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Abstract¡G

This project studied the term

structure of R.O.C. Treasuries and drew

the yield curve for this market. Due to the

fact of insufficient bonds in Taiwan

Treasury market, the yield curve cannot be

obtained via directly bootstrapping bond

data. This project relied on term structure

models of interest rates to find out the

yield curve. The studied models  include

the Vasicek and Fong (1982) model and

the Vasicek (1977) model. Parameters in

the Vasicek model are estimated with the

calibration approach. One-factor and two-

factor Vasicek models are estimated. On

the other hand, Vasicek and Fong’s model

is estimated by the OLS approach and the

spline approach. Based on the estimated
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parameters for respective models, the

deviation between the theoretical price and

the observed price are computed. The

project therefore select the model with the

least deviation to draw the yield curve for

R.O.C. Treasury market.

The empirical evidence indicates that

the linear model of Vasicek and Fong has

the less deviation than their nonlinear

model and Vasicek model.  Moreover,

Vasicek and Fong’s nonlinear model also

outperform Vasicek model.

Keywords¡GTerm Structure of Interest

Rates, Yield Curve, Cubic Exponential

Spline, Vasicek and Fong, Calibration

¤G¡B ½t¥Ñ»P¥Øªº

§Q²v́ Á­­µ²ºc(term structure of

interest rates)¬Oµû»ù§Q²v²£«~¥D­nªº̈Ì

¾Ú¡A¬Gªø¤[¥Ḧ Ó§Y¬O°]°Ȩ̀gÀÙ¾Ç®a¬ã̈s

ªº¼öªù¥DÃD¡C¦­́Á¬ã̈s§Q²v́ Á­­µ²ºcªº

¤åÄm³£°¾¦V©ó²z½×°²»¡(theory or

hypothesis)¡Aª½̈ì1970 ¦~¥N°]°Ȩ̀gÀÙ¾Ç

®a¤~¶}©lºc«Ø§Q²v́ Á­­µ²ºcªº²z½×¼Ò

«¬¡A§Æ¾¬²z½×¼Ò«¬̄à́y­z¹ê»Ú¥«³õ¤Wªº

§Q²v́ Á­­µ²ºc¡A¥H«K¹ê°È¤W̄ àÂÇ²z½×¼Ò

«¬µû»ù²{³f¥«³õªº§Q²v²£«~¤Î̈ä­l¥Í

©Ê°Ó«~¡C

§ä́M¤¤¥¡¬F©²¤½¶Åªº§Q²v́ Á­­µ²

ºc¬O·í«eµo®i§Ú°ê¶Å̈é¥«³õ¤Î§Q²v­l

¥Í©Ê°Ó«~­«­nªº¤u§@¡C°£¤F¦]¬°§Q²v́ Á

­­µ²ºc¥i¥Î¥Hµû»ù³ö Ç°Ó«~¤§¥~¡A¤]¦]

¬°¬F©²­n±À°Ê¥xÆW¦¬̈°̈È¤Óª÷¿Ä¤¤

¤ß¡A«Ø¥ß¤@­Ó¦³®Ä²vªº̧ê¥»¥«³õ¡A¦]¦¹

»Ý­n¤@±ø̄à·Ç½T¥Nªí¥«³õªº́Þ§Q²v¦±

½u¡C¦]¬°¦³¤F̈ ã¥Nªí©Êªº§Q²v́ Á­­µ²

ºc¡Ä ä¥¦¬ÛÃö§Q²v²£«~́ N·|¦ÛµMªººCºC

­l¥Í¥Ẍ Ó¡A¦Ó³ö Ç§Q²v²£«~̧ g¹L¥«³õªº

¥æ©ö¡A¤S·|²£¥Í³\¦ḩ ê°T¼vÅT§Q²v́ Á­­

µ²ºc¡A«P̈ ḮÞ§Q²v¦±½u§ó̈ã¥Nªí©Ê¡C

ÁöµM§ä́M¤¤¥¡¬F©²¤½¶Åªº§Q²v́ Á

­­µ²ºc«Ü­«­n¡A¦ý¥Ñ©ó§Ú°ê¶Å̈é¥«³õªº

µo®i°_̈ B«Ü±ß¡A¤j¬ù¥Á°ê¤K¤Q¦~©³¤è¤~

¶}©l¡A¬G¥«³õªºµ²ºc©|¤£§¹¾ã¡A§Q²v°Ó

«~ªº¥æ©ö°£¤F³¡¤À́Á§O¶Å̈ȩ́û¬°¬¡µ¸

¤§¥~¡Ä ä¾l¦h¤£̈ã¥«³õ©Ê¡C¬G±ýª½±µ±q

¥«³õ̧ê®Æ±À¾É¥X§Q²v́ Á­­µ²ºç û¤£¥i

¯à¡A©Ò¥H¥u±ö Ì¿à²z½×¼Ò«¬¡AÀ³¥Î¦³­­

ªº̧ê®ÆÅçÃÒ§Q²v́ Á­­µ²ºc¼Ò«¬¡AÀË©ẅ ä

´y­z¥«³õ̧ê®Æªº̄à¤O¡C­Y¬O¼Ò«¬́y­z̧ ê

®Æªº̄à¤O³Q±µ̈ü¡A«ḩ Ó¼Ò«¬§Y¥i³Q¹B¥Î

¨Ó²£¥Í¾ã­Ó¥«³õªº§Q²v́ Á­­µ²ºc¡C

´y­z¥«³õ̧ê®Æªº§Q²v́ Á­­µ²ºc¼Ò

«¬«Ü¦h¡A¥D­n¦³̈â¤jÃþ¡G²Ä¤@Ãþªº¼Ò«¬

¬Ō Â²Î­pªº±Ņ ê®Æ°t¾A(fitting)©ó¦UºØ

¨ç¼Æ¼Ò«¬¡A³oÃþ¼Ò«¬­I«á̈S¦³̧gÀÙ²z½×
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¤ä«ù¡F²Ä¤GÃþ¼Ò«¬«h¬O¦³̧gÀÙ²z½×¬°°ò

