
1
£三兩Bn®z 
(Financial Derivative Market) 

W�ÐÚŨƊ�²l£三(a

ĩƯLĝĥņƯ動�Ź(§Á

f�:¹£三�(ƕ��2ư

xBƱ*bĺ(²⾃自Ɠ:c� 
£三兩Bn®z(Lĝĥ有ư 
)5&wV �Ư�ėƯÊ

ôƯ�ĐŊQÔpfËÔp次

能(òäŨƊư



4

IAQF (aĩ
! 5ɳ麼è望ǥ看΂͔�夠International Association for quan-
titative financeҀIAQF) с�ľ裝是⽽而ѺπŶɛŤ�字9¹半�
清ìѺɮt�͍全麼è望ǥ看΂êċ溫IAQF Ŷ��應zѺ便
氣Ѻ:̬請看Ѻ̄ȴ請看Ѻ經⼜又道©¦⽅方Ѻ載⼗十¦⽅方Ѻͻ道Ѻ�
麼Ѻ⾴頁教9̪都Pǥ�Ѻ9ªà很8�Zń9�ǥń{⾵風?Ѻ�
�
�4ɨ讓�點8�êċ͔�溫

! IAQF ����被Ǜ� 1992 B�5ɳ看΂é幾都͔�夠In-
ternational Association of Financial Engineer - IAFEѿ溫 IAQF 
�ħ¢̕:Ѷ看΂é幾ѷ夠financial engineeringѿ ��ɉѸ市
ѩѸ6ÐѸýDѸ4Ǚ�Ȕ{^�%|Ѻ國ǰh�溫ŶĎѺ�&
4�6麼è望ǥ看΂�ħÏ溫

What is Financial Engineering 

Financial engineering is the application of mathematical meth-
ods to the solution of problems in finance.

It is also known as financial mathematics, mathematical fi-
nance, and computational finance.

Financial engineering draws on tools from applied mathematics, 
computer science, statistics, and economic theory.

Investment banks, commercial banks, hedge funds, insurance 
companies, corporate treasuries, and regulatory agencies em-
ploy financial engineers.

Quantitative analysis has brought innovation, efficiency and 
rigor to financial markets and to the investment process.

As the pace of financial innovation accelerates, the need for 
highly qualified people with specific training in financial engi-
neering continues to grow in all market environments.

! ¸�ʗ&�6Ѻ看΂é幾Ѻ看΂說ZѺ說©看΂Ѻ麼Ţ看΂
͛他麼è望ǥ看΂{Ѻ�點��&4上��{ɉ�êċðͮ溫

! '*§âB�Ѻ麼è望ǥ看΂ɘ��	��ºȜѺ«也ϸZ
載ðͮ�ħ對Ѻ4Ǚ�看΂�近��⾃自ʊt�場8原	ÅʡѺ它
干¾˱提溫�物�%Ѻ麼è望ǥ看΂.»4說©qæѸ經̔載
⼗十Ѹ望ǥw̍{Oq�參÷¯8�下Ư看΂Ìì溫®完�ĩ⾒見4
望ǥw̍�x�下Ưq張ѺY�了活�h得機÷Ѻ理ĳD了��
說©qæ�經̔載⼗十Ѻ�Ď�´�6麼è望ǥ看΂êċ��物望
ǥ道©êċf辦獎溫�ĸ ƍ�Ȃ�©é載ő��êȄǀѺ�Ď

%» 1

ª對¬�ň⼀一£三

http://www.iaqf.org
http://www.iaqf.org
http://www.iaqf.org
http://www.iaqf.org
http://www.iaqf.org/financial-engineering
http://www.iaqf.org/financial-engineering
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ðͮ��
�[�Ͱ⾮非Ѻ理再4下̡'*âB�v更�麼è望ǥ
看΂êċðͮ��?ǛѺh情IǷ腦物�ʲ6�Ѻ4ľ裝ěĜш
��看΂l味Ѻʤʤ�同�k過êċ	r溫

! 麼è望ǥ看΂êċ	r�物Ȃ�4����t校�看΂氣­
�=;�ǗĽѸ快經⾵風÷�作ɶѸÑɲ道©ѸEə少϶{溫�
ĎѺ�´��£®¹�ʯÁ�Ѻ來�,Ȃ�Ɇ⼦子¯��反¯�é
�l�溫YȂÂ�%Ѻ&�é��ĕï他Úĭ未�快經應z
(investment bank)Ѹ氣ċ應z (commercial bank)Ѹȟ便¦⽅方 (se-
curity firm)Ѹ:̬請看 (hedge fund)ѸĬɲ¦⽅方 (insurance com-
pany)Ѹ看΂線教 (financial consultant)Ѹ̏ċ望ǥ (corporate 
treasury)Ѻ4Ǚͻ道ĕï (regulatory agency) {溫

²l£三(ĥņ
! ¹�說©看΂�變記;Ȫ4Ǚ也
�⾃自ʊѺ著ƍĔÙ'�⼀一Ŝ	�和
cѺ�Ďâ1樂 去Å̵Ρ溫

! æ5說Z7 Louis Bachel ier 
(1870 -1946) �1900B�;µ�F與
Ť�Ѻ定ì� T h e o r y o f 
SpeculationѺ夠語校快l©Ťѿñǰ
�H享化��流ϳʭı年着��Ѻʭ
Ľ�後¿格V6�£�ʱɊ�V但Ѻ

�`V但��[à��享化��Ѷ第Φĳ]ѷ(Brownian motion) 

⼊入ɱ溫第Φĳ]���ʾ種� 19 ªʾ"持ż˭�功ûZ7 Rob-
ert BrownѺH享化�¡È⾞車��G+算2球͞����"Ѻ算
2�ĳ]�格V6â1�ʱɊ�Е投溫�下̡�£6V��[à
4Ǚ看΂à�V但Ѻ Bachelier ˜Ɗľ6�第Φĳ]�說Z少別
4消ʗĽż�]⾼高z�Ѻ理ɧ易ɛ第Φĳ]�主&ʩ¯對 (Mar-
kov property) �是У (martingale) {{家l'幾 (stochastic 
process) ��»�享種溫 

! 1905BѺ.��û©Z7 Albert Einstein ¨關6�第Φĳ
]�:ý�習雙q幾Ɩ理Ύ麼612��+溫 1923BѺM5說
Z7 Norbert Wiener 4直Й�說Zqæ作味6第Φĳ]Ѻg�
�ʾ種�a�е書Ѻ第Φĳ]終ɓf�⾁肉ͺ'幾 (Wiener 
process)溫1931BѺ票5說Z7 Andrey Kolmogorov 易ɛ�Y
�物�習雙理ɧ開ų�主&ʩ'幾Ѻÿ.�1944BѺ@�說Z7 
Kiyoshi Itô ľ6�:第Φĳ]⼰己1��
�ɉѺİ�該�家l⼰己
1Ѻ理ɧ讓D Itô’s formula ;Ȫ6�前Ѷ家lG⼰己1ѷ (stochas-
tic calculus) �麼ŢqƖѺ4Ÿ新©�物�家lG1q幾Ɩ (sto-
chastic differential equation)溫樂 �ľ��¹� Itô’s formula 
�;VѺ�書I�什6�§bªà�⼦子ú��1940BѺæ5說Z
7 W. Doeblin �;Ȫ6⼊入ɱ�òmѺ�'H�⼦子"�ė'ªѺ
�4�
òm-�Ǚ"�¦管�ª溫

