���������WR�'HFHPEHU�����������7KH�UHVXOWV�DUH�VKRZQ�

LQ�WDEOH����)URP�WDEOH���� LW� FDQ�EH�VHHQ� WKDW� WKH�ZLQQLQJ�

UDWH�RI�&&,�LV�RQO��DERXW�����DIWHU�LQFUHDVLQJ�WKH�QXPEHU�

RI�YDULHWLHV�DQG� WKH�DPRXQW�RI�EDFN�WHVWLQJ�GDWD��ZKLFK�

LV�PXFK�ORZHU�WKDQ�����DV�OLVWHG�LQ�WDEOH����,Q�DGGLWLRQ��

although�14�of�18�varieties�making�pro�ts,�the�maximum�

ZLWKGUDZLQJ�UDWLR�RI�DOO�YDULHWLHV�H[FHHGV�������ZKLFK�LQ�

GLFDWHV�WKDW�WKH�YDULHWLHV�KDYH�ORVW�DOO�WKH�SULQFLSDO�GXULQJ�

WKH� WUDGLQJ�SHULRG��&RPSDUHG�WDEOH���ZLWK� WDEOH���� LW� LV�

IRXQG�WKDW�WKH�LQFRPH�DQG�ULVN�LQGH[�YDOXHV�RI�&&,�PRG�

HO� LQ����PLQXWH�GDWD�DUH�ZRUVH�WKDQ�WKRVH�RI���GD��GDWD��

WKDW�V�EHFDXVH�WKH�KLJK� WUDQVDFWLRQ�IUHTXHQF�� OHDGV� WR�D�

VXEVWDQWLDO� LQFUHDVH�LQ�WUDQVDFWLRQ�IHHV��ZKLOH�LQ�WKH�FDVH�

of�low�winning�rate�and�average�pro�t�loss�ratio,�the�pro�t�

cannot��ll�the�handling�fees,�resulting�in�a�decrease�in�in�

FRPH�DQG�DQ�LQFUHDVH�LQ�ULVN��,Q�DGGLWLRQ��WDEOH���DQG�WDEOH�

��VKRZ�WKDW� WKH�DQQXDO�UHWXUQ�UDWH��PD[LPXP�ZLWKGUDZDO�

ratio�and�other�data�of�CCI�model�are�signi�cantly�lower�

WKDQ�OLVWHG�LQ�WDEOH���XQGHU�WKH�FLUFXPVWDQFH�RI�LQFUHDVLQJ�

WKH�EDFN�WHVWLQJ�IXWXUHV�YDULHWLHV��GDWD�YROXPH�DQG�GHGXFW�

LQJ�WUDQVDFWLRQ�FRVW�

Table�5.�7HVW�UHVXOWV�RI�56,�PRGHO�LQ�SDOP�RLO�IXWXUHV

56,�LQGLFDWRU�PRGHO WHVW�UHVXOW

$QQXDO�UHWXUQ�UDWH���� ������

PD[LPXP�ZLWKGUDZDO�UDWLR���� �����

VKDUS�UDWLR ����

ZLQQLQJ�UDWLR���� ��

Average�pro�t�loss�ratio ����

Table�6.�7HVW�UHVXOWV�RI�&&,�PRGHO�LQ�SDOP�RLO�IXWXUHV

&&,�LQGLFDWRU�PRGHO WHVW�UHVXOW

$QQXDO�UHWXUQ�UDWH���� ������

PD[LPXP�ZLWKGUDZDO�UDWLR���� �����

VKDUS�UDWLR ����

ZLQQLQJ�UDWLR���� ��

Average�pro�t�loss�ratio ����

4.�Conclusion�and�Enlightenment

4.1�Main�Conclusions

,Q�WKLV�SDSHU��GDWD�RI����IXWXUHV�ZLWK�WKH�ODUJHVW�WUDGLQJ�

YROXPH�LQ�&KLQHVH�IXWXUHV�PDUNHW�LQ�UHFHQW�����HDUV�DUH�

WHVWHG��7UDGLQJ�VWUDWHJ��ZULWLQJ�DQG�VLPXODWLQJ�DUH�FDUULHG�

Table�4.�%DFN�WHVWLQJ�UHVXOWV�RI�&&,�LQGLFDWRU�PRGHO�IRU����PLQXWH�GDWD

7UDQVDFWLRQ�IHH�UDWH ������� 7UDQVDFWLRQ�IHH�UDWH �������

DQQXDO�
UHWXUQ�UDWH�

���

PD[LPXP�
ZLWK�
GUDZDO�
UDWLR����

VKDUS�
UDWLR

ZLQQLQJ�
UDWLR����

pro�t�loss�
UDWLR

DQQXDO�
UHWXUQ�
UDWH����

PD[LPXP�
ZLWKGUDZDO�
UDWLR����

VKDUS�
UDWLR

ZLQQLQJ�
UDWLR����

pro�t�loss�
UDWLR

PTA ����� ������ ���� ����� ���� ����� ������ ����� ����� ����

65 ����� ������ ���� ����� ���� ���� ������ ���� ����� ����

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

M ���� ������ ����� ����� ���� ������ ������ ����� ����� ����

)8 ������ ������� ����� ����� ���� ������� ������� ����� ����� ����

P ����� ������ ���� ����� ���� ����� ������ ����� ����� ����

ZN ����� ������ ���� ����� ���� ����� ������ ����� ����� ����

�8 ������ ������ ���� ����� ���� ����� ������ ���� ����� ����

RB ������ ������ ���� ����� ���� ������ ������ ���� ����� ����

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

RM ������ ������ ����� ����� ���� ������� ������� ����� ����� ����

BU ����� ������ ����� ����� ���� ������ ������ ����� ����� ����

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

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

PP ����� ������ ���� ����� ���� ���� ������ ����� ����� ����

HC ����� ������ ���� ����� ���� ����� ������ ����� ����� ����

MA ������ ������� ����� ����� ���� ������ ������� ����� ����� ����

AP ������ ������ ���� ����� ���� ������ ������ ���� ����� ����
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RXW� WKURXJK�WKH� VRIWZDUH� WUDGH�EOD]HU�Y������WR� IXUWKHU�

verify�the�sustainability�of�pro�tability�and�general�appli�

FDELOLW��RI�WKH�56,�DQG�&&,�LQGLFDWRU�PRGHOV�XQGHU� WKH�

FRQVLGHUDWLRQ�RI�WUDQVDFWLRQ�FRVW��7KH�56,�PRGHO�SDUDPH�

WHUV�DUH���DQG�����DQG�WKH�&&,�PRGHO�SDUDPHWHU�LV�����7KH�

FRQFOXVLRQV�DUH�DV�IROORZV�

����:KHQ�GHGXFWLQJ�WKH�WUDQVDFWLRQ�FRVW�DQG�LQFUHDVLQJ�

WKH�DPRXQW�RI�WHVW�GDWD��ERWK�LQFRPH�LQGH[�DQG�ULVN�LQGH[�

DUH�ZRUVH�WKDQ�WKDW�LQ�WKH�UHVHDUFK�FRQFOXVLRQ�RI�/LQ�

����7KH�DYHUDJH�ZLQQLQJ�UDWH�RI�WKH�WZR�PRGHOV�LQ�ERWK�

��GD��DQG����PLQXWH�GDWD�LV�MXVW�DERXW������ZKLFK�PHDQV�

WKDW�WKH�SUHGLFWLRQ�DFFXUDF��LV�QRW�KLJK�

����,Q�WHUPV�RI�LQFRPH�DQG�ULVN�LQGH[HV�� WKH�UHVXOWV�RI�

��GD��GDWD�LV�EHWWHU�WKDQ�WKDW�RI����PLQXWH�GDWD��%HFDXVH�

WKH�KLJK�WUDQVDFWLRQ�IUHTXHQF�� OHDGV�WR�D�VXEVWDQWLDO� LQ�

FUHDVH�LQ�WUDQVDFWLRQ�IHHV��EXW�GXH�WR�WKH�ORZ�ZLQQLQJ�UDWH�

and�average�pro�t�loss�ratio,�pro�ts�do�not�increase�corre�

VSRQGLQJO���UHVXOWLQJ�LQ�D�ORZHU�LQFRPH�DQG�D�KLJKHU�ULVN�

����7KH�EDFN�WHVWLQJ� UHVXOWV�RI���GD��GDWD�VKRZV�WKDW�

most�of�the�varieties�can�obtain�pro�ts,�but�the�maximum�

ZLWKGUDZDO�UDWLR�LV�WRR�ODUJH��WKHUH�LV�D�ULVN�RI�H[SRVXUH��

indicating�that�the�pro�tability�of�the�model�is�time-vary�

LQJ�� LW�V�VXVWDLQDELOLW��DQG�JHQHUDO� DSSOLFDELOLW�� LV�QRW�

JRRG�� ,Q�RUGHU� WR� VSUHDG�WKH� ULVN�� LW� LV�EHWWHU� WR�EXLOG�D�

PXOWL�YDULHW��WUDGLQJ�SRUWIROLR�ZKHQ�XVLQJ�WKH�56,�RU�&&,�

LQGLFDWRU�PRGHO�IRU�WUDGLQJ�

4.2�Enlightenment

2YHU�WKH��HDUV��PDQ��VFKRODUV�KDYH�GRQH�D�ORW�RI�HPSLU�

LFDO� UHVHDUFK�RQ�WKH�SUHGLFWDELOLW��RI�WHFKQLFDO� LQGLFDWRU�

DQDO�VLV�LQ�WKH�ILQDQFLDO�PDUNHW�� WKH�FRQFOXVLRQV�DUH�RE�

YLRXVO��GLIIHUHQW��2QH�UHDVRQ�IRU�WKDW�PD�EH�WKH�QRQ�XQL�

IRUP�RI�WHVW�GDWD��,I�WKH�GDWD�XVHG� LQ�WKH�LQGXVWU��FDQ�EH�

VWXGLHG�XQLIRUPO��� LW�VKRXOG�EH�DEOH�WR�PDNH�D�EHWWHU�DQG�

more�accurate�comparison�of�the�bene�ts�and�risks�level�

RI�GLIIHUHQW�WUDGH�PRGHOV�DQG�PHWKRGV�
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