Â¦ªº¼Ò«¬¡A³oÃþ¼Ò«¬¤S¥i°Ï¤À¬°̈âºØ¡G

(1)§¡¿Å¼Ò«¬¡B(2)µL®M§Q¼Ò«¬¡CÁö¦³³o

¨â¤jÃþªº§Q²v́ Á­­µ²ºc¼Ò«¬¥i̧ ê¿ï¾Ü

À³¥Î¡A¦ý̈Ã̈S¦³¥ô¦ó²z½×¤ä«ù¦óºØ¼Ò«¬

À³³Q¹B¥Î¡A¬G¼Ò«¬ªº̈ú±ËºÝµøÀ³¥ÎªÌªº

¿ï¾Ü¥H¤Î¹êÃÒµ²ªG¬Ý¼Ò«¬́y­z¥«³õ̧ê

®Æªº̄à¤O¦Ó©w¡C

¥»¤å¦]«Y§Æ±ǣà§ä¥X¤@¥Nªí©Êªº¥¡

¶Å§Q²v́ Á­­µ²ºc¡A©Ò¥H¦³¥²­n§ä¥X¤@³Ì

¾Aªº¼Ò«¬̈Ó́y­z¥¡¶Å̧ê®Æ¡C¥Ñ©ó̈S¦³²z

½×¤ä«ù¦óºØ¼Ò«¬̧û̈Î¡A¬G¥»¤å¦b̈ â¤jÃþ

¼Ò«¬¤¤¦U¿ï¤@¼Ò«¬¶i¦æ¹êÃÒ¤ņ̃û̈ä́y

­z¥¡¶Å̧ê®Æªº̄à¤O¡C²Ä¤@Ãþ¼Ò«¬¿ï̈ú

Vasicek & Fong ¡£1982¡¤ªº¤T¦«̧ü¼Æ¦¡

³v̈ B́ O¤J¼Ò«¬(the cubic exponential

spline)¡A²Ä¤GÃþ¼Ò«¬«h¿ï̈úVasicek [1977]

§¡¿Å¼Ò«¬¡C

¿ï¾ÜVasicek & Fong ¼Ò«¬¥D­n¦³¤U

­±́XÂI¦Ò¶q¡G(1)¥¡¶Åªº̈ì́Á́Á­­(time to

maturity) ©|¤£§¹¾ã(i.e. the insufficient

bond case)¡A¬GµLªkÀ³¥Î¥ý¶i°ê®aºD¥Î¤§

Bootstrapping ªkµÑ̈ú(infer)²z½×ªº§Ý Á

§Q²v(theoretical spot rates)¡F(2)¦¹¼Ò«¬¤§

¯Âºé§é»ù¶Å̈éªº»ù®æ̈ç¼Æ¬O«ü¼Æ«¬

¦¡¡A»PVasicek §¡¿Å¼Ò«¬ªº»ù®æ̈ç¼Æ«¬

¦¡¤@¼Ë¡A¬G̈ âªÌ¤ņ̃û¹êÃÒµ²ªĢ û¤@­P

©Ê¡F(3)¦¹¼Ò«¬¼s¬°¹ê°È¬É¦binsufficient

bonds ª¬ªp¤UÀ³¥Î¡A¦Ó¥B¥¦ªº¦ô­p«¬¦¡

¤£¥u¬O¥i¼g¦«̈D½u©Ê¤è¦¡¦ô­p¡A¥ç¥i¼g

¦½̈u©Ê°jÂk¤è¦¡¦ô­p¡A­pºâ¤W§óÂ²«K¡C

¿ï¾ÜVasicek §¡¿Å¼Ò«¬«h¦³¤U­±́X

ÂI­ì¦]¡G(1)Vasicek ¼Ò«¬¦³«Ê³¬¦¡̧Ñ

(closed form solution)¡A·í¦ô­p¥X¼Ò«¬°Ñ

¼Æ«á¡A§Y¥i³z¹L«Ê³¬¦¡̧Ñ́yÃ¾̧ã±ǿÞ§Q

²v¦±½u¡F(2)Vasicek ¼Ò«¬ªº§Q²vÀH¾÷¹L

µ{¬OOrnstein-Uhlenbeck(OU)¹Lµ{¡A¬GÀþ

¶¡§Y®É§Q²v²Å¦X±ø¥ó±º̀A¤À°t¡A¦]¦¹¼Ò

«¬°Ñ¼Æ¥i³z¹LOLS ¨Ó¦ô­p¡F(3)¦ô­p

Vasicek ¼Ò«¬°Ñ¼Æ¥i¥Î®É¶¡§Ç¦Ç ê®Æ¦ô

­p(time series estimation)¡A¥ç¥i¥Î¾îÂ_­±

¸ê®Æ¦ô­p(cross sectional estimation)¡F

(4)Vasicek ¼Ò«¬¥i¥H¬O¤@¦]¤l©Î¦h¦]¤l

ªº¼Ò«¬¡F(5) Vasicek ¼Ò«¬¾É¥Xªº­l¥Í©Ê

°Ó«~»ù®æ̈ç¼Æ¡A¦p¡Ǵ Á³f»ù®æ¡B»·́Á»ù

®æ¡B¿ï¾ÜÅv»ù®æµ¥¡A³£¥iªí¥Ü¦¨

Preference-free ªº̈ç¼Æ¡A¥ç§Y¥i±N­·ÀI»ù

®æ°Ñ¼Æ±q̈ ç¼Æ¤¤®³±¼¡A¦ý¥Ñ©ó¦¹­·ÀI°Ñ

¼ÆÁôÂÃ¦b¶Å̈é»ù®æ¤¤¡A¬G¥i¥Ñ¥«³õ¤§¶Å

¨é»ù®æ±À¾É¥X­·ÀI°Ñ¼Æ­È¡F(6)Vasicek

¼Ò«¬ªº§Q²vÀH¾÷¹Lµ{¥ī à·|¥O§Q²vÅÜ

¦¬̈°­t­È¡A³oÁö¬O¤@¶µ¤£¤Ó¦nªº̄S¼x¡A

¦ý¬O¦¹¼Ò«¬̈Ï§Q²vÅÜ¦¬̈°­tªº¾÷²v«Ü

¤p¡A¥B¥Ñ©ó¥¦ªº©ö©óÀ³¥Î¡A¬G¤¦́³¥ï ú

¤§³B¡C

¦Ü©ó¥»¤å¬°¦ó¤£¿ï̈úµL®M§Q¼Ò«¬¡A

¥D­n¬O¦¹Ãþ¼Ò«¬³£­n¥H§Q²v́ Á­­µ²ºc

°µ¬°¿é¤J̧ ê®Æ¡A¦ý¥»¤å¬O±ý§ä́M¥¡¶Å¤§
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§Q²v́ Á­­µ²ºc¡A¬G¤£¾A¦X¿ï̈úµL®M§Q¼Ò