! 聽ȱ4��請許Ѻ家l'幾�˯平Ÿhşhѫ�Ȫ=溫
1948BѺæ5說Z7 Paul Levy ¨ƕ�開ų'幾�第Φĳ]他�
內ϼ (jump) � Levy '幾溫好他W@Ѻ家l1Α��?�͚Ѻ理
����說ZZÎѸ�[載Z�é幾Ѹ試�載Z{ðͮ年½Ѻg
ɧ�ýD外��ÿЕ��â1ƕГ理們ųÊz溫

http://www.iaqf.org/academic-programs
http://www.iaqf.org/academic-programs
http://www.iaqf.org/academic-programs
http://www.iaqf.org/academic-programs
http://www.bachelierfinance.org/louis-bachelier.html
http://www.bachelierfinance.org/louis-bachelier.html
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! [g Bachelier �F與Ť�理-�ǝ間�l˜©Ť�;Ȫ續
ƪѺŤ����§
⼀一Ŝ�¹�第Φĳ]�看΂��ýD溫�a
ʚ	其Ϭ��ѺH�-�I�;Ȫ�家lG⼰己1�éȂ�Ѻ公[
¨關6⼊入ɱ�Vŏ看΂3»��©Ťòm校 Black-Scholes 個當
條拿Ľ¦Ɩ溫¹� Bachelier �(是̵ΡѺ&¥ Courtault { 
(2000)҂g¹� Bachelier �F與Ť�ß�Ѻ¾電�品語Ѻ4Ǚ
:I��⾃自ʊ{ѺÇÊ�ƈ事週Ŷ Davis and Etheridge (2006) 
�÷.f “Louis Bachelier’s Theory of Speculation” 溫Çŉ�會
出f̛定ì “The Origins of Modern Finance”Ѻ定做6 Bachelier 
�F與Ť�:Vŏ看΂法��ƍ�ß候¯�費;溫¾�3»��
�⾃自ʊ�Ѻ F. Black � M. Scholes �1973B;µ�.�� 
Black-Scholes 個當條拿Ľ¦Ɩ҂�Bϣ�相個當條年着� (Chi-
cago Board of Option Exchange, CBOE) ?Ǜ溫 �1997B Scho-
les � Merton ⼆二�³ �͖像ɯw̍Z⼤大Ѻ4µбH#�個當條
拿ĽѺ4Ǚ̽ɲ©Ť�=候¯�é�҂g�ė��Ѻ Black Ɗ(
��1995B⺫⽬目ªѺ位ɊH�只[�͖像ɯ⼤大� x 溫

! ���
ϸ再看΂Ѹw̍Ѹ說ZѸ⾒見麼Ѹ經̔{ðͮ�Z
載Ѻ麼è望ǥ看΂們ų̡�6_ϼ�Zɍ�èѺɧɮt�4��

看΂�ǥ�Ìì�下ƯѺĭ未��⼜又­=;Ѻ速(¯看΂氣­
ǗĽѺ作味快經⾵風÷ѺÑɲ道©ѺEə少϶Ѻ看΂Âő̮�{清
ìѺY�®¹�ÌìѺ&¥�Ď溫

http://halshs.archives-ouvertes.fr/docs/00/44/75/92/PDF/BACHEL2.PDF
http://halshs.archives-ouvertes.fr/docs/00/44/75/92/PDF/BACHEL2.PDF
http://halshs.archives-ouvertes.fr/docs/00/44/75/92/PDF/BACHEL2.PDF
http://halshs.archives-ouvertes.fr/docs/00/44/75/92/PDF/BACHEL2.PDF
http://press.princeton.edu/titles/8275.html
http://press.princeton.edu/titles/8275.html
http://www.nobelprize.org/nobel_prizes/economic-sciences/laureates/1997/press.html
http://www.nobelprize.org/nobel_prizes/economic-sciences/laureates/1997/press.html
http://www.iaqf.org/interest-areas
http://www.iaqf.org/interest-areas
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! ¸ä 2.1 ��w̍ÛɂѺ&4
��45ô(⼜又晚Ά夠GDPѿ�?
�˜Ѻ��υè57著⽔水ͮ�'*
�w̍;Ȫ˒始溫ɰ4ƴÉ享化Ѻ
也#~�著ȿÚ�E從Ѻ句Ď�著
�®¹�著Q®¹Ѻ«ŉ��� 
1970 B⾊色Ѻ� 2010 Bf�Ѻ�£
說ȱ�格V6Ƚ.ɧv�¯��輕
V但溫

! 1973 B�ʧƐ常l� 2008 
B�看΂Þ免1¢��ibw̍Ϩ
̄�Ѷø願ѷ溫ʧƐ��Â�經
⼜又ѺɈ����ʤ�裝TѺʧƐ�
�éċß將f�溫ƐĽ�хͣȈĥ
�¡"�w̍;ȪѺĸ ƍ�	�(_Ó��ˊ�⾃自ʊ溫g 
2008 B�看΂常lѺY中法8%�nD速(¯ıÁ夠credit de-
rivative marketѿ�ϛɑѺ:ƍ�	ü®¡獲但溫ª	͛他�c
R速(¯看΂ıÁ�S!҄放��ŊX҄�和�ɱɽ�ě�D�

�!̧⼝口�看΂氣­溫«�&位和��Ѻ看΂�w?��`v更
⽣生�΂經道RѺKƍ�管h�ʤѸ
Ǧ靜Ѹ5ПѸĬɲ{{份�保8�
�ÂÑɲѺ領'看΂氣­Ѻħ¢�
速(¯氣­Ѻu��點��快經	
句Ď年增溫�看΂Ľż��ÂÑɲ
ˏ增�'幾�Ѻ看΂ıÁ��Ľż

只ˆ��ƿ?��ÂÑɲ�υè
什定溫hmĽżQæǛİѸȰ18
覺ý�Â經⼜又ÑɲѺ<!看΂ıÁ
��Ƕ£快經	¬思ÓǾ��͈
這Ѻ他⼩小看΂常l��V¬��&
̽Ʃ�溫

! ! �'*� 40 B�Ѻ看΂�
場�>回ÊȪѺ¾�ĭ未�看΂氣
­�候�Ѻ年着�經̔⽣生�領|
⽣生Ѻ4ǙÑɲ道©��網~�{
{Ѻ從?�Ü�Ü���看΂ı
Á溫看΂l味h應zѸ便氣Ѹ快經
¦⽅方ѸĬɲ¦⽅方{Ɋ�»��ıÁ
事�ń溫�v�¯�̵Ρ看΂ıÁ

�v͜Ѻ4Ǚ看΂l味�失�理微�出�點�溫覺fѺ�出.É
��£ɗ�˟味��請許øɭҀ看΂速(¯氣­夠financial 
derivativesѿ�©ŤѸ失�Ѹ4Ǚ�£»��;Ȫ溫�[ѺʽΧ

%» 2
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USA U.K. Japan Taiwan
Hong Kong China

1970 - 2010 (Source: USDA)

������(GDP) ��� (%)

ä 2:1 w̍Ûɂ
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�:�£請許éȂ��下�精͐Ѻ�看΂ıÁ�;ȪQ獎�ʷ
⼾戶溫

Ê¸_fìd®z!