«¬¡C

ºî¦X¤W­z¤ÀªR¡A¥»¤å¥D­n¥Øªº§Y

¬O¡G±°́QVasicek & Fong ªº¤T¦«̧ü¼Æ¦¡

³v̈ B́ O¤J¼Ò«¬»PVasicek ¼Ò«¬¦óªÌ́y­z

¤¤¥¡¬F©²¤½¶Åªº§Q²v́ Á­­µ²ºç ê®Æ̧û

·Ç½T¡Ḩ g¥Ñ¹êÃÒµ²ªG§P©w¦óºØ¼Ò«¬́y

­z̄ à¤O̧ û̈Î¡A¥H«KÀ³¥Î̧Ó¼Ò«¬́yÃ°̧ê¤º

¶Å̈é¥«³õ¤§́Þ§Q²v¦±½u¡Ä ÃÂÇ¤§µû»ù°ê

¤º¶Å̈é¥«³õªº²{³f¥H¤Î­l¥Í©Ê°Ó«~¡C̈ Ò

¦p¡G¬F©²¤½¶ÅÄv¼Ð»ù®æªº̈M©w¡B¤½¥q¶Å

»ù®æªº­q©w¡B¥H¤Î§Q²v¥ǽ««¬́ù(interest

rate swap)ªº©w»ùµ¥¡C

§Ú°ê¦Û¥Á°ê¤K¤Q¦~¤Q¤@¤ë¶}©lÄv¼Ð

¤½¶Å¡A¦Ü¤µ¥þ³¡¤¤¥¡¬F©²¤½¶Å¾lÃB¬ù¤@

¥ü¦h¡A¥B¬F©²¦Û¥Á°ê¤K¤Q¥|¦~¤E¤ë°_¡A

¬°¤F°·¥þ¤½¶Å¥«³õ¤j­P¤W¤w̧ g̈ C¤ë§¡

µo¦æ¤½¶Å¡Ä Ï±o¤½¶Å¥æ©öÄw½X·Ü Ó·U

¦h¡A¥«³õªº®Ä²v©Ê·Ü Ó·U§ïµ½¡C³ö Çª¬

ªpÅã¥Ü¡A¤½¶Å¥«³õ¦s¦bªº§Q²v́ Á­­µ²ºc

·Ü Ó·U¦³¥ī à³Q±À¾É¥Ẍ Ó¡A¤]·Ü Ó·U­¢

¤Áªº»Ý­n§ä¥X¦¹±ǿÞ§Q²v¦±½u¡A¥H§QÄv

¼Ð·s¤½¶Å¤Î§ä́M»ù®æ°ª¦ô©Î§C¦ô¤§¤½

¶Å¡C

¦AªÌ¡A¦Û¥Á°ê¤K¤Q¥|¦~¤¤°_¡A°ê¤º

¶Å̈é«¬°òª÷ÀHµÛ§Kµ|»¤¦]¦Ó¿³°_¡A¬F©²

¤]¬°¤F°t¦X«Ø¥ß̈È¤Óª÷¿Ä¤¤¤ß¡A¥º́â±N

¤½¥q¶Å¤d¤À¤§¤@¥æ©öµ|̈ ú®ø¥H¬¡µ¤̧½

¥q¶Å¥«³õ¡C¦b³ö Ç±¡ªp¤U¡A«P̈ Ï¤½¥q¶Å

ªºµo¦æÃB¤j¶qÃk¤É¡A¥H¥Á°ê¤K¤Q¤­¦~¡B

¤K¤Q¤»¦~¬°̈Ò¡Aµo¦æÃB¹F1,700 »õ¤¤̧Î

1,000 »õ¤¥̧H¤W¡A¤ñ¦Û¥Á°ê¤C¤Q¤K¦~̈ ì

¤K¤Q¥|¦~¤C¦~©Òµo¦æ¤§¤½¥q¶ÅÁÃ̀BÁÙ

¦h¡C¥t®Ú¾Ú²Î­pºI¦Ü¥Ø«e¬°¤î¡A°ê¤º¤½

¥q¶Åªº¾lÃB¬ù¦b6000 ¨ì7000 »õ¤§¶¡¡A

¹ẃ Á¥¼̈Ó°ê¤º¤½¥q¶Å¤·́|½«́kµo®i¡A¤½

¥q¥ø·~±N¤£Â_ªº¦bª½±µª÷¿Ä¥«³õµo¦æ

¤½¥q¶Å¥Ḧ ú±o̧ û§C¦¥̈»ªºªǿÁ̧êª÷¡A³o

¨Çµo®i«P̈ Ï¥«³õ»Ý̈D̈ ã¦³¥Nªí©Êªº§Q

²v́ Á­­µ²ºc¡A¥H§Q¤½¥q¶Åªº©w»ù¡C¦]

¦¹¡A§ä́M¤¤¥¡¬F©²¤½¶Åªº§Q²v́ Á­­µ²

ºc¡A¦¬̈°«Ü­«­nªº¤u§@¡C

¥t¥~¡A°ê¤º¶Å̈é¥«³õ·Ü Ó·U¦hªº­l

¥Í©Ê°Ó«~³Q¤¶²Ð¶i¤J¥«³õ¡Ä Ò¦p¡G§Q²v

¥ǽ««¬́ù¡BÁô§t¦b¤½¥q¶Å¤º¤§§Q²v¤W­­

»P¤U­­¡Bªþ¦b¤@̄ ë¤½¥q¶Å¤§¶R¦Å̂v¤Î½æ

¦Å̂v±ǿÚµ¥¡A³ö Ç°Ó«~³£»Ý­n­q©w»ù

®æ¡A¬G¥ç»Ý­n¤@±ǿÞ§Q²v¦±½u¡C

¥Ñ¤W­±ªº°Q½×¥iª¾¡A¥H°ê¤º¶Å̈é¥«

³õ¥Ø«eµo®iªºª¬ªp¦Ó̈¥¡A§ä́M¤¤¥¡¬F©²

¤½¶Åªº́Þ§Q²v¦±½u¬O·í°È¤§«æ¡A¤]¬O«D

±­̀«­nªº¬ã̈s¤u§@¡C±µµÛ¤U¤@̧ ±̀°́Q¹ê

ÃÒªºµ²ªG¡C

¤T¡B µ²ªG»P°Q½×

¥»¤åÁ¦̀@À³¥Î̈âºØ¼Ò«¬¡B¥|ºØ¦ô­p

¤èªk¡A¦ô­p¤¤¥¡¬F©²¤½¶Å¤§§Q²v́ Á­­µ²

ºc¡C̈ ä¤¤Vasicek ¼Ò«¬«Y¦ô­p̈ ä¤@¦]¤l
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»P¤G¦]¤l¼Ò«¬¤§°Ñ¼Æ¡FVasicek and Fong

¼Ò«¬«h«Y¦ô­p̈ ä½u©Ê»P«D½u©Ê¼Ò«¬¤§

°Ñ¼Æ¡C¦ô­pVasicek ¼Ò«¬¤§°Ñ¼Æ¬OÀ³¥Î

Calibration ªº¤èªk¡FVasicek and Fong ªº

½u©Ê¼Ò«¬«h¬OÀ³¥Î°jÂkªk¡B¦Ü©ó«D½u©Ê

¼Ò«¬«h¬OÀ³¥Î«D½u©Ê·¥¤p¤Æ»~®tªk¡C

¥»¤å̈Ï¥Î¤§̧ê®Æ¬O¤½¶Å¦¸̄Å¥«³õ

¦Ú Á¤½¶Å¥æ©ö»ù®æ¶ģ ê®Æ(¨C¶g¤§¶g

¤T¡A³{°²¤é»¼©µ)¡CCalibration ªk¦ô­p

Vasicek ¼Ò«¬®É±Ä¥Îªº̧ê®Æ¬O1994-1996

¦~ªº¶ģ ê®Æ¡A¦]¦¹¦b¦¹¬q́ Á¶¡¡Ä C¤@­Ó

¥æ©ö¶g¤T³£¦U¦³¤@±øVasicek ¤@¦]¤l»P

¤G¦]¤l¼Ò«¬¡B©Ò́yÃª̧º¤¤¥¡¬F©²¤½¶Å¤§

§Q²v́ Á­­µ²ºc¡F¤ÏÆ[¦ô­pVasicek and

Fong ¼Ò«¬®É¡A¬°¤FÅý§Q²v́ Á­­µ²ºcªº́Á

­­̄àÂX±i¦Ü10 ¦~¥H¤W¡A¤£½×¬O½u©Ê©Î«D

½u©Ê¼Ò«¬¡A±Ä¥Îªº̧ê®Æ³£¶È̄ à¬O

1995.6-1996.12 ªº¶ģ ê®Æ¡A¦]¬°°ê¤º¤¤

¥¡¬F©²¤½¶Å¤§̈ì́Á́Á­­¤@ª½¦Ü1995 ¦~

¤U¥b¦~¤~¦³µo¦æ15 ¦~́ Á¤§¤½¶Å(§Y¥æ«Ø

¥Ò¥|)¡C

¥Ñ¤W­±©Ò³ø§iªº̧ê®ǼÁ¶¡¥iª¾¡A±ý

¤ņ̃ûVasicek ¤@¦]¤l¡B¤G¦]¤l¼Ò«¬¡B

Vasicek and Fong ½u©Ê¡B«D½u©Ê¼Ò«¬¡A¦ó

ªÌ³Ì̄à́yÃ§̧Ú°ê¤¤¥¡¬F©²¤½¶Å¤§§Q²v

´Á­­µ²ºc¡A¥»¤å¶È̄à¤ņ̃û1995.6-1996.12

¤§¶¡¡B¦U­Ó¼Ò«¬¹ẃ úout-sample ¤¤¥¡¬F

©²¤½¶Å¤§µo¦æ»ù®æ¤Î¥æ©ö»ù®æ¡A¬Ý¦óºØ

¼Ò«¬ªº¹ẃ ú»~®t³Ì¤p¡B§Y¬O³Ì̈Î¤§¼Ò

«¬¡Cªþ¿ýA & B ³ø§i¦p¦óÀ³¥Î¦ô±o¤§¦U

­Ó¼Ò«¬ªº°Ñ¼Æ¡B¦A¥Î̈Ó¹ẃ úout-sample

¤¤¥¡¬F©²¤½¶Å¤§µo¦æ»ù®æ¤Î¥æ©ö»ù

®æ¡C¥t¥~¡A¥Ñ©óVasicek ¤@¦]¤l»P¤G¦]

¤l¼Ò«¬¦b¹ẃ ú¤¤¥¡¬F©²¤½¶Å¤§µo¦æ»ù

®æ¤Î¥æ©ö»ù®æªº̄à¤Ö ÃµL©úÅã®t²§¡A¦]