! 合�那ɉѺ看΂速(­ (financial derivatives) ��⼊入看΂調
ɃѺ也�Ľż獨Β�Ƕ£定�¿說 (underlying variable) Ѻ著ń
{ɉ�%Ѻ看΂速(­�ŶǶ£定�¿說�速(6��看΂氣
­溫 �£¿說ë要�Ñɲ¯定�經⼜又 (risky underlying asset) Ľ
żѺ升hʭ然Ѹ�朋什說Ѹ讓˜Ѹ紅˜Ѻ«�&4��ƽѸʵ情
èѸ�⾃自然ǦѸ˺]˜{¿說溫ʭ然著什說個當條獨ΒǶηʭ然
著�Ƕ
什說溫看΂速(­&4�年着� (exchange market) 著
�Ƴ�ıÁ (Over The Counter - OTC market)  年着溫 年着�市
取x�ĭ未�紅˜ (foreign exchange - FX) Ѹ讓˜ (interest 
rate) ѸnD (credit)Ѹ條̾ (equity) Ѹßû將 (commodity) {可
�ıÁ溫

! :年着��%Ѻ��法Ĭ年着&4ɕ讓ÊzѺ意ıń (mar-
ket maker) 只ˆ們ųľ裝定本⽣生氣­�ØĽ著�些ĽT年着:
UѺ4ũ們ıÁ�½]¯溫看΂ıÁX��到l味h應zѸ便
氣Ѹ著�úș氣{�w要�ıÁ��意ıńѺg也#�y�年着
ϩ˜�ȿƩѺ4ǙıÁ經̔�每ƊĸD條{每師Ѻ4~�也#?
�意ıń�ά�溫

! ?Ǜ� 1848 B�ϣ�相氣­年着� (Chicago Board of 
Trade , CBOT)ѺÄú被���` to-arrive 調ɃѺ¬容ї⼊入⼜又­
ʱż⽣生Ѻ4裝容ʩ�朋氣體�年着Ѻ��的q�̽ɲD̰溫也I

�ǧ¿��`úș調ɃѺƍ�快l⾥里:年着úș氣­���Ȼ熱
Y��:定�容⼜又­�Ȼ熱Ѻ�Ď�任~��會úș�年着è溫
?Ǜ� 1973 BM5�ϣ�相個當條年着�夠Chicago Board Op-
tions Exchange - CBOEѿ�看΂ıÁ;ȪǼã�
»��N幾
查溫¸0⾊色C年着 16 ηʭ然�Ø條 (call option) Ѻ�V��ǿ
`ĭ未ʭ然Ѹ什說ѸúșѸETF {海海ÛÛ�個當條ѺCBOE 
Q獎�ªà�看΂速(­ıÁ�ð解ń溫

! 年着��:定�氣­�對è�說èÊz定本⽣生Ѻ理ʱ市快經
	�體�ıÁ�年着z�Ѻ4�~�½]¯��"&ʵ⻑⾧長年着的
q�nDÑɲ溫��2年着Ǥ隨�VŏѺ專原�v更�快經	&
4¶vѸ�ƞ˜�事�ıÁѺ4年增Ñɲ溫

! ��;(�年着�4ã�速(­年着�員Å�Ƴ� OTC ı
Á溫 ®:�年着�直żʱ市�氣­調ɃѺOTC ıÁľ裝�Y�
̿¯�年着ē�溫P��Ѻ看΂速(­年着�3�ıÁ�Ƴ� 
OTC ıÁ溫看΂l味Ѹ請看w©	Ѹ著�̏ċ�望ǥ	到ë要
�̕:�£ħϻ�ÑɲѺh讓˜Ѹã紅ѸnD{定�經⼜又Ѻ著ń
��£ħϻťи從Ɩ�個當條{Ѻ句Ď�Êz�:��͔氣年
着溫
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:¹£三®z

! ÿ��Ѻ�#Ǔ̵理享化�
»��看΂速(­ıÁѺ變B
��;Ȫ離始溫

! ä 2.2 �格V�M5ϣ�相個當條年着� (CBOE) 變B�
年着è經將溫ŉ��Íø 2000 Bf��年着èѺ�¬o 10 B
�Û年着èɶÅ��±完溫CBOE ¸ 1973 B被Ǜ4�Ѻ&4|
Ƚ8�6� 2008 B看΂Þ免�Ѻ個當條年着è�˂��?�]

�溫�變w就�B�後Ο�候�IѺ年着èdǑǑ�ϭȳ溫ŉ�
�¸ž¯調Ƀhúș�微ž¯調Ƀh個當條Ѻ元4 1848 B?Ǜ
� CBOT � 1973 B?Ǜ� CBOE ��i
定ѤѺ�ƪ;Ȫ再
再È還��d有1f�
ªʾ溫

! ä 2.3 �格V�⽽而˽úș年着�夠Taiwan Futures Ex-
change - TAIFEXѿ變B�年着è經將溫⽽而˽ú年�¸ 1996 B
被Ǜ4�Ѻ?年è終�場8~�Ѻg⽽而什úș�⽽而什個當條�x
��年着氣­溫

CBOE Trading Activity

1848: �	�����CBT  
1973: �	��������CBOE 

Option Trading Contract Volumn

280

560

840

1,120

1,400

70’s 90’s 2001 2003 2005 2007 2009 2011

ä 2:2 M5ϣ�相個當條年着� (CBOE) 變B
�年着è

����
��

�
�������	���

1962: �
�����(TSEC)!

1996: �
�����(TAIFEX)

0

50,000,000

100,000,000

150,000,000

200,000,000

2001 20022003200420052006200720082009 2010 2011 2012

����� �����

ä 2:3 ⽽而˽�看΂速(­ıÁ變B�年着è
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! ä 2.4 �格V�設
 OTC ıÁҀ讓˜速(­ıÁѺ也ĭ未
�П便ıÁѸП便個當條ıÁ{Ѻ��� OTC ıÁ�3��Ѻ
��ώ��個當條ıÁ�年着èf̀溫

! � 1990 BŏʶúѺnD速(­夠credit derivativesѿ ıÁ
;Ȫ⾄至回溫��快經l味&4�ÅĎ⼊入�nD速(­�快經⾵風÷
�Ѻ動?:nD夠�
�由Ƀѿ�⼰己Ǿ¯Ñɲ此道溫[g理微看

΂ıÁ�wɨ��?⽇日�Ѻä 2.5 �格V�¾��
�ȻıÁҀ 
單ĬПǥΞȟ (collateralized debt obligation - CDO) �司⾛走Ѻ他
Ú�Ή"¯�司⾛走溫

! CDO ë要¬�φ2&由ɃП便�快經⾵風÷Ѻʪ.由Ƀl˜
�4⽔水͊?Ѷ1便ѷ夠trancheѿIѺ4年增�從Ɩ產˞�看΂

����
� 
CDO Market Data

US
D 

Bi
llio

n

0

150

300

450

600

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011Q1

Global US

Source: SIMFA

ä 2:5 CDO ıÁ變B年着經將������


0

120,000

240,000

360,000

480,000

600,000

1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011

 Outstandings (USD)