¦¹¥»¤å¶È³ø§iVasicek ¤@¦]¤l¼Ò«¬ªº¹w

´ú̄à¤O¡C

ªí¤@³ø§i¦UºØ¼Ò«¬ªº°Ñ¼Æ¡B¦b¤£¦P

ªº²Õ¦Xª¬ªp¤U¡A©Ò¹ẃ ú¥Ẍ Óªº¤¤¥¡¬F©²

¤½¶Å¤§µo¦æ»ù®æ¤Î̈ä¹ẃ ú¤§µ¹́ï»~

®t¡C¥Ñªí¤@ªº¹êÃÒµ²ªG¥iª¾¡A¤£½×¬Ö ú

µo¦æ¤é³Ìªñ¤@¶g¡B³Ìªñ¤G¶g¡B³Ìªñ¤T

¶g¡B³Ìªñ¤G¶g¥­§¡¡B©Î³Ìªñ¤T¶g¥­§¡¤§

°Ñ¼Æ¡AVasicek and Fong ªº½u©Ê¼Ò«¬¤§¥­

§¡¹ẃ úµ¹́ï»~®t³£­n¤ñ«D½u©Ê¼Ò«¬ªÌ

¤p¡B¥BVasicek and Fong «D½u©Ê¼Ò«¬¤§

¥­§¡¹ẃ úµ¹́ï»~®t¤]³£­n¤ñVasicek ¤@

¦]¤l¼Ò«¬ªÌ¤p¡AÅã¥Ü¤£½×Vasicek and

Fong ½u©Ê©Î«D½u©Ê¼Ò«¬¦b¹ẃ úout-

sample ¤¤¥¡¬F©²¤½¶Å¤§µo¦æ»ù®æªº̄à¤O

Àu©óVasicek ¤@¦]¤l¼Ò«¬¡F¦AªÌ¡AVasicek

and Fong ½u©Ê¼Ò«¬¦b¹ẃ ú̄à¤O¤W¬O­n¤ñ

«D½u©Ê¼Ò«¬§Þ°ª¤@Äw¡C

ªí¤G¡Bªí¤T¡B¤Îªí¥|¤À§O³ø§i

Vasicek and Fong ½u©Ê¼Ò«¬¡B«D½u©Ê¼Ò

«¬¡B¤ÎVasicek ¤@¦]¤l¼Ò«¬µ¥¡B¹ẃ ú

out-sample ¤¤¥¡¬F©²¤½¶Å¤§¥æ©ö»ù®æªº

¯à¤O¡Cªí¤¤¥H ¨C¤@¶g¦ô­p±ö ì¤§§Q²v
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´Á­­µ²ºc¬°°ò·Ç¡A¹ẃ ú¤U¤@¶g©Ò¦³¤½¶Å

¤§²z½×¥æ©ö»ù®æ¡A­pºâ̧Ó¶g̈ C¤@́ Á¤½

¶Å¡B̈ C¤@¤Ñªº¹ẃ úµ¹́ï»~®t¡Ä Ã¾Ú¦¹­p

ºâ̈C¤@́ Á¤½¶Å¦b̧ Ó¶gªº¥­§¡µ¹́ï»~

®t¡B̈ C¤@¥æ©ö¤é©Ò¦³¤½¶Åªº¥­§¡µ¹́ï»~

®t¡B¥H¤Î̧Ó¶g©Ò¦³¤½¶ÅªºÁ¥̀­§¡µ¹́ï»~

®t¡C

¥Ñªí¤G¡Bªí¤T¡B¤Îªí¥|ªº¹êÃÒµ²ªG

¥iª¾¡AVasicek and Fong ½u©Ê¼Ò«¬¡B«D½u

©Ê¼Ò«¬¡B¤ÎVasicek ¤@¦]¤l¼Ò«¬¦b¹ẃ ú

out-sample ¤¤¥¡¬F©²¤½¶Å¤§¥æ©ö»ù®æªº

¯à¤O¤è­±¡AÁö̈S¦³¹³¹ẃ úµo¦æ»ù®æ̈º¼Ë

©ú½T¬O¡GVasicek and Fong ½u©Ê¼Ò«¬Àu©ó

«D½u©Ê¼Ò«¬¡B¤SÀu©óVasicek ¤@¦]¤l¼Ò

«¬¡A¦ý¬O¤jÅé¤W¤¬́Oºû«ù³o¼ËªºÀu¥ý¶¶

§Ç¡C

ºîÆ[¤W­zªº¤ÀªR»P¹êÃÒµ²ªG¡A¥»¤å

±ö ì¤@­Óµ²½×¡GVasicek and Fong ½u©Ê¼Ò

«¬¬O¹ẃ úout-sample ¤¤¥¡¬F©²¤½¶Å¤§µo

¦æ»ù®æ»P¥æ©ö»ù®ǣà¤O³Ì̈Î¤§§Q²v́ Á

­­µ²ºc¼Ò«¬¡C

¥|¡B ­p¹º¦ª̈G¦Ûµû

¥»¤å³Ì¥D­n°Ä̂mÀ³¬O¹ï§Ú°ê¤½¶Å

§Q²v́ Á­­µ²ºcªººc«Ø°µ¦³̈t²Îªº±´

°Q¡C¦b¤å¤¤¡A¥Î¾îÂ_­±(cross sectional)

¤ÀªRªº¤è¦¡¡A¤ņ̃û¹ê°È¬É»P¾Ç³N¬É«Ü¼ö

ªù¥B±µ̈ü«×»á°ª¤§¼Ò«¬¡AÅçÃÒ̈ä¦b¹ẃ ú

¤¤¥¡¬F©²¤½¶Å¤§µo¦æ»ù®æ»P¥æ©ö»ù®æ

ªº̄à¤O¡C¥»¤å±ö ìVasicek and Fong ½u

©Ê¼Ò«¬¬O¹ẃ ú̄à¤O³Ì̈Î¤§§Q²v́ Á­­µ²

ºc¼Ò«¬ªºµ²½×¡A³o­Ó¬ã̈sµ²ªG¤£¶È¥i°µ

¬°«áÄò¦¹Ãþ¬ã̈sªº¤ņ̃û°òÂ¦¡A¥ç¥ï Ñ°µ

¹ê°È¬ÉÀ³¥Î¦¹Ãþ§Q²v́ Á­­µ²ºc¼Ò«¬ªº

°Ñ¦Ò¡C
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ªþ¿ýA.¦ô­p¤½¶Åµo¦æ»ù®æ

  I.Vasicek and Fong Model
    (1)½u©Ê°jÂk¤èµ{¦¡
        a.¿é¤J½u©Ê³Ì¾A¤Æ°t¾A¤§SPOT RATE -yt

          ¥Ḩ Ó¶Å̈éµo¦æ¤é¬°°ò·Ç¤é¡A±Ä̈ú¦¹°ò·Ç¤é¤§
           -³Ìªñ¤@¶g¤§°Ñ¼Æ
           -³Ìªñ¤G¶g¤§°Ñ¼Æ
           -³Ìªñ¤T¶g¤§°Ñ¼Æ
           -³Ìªñ¤G¶g¤§°Ñ¼Æ¥­§¡
           -³Ìªñ¤T¶g¤§°Ñ¼Æ¥­§¡
        b.­pºâ²z½×¤½¶Å»ù­È