ISDA Market Survey/BIS

ä 2:4 讓˜個當條ıÁ變B年着經將
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ıÁѺ��⼊入®¡̧⼝口�看΂速(­溫ј�� 2007 BM5b過
Ǧ靜夠subprimeѿ�nD常lѺCDO �ĽɁ̲�kͣ夠�İÑ
ɲ˦回�態ѿ溫ĎãѺ直»�½]¯�再Ѻ報ĸ們��£Ѷ�傳
經⼜又ѷ夠toxic assetѿ �看΂l味:V看�ěĜ�~Ѻ4影ѓ&
��求�由Ƀ͈這溫I� 2008 B⼩小�V看�再Ѻƍ�看΂l味
著gu念ɅѸ⾝身價Ѹ著g找Ĝ眼⾦金�Ѭʬ4達'´¹溫注�͛
ńѺ�看΂速(­h CDO ń�年着�v更¯�Ѻ他⼩小原ʌ�v
更¯�看΂常lѺ»БƆI說Bv更�w̍;Ȫ溫 

! ä 2.6 �格V���nD速(­�nD由Ƀ年增 (credit de-
fault swap - CDS) �ıÁ;ȪE從Ѻ®完� CDO夠ʪ校�
ũ
áѿѺCDS ��⼊入®¡Ǔ⽣生�夠ʪ校�
ũáѿ看΂速(­溫
&4¸也�;Ȫ�享化�看΂ıÁ五[ΩĜ:nDÑɲ�⼰己Ǿ¯
此道qƖѺnD速(­�⽤用�她[&ú溫

�2Æ�

5ɳçŢ應z 夠Bank for International Settlements, BIS) 

5ɳçŢ應z夠BISѿ�ĸ裡�在ǥ很5�σ應z路�ș哪眼̼
9看΂̮�Ѻ理者Ê5ɳ÷�Ѻ���σ應zf��應z溫

ϣ�相個當條年着� (CBOE) 

v更3ÄѸ3��個當條年着�Ѻ�⼜又­候�Ѹ個當條起問Ǚ?
年è��ð解ń溫

CBOE TV ŶvM3��個當條年着�Ѻľ裝個當條ıÁ�ȜѺ
ǗŤѺ�̼ˡ溫

��	���  
Credit Default Swap 

Ou
ts

ta
nd

ing

0

14,000

28,000

42,000

56,000

70,000

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

1H 2H

Source: ISDA Market Survey/BIS

ä 2:6 CDS ıÁ變B年着經將

http://www.bis.org
http://www.bis.org
http://www.cboe.com
http://www.cboe.com
http://www.cboe.com/tradtool/webcast.aspx
http://www.cboe.com/tradtool/webcast.aspx
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! �國̵Ρ看΂速(­�x��ž¯調Ƀ校Ĕú�úșѺg年
增&上�Ŷ說
���ú�Ĕú�⾵風÷g?�調Ƀ溫

 �每ForwardƳ
! Ĕú調Ƀ (forward contract) ʱ市�年着的qѺ�P��ˆ
樣˓年着還D�E從�Ѻ&4D�
ƊɃ��Ľż  KѺ�⽤用�Ƕ
�
"�L TѺ�Ø著些Ƕ
定�經⼜又 (underlying asset)Ѻñ^ 
S 溫度升�%Ѻ⾏行被V��"�� t( > 0)ѺØ些的q��⼯工拿�
̂Ĕú調Ƀ溫��分.ØqV���4Ƕ
代��Ľż KѺĸ 
H夠·ѿ 4�⽤用��"� T( > t)ѺDV看 K ł些q�ľ裝�
定�經⼜又ˏ增溫�ɳ�Ѻˏ增�特z&4��û年Ѐ著�V看年
Ѐ溫T-ĔúĽż (T-forward price)Ѻñ^ ForS(t, T)Ѻ�ɉ�Ƕ�

єɃĽ KѺ也ĸ 會Ĕú調Ƀ�0天"� t �Ľ樂� 0溫

! �ĔúıÁ�Ѻ經⼜又&4�ș哪 (currency) hMøѺ條̾
ȟ便 (equity securities) hʭ然Ѻ著�氣­ıÁ (commodity) h

̸̨{溫看΂l味�̏ċ望ǥ�Ƴ�ıÁ�¸P�ã紅 (foreign 
exchange) 年着�ѺĔú調Ƀώ�,��年着è溫

! Ĕú�3Ǔĕ�速(­調Ƀf�溫�Ĕú調Ƀ�ú@ T �
¡�Ѻ調Ƀ們�	只ˆ她ɃѺ¬ĔúĽż K �Ñɲ¯經⼜又ĽżѺ
ñ^ STѺˏ增溫:Ĕú�Øq�%Ѻ快經	�ɉǥD K �ɅØ 
ST溫Ŷ�Ñɲ¯經⼜又�Ľż ST �à� 0 �QȈ�Ѻ�ĎØq�
ťию說&ñ^ h(x) = x − KѺ 0 < x < ∞Ѻ¿說 x ŏµ ST溫¡
úʶ定�û�Ľż ST = x 元�¿�再ƿʠѺĔú�Øq
ʹÀ� 
x − K҂位Ɋ
³ ��ˊ樂� x − KѺ�
�͈這� K − x溫®
:�Ѻ:Ĕú�些q�%Ѻ調Ƀ�ťию說� h(x) = K − x溫�
Ť:Øq著�些qgǒѺĔú調Ƀ�ťию說ϓ�ž¯�Ѻ¥�
ä溫

               

ä 3-1校ĔúØ夠些ѿq�ž¯ťию說h量夠˕ѿ

%» 3

 �Ư�ėfÊô
每Forward, Futures 
and SwapƳ

K ST = x

payoff

ST = x

payoff

K



13

! �`̕:定�經⼜又⽤用�Ľż�ž¯ˏ增調ɃѺЎ	&4©下
�¬͞]�ĽżÑɲѺëɓ�ıÁÑɲ夠market riskѿѺ4代�
�ĔúĽż��ˏ增��`ıÁ年着lĥ溫¾�3»��⾏行被�
年着�的q�放�由ɃÑɲѺ著ëɓ�nDÑɲ夠c r e d i t 
riskѿ溫�ĎĔúë要� OTC Ƴ�ıÁ�放�ѺŶ句Ď和網�年
着的qѺ著πŶ看΂l味���̵動?年着�͔清溫

9ÿÑû³� (No-Arbitrage Evalua-
tionƳ
! 4�̵Ρh得讓DѶQ前讓ǗĽæѷ (no-arbitrage evalua-
tion) �Ư�Ĕú調Ƀ�Ľ樂 ForS(t, T )Ѻ�
�єɃĽ K �樂溫 

! Q前讓ǗĽqæ⾏行被看΂ıÁ��ƞ˜�Ѻ理�放�Ѷ前
讓ѷ夠arbitrageѿ著ɓ�ѶƩ還美ǲѷ夠free lunchѿ�l�溫
�
�%Ѻ�Ђƍ最�年着̼ˡѺ�ú⾊色?�� 0 �E始�Ѻ¾
快經⾵風÷�ƆI最得"��ÛĽ樂Ѻ���
°說溫±完直Й�
%Ѻ前讓�什�ú⾊色?�� 0 �快經⾵風÷Ѻ�ƆI�Ƕ
"�Ѻ
會快經⾵風÷�ÛĽ樂���
°說溫ĎãѺ�國�⾏行被Q̫˰
夠frictionlessѿ �ıÁõÕ校經⼜又 S �樣˓ʭ讓夠dividendѿ Ѻ
Q年着Uų還夠transaction feeѿѺQ年着ϩ效夠taxѿѺ&�ē
年着夠short sellingѿѺ&開ų年着Ѻ&Ø著些最得ĕï�定�
經⼜又{ѺɈ微Ǽã%|溫�ē年着什快經	&4D總計�qƖ些
6經⼜又Ѻ4I�ØÊ)j溫

! �Ď請許�Ѻ⾏行被 St µ做� t "�定�經⼜又夠hʭ然ѸȤ
看Ѹ讓˜Ѹ紅˜{ѿĽżѺĔú調Ƀ��ú@� TѺ4開ų̧讓
麼Ţ�QÑɲB讓˜� r夠放�今讓˜⾏行被®�ѿѺɊ會Ĕú調
Ƀ�Ľ樂� 

ForS(t, T ) = Ster(T−t)溫

Q前讓ǗĽæ�ȟ|h�溫

(1)元ıÁ�Ĕú調Ƀ�ťĽ ForS(t, T ) �� Ster(T−t)ѺɊ�ú⾊色 t 
"Ѻ&D年着�qƖ�作味4��快經⾵風÷ (portfolio) 校些
6�Ĕú調ɃѺ理ØÅ�定�經⼜又 StѺĎ快經⾵風÷��ú@ 
T �ÛĽ樂� ForS(t, T ) − Ster(T−t) 溫

����Ĕú調Ƀ��ú"Ѻ些q�ö�ŶØqT˓�V看 
ForS(t, T )Ѻ�"些q只ˆ年˓TØq定�經⼜又҂g會經⼜又Ɋ�π
Ŷ�ú⾊色 tѺD我應z計今�看Ά StѺ�ØÅ�定�經⼜又夠Ľż
指�� Stѿ溫�'Ѻ��ƪú�Ѻ些q⼰己Έ應z��讓9� 
Ster(T−t) 溫 � Ď � � ú " Ѻ Ď 年 着 ̼ ˡ � ɤ 樂 � 
ForS(t, T ) − Ster(T−t)҂g聽ȱß�⾏行被ѶĔú調Ƀ�ťĽ 
ForS(t, T ) �� Ster(T−t)ѷѺ̼ˡɤ樂只�°Ѻ�4Ѷ前讓ѷ夠arbi-
trageѿ放�Ѻ�Q前讓�⾏行被Ϡϖ溫

(2)  元ıÁ�Ĕú調Ƀ�ťĽ ForS(t, T ) +� Ster(T−t)ѺɊ�ú⾊色 t 
"Ѻ&D年着�qƖ�作味�覺®�快經⾵風÷ (portfolio) 校
ØÅ�Ĕú調ɃѺ理�ē�定�經⼜又 St溫Ď快經⾵風÷��ú



14

@ T �ÛĽ樂� −ForS(t, T ) + Ster(T−t) 溫聽ȱß��⾏行被ѶĔ
ú調Ƀ�ťĽ ForS(t, T ) +� Ster(T−t)ѷѺĎ樂�°Ѻ�g放
�Ѷ前讓ѷ(arbitrage)Ѻ�Q前讓�⾏行被Ϡϖ溫

�Q前讓�⾏行被f�ѺĔú調Ƀ�Ľ樂� ForS(t, T ) = Ster(T−t)溫

! �ƆI�可þ Black-Scholes 拿Ľ©Ť�þ�Ѻ�#�Z無
ĸDǼ�`完ƕɉ�ѶÑɲ�ǛǗĽæѷ夠risk-neutral evalua-
tionѿ�¨Ť6Ĕú調Ƀ�Ľ樂҂4ǙŶĽ樂ю說夠value func-
t ionѿ�Ń再�͉G1q幾Ɩ夠part ial di fferent ial equa-
tionѿĜ下Ѻ�&¨ ĔúĽ樂�¦Ɩ溫 

�ė每FuturesƳ
! Ĕú調Ƀľ裝�Ø些的q4Ѷž¯ѷ�qƖˏ增ıÁÑɲѺ
ë要放�� OTC ıÁ溫Ď⼊入調Ƀ�Ǜ�ɘ�Ѻ«Qæʱ̽Ø些
的q�єɃ�ξ��nDÑɲ (credit risk)溫看΂ıÁ,⾄至回8;
Ȫ6�體�年着� (exchange) �ѺɈ�直żȈ�事�ıÁ��
到快經l味Ѻ理ɧDѶĬȟ看ѷlĥ (margin mechanism)Ѻ4
o@òŢ�qƖ�ȿÚnDÑɲѺg�`Ĕú調Ƀ
ɓf�ú
ș溫�ƆI��可þ�Ѻ¬�讓DѶÑɲ�ǛǗĽæѷȟ|¡Q
Ñɲ讓˜�要說"ѺĔú�úș�Ľ樂��a�Ѻ4Ǚ¾也®¹
h͉G1q幾�òm溫

! úș調Ƀ�ô能ѺË|�Ø些的qɃ���⽤用��Ƕ�
"
LѺ4Ƀ��Ľż9說èѺØÊ著些6Ƕȹħ�氣­溫��法Ĭ
Ø些的qý єz�ɉǥ4ǙòŢѺúș年着�夠futures ex-

changeѿ �g⼜又(溫úș年着�¬o�
úș調Ƀ定本⽣生Ѻ ĸ
 年着�Ø些的q:��氣­Ȃ�®��όĽ請許溫定本⽣生調Ƀ
��ɭĭ業�校

1.定�û

    什|調Ƀ��年着�氣­�ɓ溫升hã紅夠foreign exchan-
geѿ ıÁ��Mø什說úș÷ɃѸßû將夠commodityѿıÁ�
�Ȥ實úș÷ɃѸ著�條̾別夠equityѿıÁ4Ι˽�條ʭĽ什
說�定��⽽而˽�條什說úș溫定�û�ɓ�ѶVșѷ溫

2.說è

    4Ѷ不ѷ夠contractѿ ��請��年着ĕïѺ�不調Ƀ�ɉ�
定�û�說è�м溫升h�款Ƀúș年着�夠NYBOTѿ�Ѻ�
不Mø什說úș�調Ƀʱż�Mø什說Ε� 1000 Mø҂ϣ�相
氣­年着�夠CMEѿ�Ѻ�不Ȥ實úș�調Ƀʱż� 5,000 決
Ɩ˚夠bushelѿ҂Ι˽úș年着�夠TAIFEXѿ�Ѻ�不Ι˽ʭ
Ľ什說úș�調Ƀʱż�⽽而˽�條什說Ε��⽽而哪 200 ø溫

3.年ЀÝŜ

    什|úș調Ƀ��úÝŜ溫úș調Ƀ�放ųú�ë要完�ǔ
úѺ4Ý�ĕï溫升hMø什說úș�年ЀÝŜ�oB� 3Ѹ
6Ѹ 9Ѹ12{有
ȉÝ҂Ȥ實úș�年ЀÝŜ�oB� 1Ѹ3Ѹ
5Ѹ7Ѹ8Ѹ9Ѹ11{ÝŜ҂⽽而˽�條什說úș�年ЀÝŜ�¡Ý
0開ų§
ÝŜѺǼ�� 3Ѹ6Ѹ9Ѹ12Ý�O
ÿųȉÝѺÛ⼆二
可
ÝŜ溫
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4.年ЀqƖ