    (2)«D½u©Ê·¥¤p¤Æ»~®t¤èµ{¦¡
        a.¿é¤J«D½u©Ê³Ì¾A¤Æ°t¾A¤§SPOT RATE -yt

          ¥Ḩ Ó¶Å̈éµo¦æ¤é¬°°ò·Ç¤é¡A±Ä̈ú¦¹°ò·Ç¤é¤§
   -³Ìªñ¤@¶g¤§°Ñ¼Æ
   -³Ìªñ¤G¶g¤§°Ñ¼Æ
   -³Ìªñ¤T¶g¤§°Ñ¼Æ
   -³Ìªñ¤G¶g¤§°Ñ¼Æ¥­§¡

           -³Ìªñ¤T¶g¤§°Ñ¼Æ¥­§¡
        b.­pºâ²z½×¤½¶Å»ù­È
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ty −+⋅∑=
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îVäúùÉCF :T)1( t
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  II. Vasicek One-Factor Model
        a.¿é¤JVasicek ¤@¦]¤l°Ñ¼Æ - ALPHA,MU,SIGMA,QQ,R_0
          ¥Ḩ Ó¶Å̈éµo¦æ¤é¬°°ò·Ç¤é¡A±Ä̈ú¦¹°ò·Ç¤é¤§

   -³Ìªñ¤@¶g¤§°Ñ¼Æ
   -³Ìªñ¤G¶g¤§°Ñ¼Æ
   -³Ìªñ¤T¶g¤§°Ñ¼Æ
   -³Ìªñ¤G¶g¤§°Ñ¼Æ¥­§¡

           -³Ìªñ¤T¶g¤§°Ñ¼Æ¥­§¡
        b.­pºâDiscount Rate

        c.­pºâ²z½×¤½¶Å»ù­È

ªþ¿ýB. ¦ô­p¤½¶Å¥æ©ö»ù®æ

   ±Ä¥Î¬J¦³§Q²v́ Á­­¼Ò«¬¤§¶g°Ñ¼Æ¦ô­p¤½¶Å96¦~¤§¥æ©ö»ù®æ¦p¤U
   1.­pºâ̈ì́Á¤é-¥æ©ö¤é¤§¦~«× =t+v
   2.­pºât+1¦~¤½¶Å»ù®æ¤§́Þ§Q²vyt

   3.­pºât¦~¤½¶Å»ù®æ¤§́Þ§Q²vyt+1

   4.­pºât+v¦~¤½¶Å»ù®æ¤§́Þ§Q²vyt+v=v*yt+1+(1-v)*yt

       5.§Q¥Îyt+v­pºâ¤½¶Å¤§¥æ©ö»ù®æ
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ªí¤@¡G±Ä¥Î¤£¦P¼Ò«¬¦ô­p¤½¶Åµo¦æ»ù®æ¤§¤ņ̃ûªí

(I)±Ä̈úµo¦æ¤é³Ìªñ¤@¶g¤§°Ñ¼Æ

Vasicek and Fong Model
One-Factor

Vasicek  Model
¤½¶Å µo¦æ¤é

µo¦æ
»ù®æ ½u©Ê

¦ô­p
µ¹́ï»~®t

(bp)
«D½u©Ê
¦ô­p

µ¹́ï»~®t
(bp)

¦ô­p­È
»~®t

(bp)

00851 10/20/95 84.30 83.69 25.40 83.77 22.30 83.75 23.11
00852 11/24/95 83.37 83.48 4.50 83.52 6.16 83.49 5.08
00853 12/22/95 105.76 104.79 16.98 104.81 16.62 104.89 15.31
00751 01/19/96 107.48 106.81 8.88 106.71 10.20 106.50 12.96
85308 04/26/96 107.44 106.74 9.18 106.43 13.36 106.50 12.46
85104 06/18/96 106.51 105.60 15.72 105.59 15.85 105.48 17.78
86101 09/24/96 108.96 107.37 20.35 107.25 21.82 107.27 21.57
86102 10/22/96 107.90 107.16 9.49 107.03 11.21 106.72 15.10
86103 11/19/96 104.79 104.92 2.22 105.03 4.21 104.82 0.59
86104 12/20/96 104.75 104.32 5.78 104.19 7.44 104.37 5.04

  ¥­§¡»~®t́ Þ§Q²v(bp)   11.85            12.92           12.90

(II) ±Ä̈úµo¦æ¤é³Ìªñ¤G¶g¤§°Ñ¼Æ

Vasicek and Fong Model
One-Factor

Vasicek  Model
¤½¶Å µo¦æ¤é

µo¦æ
»ù®æ ½u©Ê

¦ô­p
µ¹́ï»~®t

(bp)
«D½u©Ê
¦ô­p

µ¹́ï»~®t
(bp)

¦ô­p­È
»~®t

(bp)

00851 10/20/95 84.30 83.55 31.30 83.60 29.40 83.59 29.75
00852 11/24/95 83.37 83.88 21.40 83.85 20.10 83.81 18.61
00853 12/22/95 105.76 104.45 23.00 104.43 23.38 104.55 21.26
00751 01/19/96 107.48 106.77 9.48 106.62 11.46 106.28 15.98
85308 04/26/96 107.44 106.33 14.66 106.13 17.31 105.99 19.22
85104 06/18/96 106.51 105.19 22.73 105.31 20.71 105.31 20.78
86101 09/24/96 108.96 107.37 20.35 107.25 21.82 107.27 21.57
86102 10/22/96 107.90 107.16 9.49 107.03 11.21 106.72 15.10
86103 11/19/96 104.79 104.92 2.22 105.03 4.21 104.82 0.59
86104 12/20/96 104.75 104.32 5.78 104.19 7.44 104.37 5.04

  ¥­§¡»~®t́ Þ§Q²v(bp)   16.04            16.70           16.79
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(III) ±Ä̈úµo¦æ¤é³Ìªñ¤T¶g¤§°Ñ¼Æ

Vasicek and Fong Model
One-Factor

Vasicek  Model
¤½¶Å µo¦æ¤é

µo¦æ
»ù®æ ½u©Ê

¦ô­p
µ¹́ï»~®t

(bp)
«D½u©Ê
¦ô­p

µ¹́ï»~®t
(bp)

¦ô­p­È
»~®t

(bp)

00851 10/20/95 84.30 83.34 40.50 83.34 40.30 83.32 40.95
00852 11/24/95 83.37 83.88 21.40 83.85 20.40 83.81 18.66
00853 12/22/95 105.76 104.45 23.05 104.41 23.66 104.51 21.93
00751 01/19/96 107.48 106.73 9.90 106.84 8.44 106.45 13.66
85308 04/26/96 107.44 107.01 5.67 106.78 8.73 106.67 10.18
85104 06/18/96 106.51 104.73 30.78 104.90 27.90 104.87 28.30
86101 09/24/96 108.96 107.40 19.88 107.30 21.21 107.41 19.86
86102 10/22/96 107.90 107.22 8.76 107.09 10.39 106.77 14.57
86103 11/19/96 104.79 105.07 4.80 105.19 6.85 104.93 2.53
86104 12/20/96 104.75 104.88 1.68 104.74 0.12 104.81 0.77

  ¥­§¡»~®t́ Þ§Q²v(bp)   16.64            16.80           17.14

(IV)±Ä̈úµo¦æ¤é³Ìªñ¤G¶g¤§°Ñ¼Æ¥­§¡­È

Vasicek and Fong Model
One-Factor

Vasicek  Model
¤½¶Å µo¦æ¤é

µo¦æ
»ù®æ ½u©Ê

¦ô­p
µ¹́ï»~®t

(bp)
«D½u©Ê
¦ô­p

µ¹́ï»~®t
(bp)

¦ô­p­È
»~®t

(bp)

00851 10/20/95 84.30 83.62 28.40 83.68 25.90 83.67 26.51
00852 11/24/95 83.37 83.68 12.90 83.68 13.10 83.65 11.87
00853 12/22/95 105.76 104.62 20.03 104.62 20.00 104.68 18.94
00751 01/19/96 107.48 106.79 9.19 106.66 10.84 106.42 14.05
85308 04/26/96 107.44 106.53 11.96 106.28 15.38 106.00 19.03
85104 06/18/96 106.51 105.40 19.23 105.45 18.33 104.82 29.22
86101 09/24/96 108.96 107.37 20.35 107.25 21.82 107.27 21.57
86102 10/22/96 107.90 107.16 9.49 107.03 11.21 106.72 15.10
86103 11/19/96 104.79 104.92 2.22 105.03 4.21 104.82 0.59
86104 12/20/96 104.75 104.32 5.78 104.19 7.44 104.37 5.04

  ¥­§¡»~®t́ Þ§Q²v(bp)   13.96            14.82           16.19
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(V)±Ä̈úµo¦æ¤é³Ìªñ¤T¶g¤§°Ñ¼Æ¥­§¡­È

Vasicek and Fong Model
One-Factor

Vasicek  Model
¤½¶Å µo¦æ¤é

µo¦æ
»ù®æ ½u©Ê

¦ô­p
µ¹́ï»~®t

(bp)
«D½u©Ê
¦ô­p

µ¹́ï»~®t
(bp)

¦ô­p­È
»~®t

(bp)

00851 10/20/95 84.30 83.53 32.40 83.57 30.70 83.54 31.63
00852 11/24/95 83.37 83.74 15.80 83.74 15.60 83.70 13.97
00853 12/22/95 105.76 104.56 21.01 104.55 21.22 104.56 21.12
00751 01/19/96 107.48 106.77 9.42 106.72 10.06 106.11 18.26
85308 04/26/96 107.44 106.70 9.81 106.44 13.15 105.67 23.43
85104 06/18/96 106.51 105.18 23.05 105.26 21.51 104.76 30.31
86101 09/24/96 108.96 107.38 20.17 107.27 21.64 107.23 22.15
86102 10/22/96 107.90 107.18 9.22 107.05 10.93 106.61 16.55
86103 11/19/96 104.79 104.97 3.06 105.08 5.07 104.83 0.70
86104 12/20/96 104.75 104.50 3.28 104.37 5.02 104.45 4.03

  ¥­§¡»~®t́ Þ§Q²v(bp)   14.72            15.49           18.22
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ªí¤G¡G±Ä¥ÎLinear Vasicek and Fong Model¦ô­p¤U¦C¤½¶Å96 ¦~¥æ©ö»ù®æ¤§»~®t́ Þ§Q ²v(bp)
²Î­pªí

¤½¶Å±Ä¥Î¤§§Q

²v́ Á­­¤é

¤½¶Å

¥æ©ö¤é00851 00852 00853 00751 85308 85104 86101 86102 86103 86104 Á­̀p

12/27/95 1/4/96 10.25 10.83 11.23 10.77

1/5/96  8.23  8.81 10.22  9.09

1/6/96  6.22  6.79  2.22  5.08

1/8/96  6.18  6.76  6.21  6.38

1/9/96  7.17  7.74  7.21  7.37

12/27/95¤p­p  7.61  8.19  7.42  7.74

1/10/96 1/10/96  8.90  9.20 12.41 10.17

1/11/96 12.90 13.19 13.40 13.16

1/12/96 14.89 15.18 17.39 15.82

1/13/96 13.88 14.18 15.38 14.48

1/15/96 13.86 14.16 15.36 14.46

1/16/96 14.85 15.15 15.35 15.12

1/10/96¤p­p 13.21 13.51 14.88 13.87

1/17/96 1/17/96  5.19  5.74 10.70  7.21

1/18/96  6.17  6.73  9.69  7.53

1/19/96  7.15  7.71 10.68  8.51

1/20/96  7.14  7.69 10.67 11.72  9.31

1/22/96  7.11  7.66 10.65  8.86  8.57

1/23/96  6.09  6.65  8.64  8.85  7.56

1/17/96¤p­p  6.48  7.03 10.17  9.81  8.17

1/24/96 1/24/96  6.34 6.76 11.16  2.73  6.75

1/25/96  4.33  4.75  9.15  2.74  5.24

1/26/96  2.32  2.74  6.14  0.26  2.87

1/27/96  5.31  5.73  7.12  0.26  4.61

1/29/96  5.28  5.70  7.10  0.25  4.58

1/30/96  4.27  4.69  6.09  0.24  3.82

1/24/96¤p­p  4.64  5.06  7.79  1.08  4.64

1/31/96 1/31/96  6.14  6.54 11.27  2.51  6.62

2/1/96  6.13  6.52 11.26  2.51  6.61

2/2/96  8.12  8.51 13.25  2.52  8.10

2/3/96 10.11 10.50 16.24  4.53 10.35

2/5/96 10.09 10.48 16.21  4.54 10.33

2/6/96 13.08 13.47 17.20  4.55 12.08
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1/31/96¤p­p  8.95  9.34 14.24  3.53  9.01