&1?�Â年Ѐ�V看年Ѐ§`溫�Â年Ѐx�D��⾸首û經ú
ș÷ɃѺİ�Ѷ應șiѰѷ�Øq年ĴѺ些q年ș溫�'ƍ��
úș調Ƀ�定�û理Q�Â&裝年ЀѺ升h:什說úș著什說ʭ
然別請看 夠Exchange Traded Funds, ETFѿúș�%Ѻ調Ƀ�
ú"͛´論�年Ѐ?1ʭ然Ѻ�g後滿V看òŢ�qƖ�Êz年
Ѐ溫

定本⽣生調Ƀ�¾也�ɭ)ĭ未�3+內]樂Ѻ�8年着"�Ѻ�
位��2年着{世國Ѻ�ĎɊ�Ǽ^ɛŤ溫

�物�%ѺúșıÁȂ�4��⽇日�

1.⽇日 Ĺ ( É � 
ľ裝定�û氣­�們�ńѺ&4ùͷ�Ľż¿]g⼜又(�Ñ
ɲѺ��úș調Ƀ從?�ß天]l溫

2.Ç I ( É � 
ľ裝ʺ單ıÁÑɲ��tѺ9年着:Uˏ增ÑɲѺ&_̣ı
Á溫

3.³ Ò L : 
Ŷ�úșĽżѸ年着è{ıÁ̔íѺǙ"8u待結6�Ѻ快經
	&ŶĎ交場Ѻ號業�Ľż�⽤用�Ñɲ經̔ôЊ溫

Êô每SwapƳ 
! 年增調Ƀ�速(¯看΂氣­��`Ѻ年着的qɃ��⽤用�Ƕ
�£"�L�Ѻ句Ďˏ增Ƕ£定�經⼜又Ѻ�&4DV看òŢ�q
ƖÊz年Ѐ溫年增調Ƀ&4�?說
Ĕú調Ƀ�⾵風÷Ѻ¾⼆二��
定�經⼜又&4�ș哪夠紅˜ѿѸ讓˜Ѹ氣­Ѹ4Ǚ條̾{氣­溫
3��年增調ɃıÁ¡Ŀ讓˜年增夠Interest Rate Swap, 
IRSѿѺ聽ȱ5ɳçŢ應z夠Bank of International Settlement, 
BISѿθ他 2013 B��⾒見麼ѺIRS ��點看Ά動� 426 萬Mø
f͂溫

! 讓˜年增�ɉ�Ø些的q��Ƀ��úȈôѺ句Ď年增� 
��ö今讓í夠經⼜又ѿ著�靜今讓í夠ˊПѿ溫џh AѸB 的q
⼯工拿�
 3 Bú年增調ɃѺoņB樣˓�b溫A q��4oB 
5% �代�讓˜Ѻ 樣˓讓íT B q҂ɧ B q��ʪ想錯Ýú 
LIBOR 讓˜�� 50 
 bp �͞]讓˜Ѻ樣˓®��點�看�讓
íT A q溫 LIBOR �͕ϧ�ċϊ今讓˜夠London Interbank Of-
fered RateѿѺƍ�讓˜年增調Ƀ�4 LIBOR 讓˜��͔清��
͞]讓˜溫 �
 bp夠basis pointѿ�看΂��ɉ�友1f�Ѻ
İ 0.01%溫

Ť無 3.1覺3Bú年增÷Ƀ

⾏行被 A ¦⽅方� B ¦⽅方� 2007 B 3 Ý 5 @⼯工拿�年增÷ɃѺA ¦
⽅方��4oB 5% f讓˜樣˓ 1 ХMø�點�看f讓íΓ B ¦
⽅方Ѻɧ B ¦⽅方終��ʪ 6 
Ýú LIBOR 讓˜樣˓®��點�看
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f讓íΓ A ¦⽅方溫Ď÷Ƀ�Ĝ的qo 6 
ÝÊz�bV看f年
增溫Ď年增÷Ƀô能h�ä�做校

   B ¦⽅方    A ¦⽅方

         LIBOR

         5.00%

��bV看ˏ增;(�÷Ƀ⼯工拿If� 6 
ÝѺ終İ A ¦⽅方¬� 
2007 B 9 Ý 5 @<�樣˓ 250 友MøT B ¦⽅方ѺĎ看Ά� 1 
ХMø�看�Ď 6 
Ýú�ѺB讓˜ 5% �f讓í҂g B ¦⽅方
終���@¬�ˁ 1 ХMø�看f讓í樣˓Γ A ¦⽅方Ѻɧ�明D
f讓˜� 6 
Ý�f 6 
Ýú LIBOR 讓˜溫

⾏行被 2007 B 3 Ý 5 @"f 6 
Ýú LIBOR � 4.2%ѺɊ B ¦
⽅方ˆ樣˓Γ A ¦⽅方�ˁ 210 友Mø (0.5*0.042*$1Х=$210友 )f
V看溫

�§bV看ˏ增¬;(� 2008 B 3 Ý 5 @ѺĎ"˻œ¡⾊色⼯工Ƀ
��B溫A ¦⽅方五樣˓ 250 友øM看Γ B ¦⽅方Ѻg B ¦⽅方Ɋʪ 
6 
Ý�(İ 2007 B 9 Ý 5 @)f 6 
Ýú LIBOR 讓˜(⾏行被�
4.8%)樣˓Γ A ¦⽅方�ˁ�看� 1 ХøM看f讓í溫終İ� 
2008 B 3 Ý 5 @ѺB ¦⽅方ˆ樣˓ 240 友Mø (0.5*0.048*$1Х=
$240友) f看ΆΓ A ¦⽅方溫

Ď市升f年增÷Ƀ⼆二麼� 6 bV看ˏ增Ѻ代�V看�⼀一1İ�
$250 友Ѻg樣˓@�͞]V看Ɋʪ 6 
Ý�f 6 
Ýú LIBOR 

讓˜麼Ţ溫�µ⾏行被T��⾵風ħ�f LIBOR 讓˜Ѻ理4 A ¦⽅方
上因Ѻǯ度®¹V看樣˓E從校

�

��


%���	 
�����

���
���
��	
����

���
���
���
����

���
�� 
����

2007/3/5 4.2

2007/9/5 4.8 +2.10 -2.50 -0.4

2008/3/5 5.3 +2.40 -2.50 -0.1

2008/9/5 5.5 +2.65 -2.50 +0.15

2009/3/5 5.6 +2.75 -2.50 +0.25

2009/9/5 5.9 +2.80 -2.50 +0.30

2010/3/5 養 +2.95 -2.50 +0.45

! h得Ư�讓˜年增��代�讓˜Ѻ4ǙY�̧⼝口�年增個當
條夠swaptionѿѺ�£Ŀ�拿Ľq��Ǡì溫讓˜年增�ɰ�快
經̽ɲ�éȂѺ��ıÁυèÑɲ�什定溫:�定�û�讓˜
夠著П便ѿ�讓˜年增gǒѺ¾代�讓˜�®�úȈf眼⾦金¦П
擁讓˜�讓Ɂ夠Swap SpreadѿѺ�ıÁ�uD�υènDÑɲ
Ͼи夠Credit SpreadѿѺ4Ύ麼定�經⼜又�由Ƀl˜溫

Ť無 3.2覺讓D年增÷Ƀù增ˊП

A ¦⽅方&讓D年增÷Ƀ¬�ˁ͞]讓˜靜今ù增?�ˁ代�讓˜
靜今溫V⾏行被 A ¦⽅方��ˁ 1 ХMø靜今Ѻ讓˜� LIBOR ��
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10 
請�L夠1
請�L� 1% �Ŗ1f�ѺĎ新İ什 
LIBOR+0.1%ѿ溫� A ¦⽅方�À 年增÷ɃIѺ¬⼜又(V看½è
h�校

1.! ¦⽅方樣˓ LIBOR+0.1% Γ¾П條	

2.! ¦⽅方她想÷ɃõÕöÀ LIBOR

3.! ¦⽅方ʪ想÷ɃõÕ樣˓ 5%

�ʗV看½èfɤòm�5.1%f讓˜樣6溫終İѺA ¦⽅方¬
LIBOR+0.1% f͞]讓˜靜今ù¿� 5.1% f代�讓˜靜今溫

�©ѺB ¦⽅方終&讓D年增÷Ƀ¬�ˁ代�讓˜靜今ù增?�ˁ
͞]讓˜靜今溫V⾏行被 B ¦⽅方��ˁ 3 BúѺ�看� 1 ХMø
f靜今Ѻ讓˜� 5.2%Ѻ� B ¦⽅方�À 年增÷ɃIѺ¬⼜又(V
看½èh�校

1.! ¦⽅方樣˓ 5.2% Γ¾П條	

2.! ¦⽅方她想÷ɃõÕ樣˓ LIBOR

3.! ¦⽅方ʪ想÷ɃõÕöÀ 5%

�ʗV看½èfɤòm� LIBOR+0.2% f讓˜樣6溫終İѺB 
¦⽅方¬ 5.2% f代�讓˜靜今ù¿� LIBOR+0.2% f͞]讓˜
靜今溫

Ď年增÷Ƀô能h�ä�做校

!         !  

  B ¦⽅方

 

  A ¦⽅方

5.00%

LIBOR

LIBOR + 0.1%5.2%
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! 個當條��̂調Ƀ總Ɗʱ市�Ó̾�從ƖѺĸ 調Ƀ們�	
�條讓Ѻ«微ɉǥѺ�Ƕ@ 4єzɃ�理樣À��V�ťи溫
度升�%Ѻ˝ƖØ條 (European call option) 調Ƀʱ市�Øq�
條讓Ѻ«微ɉǥѺ&4�Ƕ代���ú@ (maturity, expiration 
date) TѺ4�
總ƊƯ����єɃĽż KѺ�ɅØ�ĕï�定
�經⼜又溫⾏行元 ST ŏµ定�經⼜又��ú@�ĽżѺɊ˝ƖØ條�
�ú@�Ľ樂Ѻ終ɓf�ťи (payoff)Ѻ
� h(ST) = (ST − K)+

Ѻ¾�Ø條�ťию說�ɉ�  h(x) = (x − K )+ = max(x − K, 0)Ѻ
¥ä 4Ҁ1 ��˕ä溫��Ŷ�調Ƀ們�	uЂƍ��ú@4完
⻑⾧長�єɃĽ KѺ�年增完kĽ�經⼜又 ST溫元快經	ǛȌ�ıÁ�
些6會經⼜又Ѻ&³  ST − K �讓͡溫¡  ST ��� K "Ѻ調Ƀ們
�	-�ɉǥ�єɃ理ʺ單͈這Ѻ�Ď�q夠著͈這ѿÑɲ 4
此ĥɧťи� 0溫

! ˝Ɩ些條 (European put option) �Ø條®ίѺ也ʱ市�調
Ƀ們�	�條讓Ѻ«微ɉǥѺ&4�Ƕ代���ú@ TѺ 4�

總ƊƯ����єɃĽż KѺ�些6�ĕï�定�經⼜又溫¸說Z
���Ѻhä 4Ҁ1 ��量ä�做Ѻ˝Ɩ些條�ʱ市�ťию說

�h(x) = (K − x)+ = max (x − K,0)溫˝Ɩ些條�ťи� 
h(ST) = (K − ST)+溫

些條ťи(put payoff) ю說             Ø條ťи(call payoff) ю說

ä4-1: 些條ǙØ條ťию說

! ¸�ä��Ѻ個當條調Ƀ�Øqɱɽ戰ǫ�Ÿ處Ѻ�H著·
�úʶťиÛ�微ˊ�溫�
ħ對⽔水͊6ł��+國�Ѻ�̵Ρ
�Ĕú調ɃѺ也��⼊入ž¯調ɃѺúʶ�ťи&��°�夠ʹ
ĴѿѺ�&��ˊ�夠ИĴѿ溫�ĎѺ個當條調Ƀ��Ľ�溫�

�%個當條調Ƀ�ØqѺ�年着ú⾊色只ˆ樣˓ŏĽ҂gĔú調
Ƀ�Ø些的q�年着ú⾊色理QV看½]溫

! �物gǒѺ˝Ɩ個當條��ɉѺʱ市�定�經⼜又 S ��ú
@ T �ťи h(ST)Ѻ¾�ťию說 h(x) �微ˊ�溫:Ø條�% 
Ѻ h(x) = (x − K )+҂:些條�%Ѻ h(x) = (K − x)+溫˝Ɩ個當條
��`ѶÐЉ果Ǜѷ夠path-independentѿ�調ɃѺ��Ŷ�也
�ťи h(ST) ɰ�定�經⼜又��ú@�Ľż ST �ю說溫 úș (
futures) 著�Ĕú調Ƀ 夠forward contractѿ �&4上�˝Ɩ個

%» 4

�ĐŊ每OptionƳ
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當條�ħ升Ѻ 也#�ťию說ϓ�3Ǔĕ�ž¯ю說 h(x) = x �
¹Ѻ理ɧ��ÐЉ果Ǜ別�調Ƀ溫

! 元�調Ƀťи��ú@��經⼜又Ľż�¹ѺɊɓ�ѶÐЉ®
她ѷ  (path-dependent) �個當條Ѻ升hMƖ個當條 (American 
option)Ѻ通Ɩ個當條 (Asian option)Ѻ4Ǚƍ�¾也u⾒見ɓ��
加個當條 (exotic option) �調ɃѺhϚЇ個當條夠barrier op-
tionѿ {溫個當條調Ƀ�Ľż�ɓ^條讓看著期� (premium)溫
�出�可þ��去Å�̵Ρ溫�£看΂調ɃɈ�ô能�從Ɩ微要
Ȃ�̿¯fãѺѶ⾥里路⽣生ѷ夠taylor madeѿ�看΂氣­被麼Ѻĸ
 看΂l味&4ľ裝�a¯�在ǥѺK三還ń�看΂ÑɲѺ升h
k載⼗十著ʧ⽣生⼜又ċ�紅˜ÑɲѺ 4ùͷ6*溫

! Ǔ̵²速(¯看΂氣­ıÁfIѺЎ	�節�Ì��i
Ì
ì校

(1) 個當條調Ƀ�Øqý會樣˓�ÚĴѺ�Ŀ�Ѷ拿ĽѷÌì 
(pricing problem)溫

(2) 個當條調Ƀ�些q�À �條讓看fIѺ�h得樣˓⽤用�&
��ťиî҄�Ŀ�Ѷ̽ɲѷÌì夠hedging problemѿ溫

! �ʗi
Ìì�下ɼ��ϪǙƊ�ɛŤfѶ前讓ѷ夠arbi-
trageѿ �享種Ѻ�#¬���可þѶBlack-Scholes 拿Ľ©Ťѷ
�去ÅɛŤ溫4��#̵Ρ˝Ɩ個當條��ѶØ些條Ľ是ѷ¹
ʣѺ理4前讓�享種¨關�
»�òm溫

�ĒŊ³� (call-put parity) 
! 4 StѺ Ct � Pt 1¢µ做� t "�Vș夠hʭĽѿѺ¾˝Ɩ
Ø條�些條�Ľż溫�Ď⾏行被也#��ú@ T �єɃĽ K ˪�
®�Ѻ理ɧ經⼜又 S �樣˓ʭ讓ѺQÑɲ讓˜� r溫Ø些條�Ľ是
¹ʣh�

Ct − Pt = St − Ke−r(T − t)溫

! �
¹ʣ�ȟ|&4讓DѶQ前讓ǗĽæѷ¨Ť6�溫źƊ
⾏行被 Ct − Pt > St − Ke−r(T − t)ѺɊ� t "&從?�
級?��快經
⾵風÷夠portfolioѿh�校Ø�ĕï�ʭ然�些條Ѻɧ些6�Ø
條ѺɊú⾊色�ɤ樂� Ct − Pt − St溫�看΂�ѺʎD4Ø夠buyѿ
著些夠sellѿѺ1¢4�夠longѿ著ǔ夠shortѿ®ɓ溫元會ɤ樂
�°Ѻ放Å應z˿Ɵ�³À讓íѺ�Ŷ開ų̧讓˜ rѺ¸V�"
� t 好��ú@ T 溫®覺8ѺɊ¸應z計Ĵ�好� T溫��ú@ 
T "Ѻ�i`&��˒始�;(校

夠1ѿ ST > K校¸快經⾵風÷�&cúʶɤ樂� 

(Ct − Pt − St)er(T−t) + ST − (ST − K ) = (Ct − Pt − St)er(T−t) + K > 0

������ú@"Ѻ

(i) ú⾊色ɤ樂沒⼰己��讓9(Ct − Pt − St)er(T−t) 

(ii) 些條��⼀一ï夠long positionѿĽ樂� 0

(iii) ʭ然��⼀一ïĽ樂� ST
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(iv)Ø條�ǔ⼀一ï夠short positionѿĽ樂� −(ST − K )

úʶÛĽ樂 (i+ii+iii+iv) Ɋ� (Ct − Pt − St)er(T−t) + K > 0

夠2ѿ ST < K校�©Ѻ¸快經⾵風÷�&cúʶɤ樂�  

(Ct − Pt − St) er(T−t) + (K − ST) + ST = (Ct − Pt − St) er(T−t) + K > 0

�
�%Ѻ明¡�快經⾵風÷&4ѶΤ�ѷ°�ťиgQě最得?
�溫Ƚ[�Ѻ聽ȱѶQ前讓ǗĽæѷѺ�
�ƞ˜�看΂ıÁ�
��Ђƍ前讓z�放�溫

ĎãѺ Ct − Pt < St − Ke−r(T−t) �⾏行被Ѻ�&4Ŷ放��前讓�年
着̼ˡ�¨品溫Ŷ�Ø些條ĽɁ Ct − Pt 只��Ľ樂Ѻ�Ď ȟ

Ct − Pt = St − Ke−r(T−t)溫! ! ! !

�ƆI��可þ�O國�Ѻ�#�ĸDY去Å�拿Ľ©ŤѺȟ|
ĎØ些條�Ľ是¹ʣ溫
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1. [�£三是n] 感夠叫ѿȟ�和Ʌ夠和˞ѿ條ȟ�¿從ѺǓ̵H
#��ɉ溫

2. [�£三®z] ˺]˜什說�úș�個當條夠VIX futures and 
optionsѿ ��а�看΂ıÁѺǓ̵也#;Ȫ�離始Ѻ4Ǚ得
`Ñɲ�Ďu年增溫&L個事ǎ CBOE ��話̵Ρ 

3. [ �Ƃ³] 元ıÁ�Ĕú調Ƀ�ťĽ ForS(t, T ) +� Ster(T−t)Ѻ
作味�
&前讓�年着̼ˡ溫

4. [ �³Ò] 元點���樣˓ʭ讓�ʭĽ� $25ѺQÑɲB讓˜
� 5%Ѻ錯
Ý�ú�ĔúĽ樂�得҄ 

    ĔúĽ樂�Ð麼Ţ進!

5. [ �Ƃ³] 元Ĕú調Ƀ�定�û��T˓V看ʭ讓�ʭ然Ѻ⾏行
被B⽣生開ų̧讓�ʭ讓˜� qѺĸDѶQ前讓ǗĽæѷѺȟ|
ĔúĽ樂 ForS(t, T ) = Ste(r−q)(T−t)溫 

6. [�ĒŊ³�] � Ct − Pt < St − Ke−r(T−t) �ıÁ⾏行被�Ѻ作味�

&前讓�年着̼ˡ溫

7. [�ĒŊ³�] 元個當條調Ƀ�定�û��T˓V看ʭ讓�ʭ
然Ѻ⾏行被B⽣生開ų̧讓�ʭ讓˜� qѺĸDѶQ前讓ǗĽæѷ
ȟ|Ø些條Ľ是�¹ʣƖ� 

Ct − Pt = Ste−q(T−t) − Ke−r(T−t)溫

8. [�ĒŊ³�] 元個當條調Ƀ�定�ʭ然指��個當條�ú"樣
˓�ˁV看ʭ讓 DѺĸDѶQ前讓ǗĽæѷȟ|Ø些條Ľ是�
¹ʣƖ�

 Ct − Pt = St − De−r(T−t) − Ke−r(T−t) 溫

Y�¹� put-call parity Ǚ¾ýD&¥ putcallparity �博

9. [Ñ2Êô�能�ôðç] 年增÷Ƀ終&D�¬ʹÀ代�讓˜f
經⼜又ù增?ʹÀ͞]讓˜f經⼜又溫⾏行被 A ¦⽅方們� 1 ХMøfП
便Ѻ⽤用� 3 B�oB&ʹ 4.7% f代�讓í溫⾏行被 B ¦⽅方��ˁ 
1 ХMøf快經Ѻťи˜� LIBOR-0.2%溫聽ȱ4��年增÷Ƀ
ô能ä做Ѻ給6 AѸB¦⽅方�À 年增÷ɃIѺ1¢⼜又(�V看
½è溫

   

   B ¦⽅方

!

   A ¦⽅方

%» 5

Ö� Exercise

LIBOR-0.2%

5.00%
4.7%

LIBOR