2/7/96 2/7/96  6.31  6.62 12.29  2.14  6.84

2/8/96  8.30  8.61 13.77  2.14  8.21

2/9/96 11.29 11.60 14.76  3.15 10.20

2/10/96 11.28 11.59 15.74  4.15 10.69

2/12/96 13.26 13.58 17.71  6.16 12.68

2/13/96 26.25 26.57 28.69 23.17 26.17

2/7/96¤p­p 12.78 13.10 17.16  6.82 12.46

2/14/96 2/14/96  5.41  5.77  8.40  2.47  5.51

2/15/96  8.40  8.76 11.39  4.47  8.26

2/16/96  6.39  6.75 10.38  3.48  6.75

2/17/96  6.38  6.74 10.36  3.48  6.74

2/23/96  6.32  6.68 10.29  3.50  6.70

2/24/96 13.31 13.67 11.28  4.51 10.69

2/26/96 13.29 13.65 12.25  4.51 10.93

2/27/96 11.28 11.64 10.24  2.52  8.92

2/14/96¤p­p  8.85 9.21 10.57  3.62  8.06

2/28/96 2/28/96  1.79  2.96  7.51  2.18  3.61

2/29/96  1.25  0.07  4.49  0.82  1.66

3/1/96  3.28  2.10  1.47  6.82  3.42

3/2/96  1.32  0.14  2.45  6.81  2.68

3/4/96  1.38  0.20  2.42  6.81  2.70

3/5/96  1.58  2.76  5.40  4.80  3.64

2/28/96¤p­p  1.77  1.37  3.96  4.71 2.95

3/6/96 3/6/96  5.12  5.65  9.64  1.18  5.40

3/7/96  3.89  3.37  2.62  4.81  3.67

3/8/96  3.91  3.38  2.59  6.81  4.17

3/9/96 3.92 3.40  1.56  6.80  3.92

3/11/96  3.95  3.43  1.49  9.79  4.67

3/12/96 10.97 10.44 12.52 19.78 13.43

3/6/96¤p­p  5.29  4.95  5.07  8.20  5.88

3/13/96 3/13/96  8.95  9.93 14.83  1.30  8.75

3/14/96  6.08  5.10  6.82  8.70  6.68

3/15/96  3.89  4.87 27.82  8.30 11.22

3/16/96 21.86 22.84 37.81 16.31 24.71

3/18/96 21.81 22.79 36.80 15.32 24.18

3/19/96 21.78 22.76 39.79 16.32 25.16

3/13/96¤p­p 14.06 14.72 27.31 11.04 16.78
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3/20/96 3/20/96 11.11 11.29 12.61  0.12  8.78

3/21/96  9.10  9.29 11.59  1.12  7.78

3/22/96  9.10  9.28 11.57  0.12  7.52

3/25/96 10.08 10.26 13.51  5.88  9.93

3/26/96 11.08 11.26 13.50  4.88 10.18

3/20/96¤p­p 10.09 10.28 12.56  2.42  8.84

3/27/96 3/27/96  8.19  8.32  8.95  6.95  8.10

3/28/96  8.19  8.32 10.93  9.94  9.35

4/1/96  9.17  9.31 11.85 11.90 10.56

4/2/96  9.17  9.30 11.83 11.89 10.55

4/5/96  8.16  8.29 10.77 10.86  9.52

4/6/96  7.15  7.29 10.25 10.85  8.89

4/8/96  7.14  7.28 10.71 11.33 9.12

4/9/96  7.14  7.27  9.68 11.32  8.85

3/27/96¤p­p  8.04  8.17 10.62 10.63  9.37

4/10/96 4/10/96  6.05  6.40 10.85  5.21  7.13

4/11/96  6.04  6.39 10.84  5.20  7.12

4/12/96  2.03  2.38  6.82  1.20  3.11

4/13/96  2.98  2.63  5.81  0.81  3.06

4/15/96  3.00  2.65  5.78  0.82  3.06

4/16/96  8.01  7.66  2.77  4.82  5.82

4/10/96¤p­p  4.69  4.69  7.15  3.01  4.88

4/17/96 4/17/96  4.68  5.11 12.94  7.91  7.66

4/18/96 10.67 11.10 16.92 11.91 12.65

4/19/96 16.66 17.09 18.91 14.90 16.89

4/20/96 16.64 17.08 17.90 12.89 16.13

4/22/96 16.62 17.05 17.87 12.88 16.11

4/23/96 16.61 17.04 18.86 12.87 16.35

4/17/96¤p­p 13.65 14.08 17.23 12.23 14.30

4/24/96 4/24/96  7.11  7.39 11.24  7.30  8.26

4/25/96  7.11  7.38 11.22  7.29  8.25

4/26/96  7.10  7.38 11.21  7.28  8.24

4/27/96  7.09  7.37 11.19  6.27 13.47  9.08

4/29/96  7.07  7.35 11.16  6.26  9.15  8.20

4/30/96  3.07  3.34 10.14  6.25  7.14  5.99

4/24/96¤p­p  6.43  6.70 11.03  6.78  9.92  7.98

5/1/96 5/1/96  7.28  7.64 15.83  3.60  5.71  8.01

5/2/96  6.27  6.63 15.81  2.60  5.71  7.40
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5/3/96  7.26  7.62 15.80  3.60  5.71  8.00

5/4/96 11.25 11.61 17.78  7.59  7.71 11.19

5/6/96 11.23 11.59 17.76  7.59  7.71 11.18

5/7/96 13.22 13.58 18.74  7.59  7.71 12.17

5/1/96¤p­p 9.42 9.78 16.95 5.43 6.71  9.66

5/8/96 5/8/96 8.43 8.75 11.57 4.52 4.87  7.63

5/9/96 10.42 10.74 11.56 3.52 4.87  8.22

5/10/96 12.41 12.74 11.54 4.51 4.87  9.21

5/11/96 12.40 12.73 14.52 5.51 5.86 10.20

5/13/96 12.38 12.71 16.48 5.50 5.86 10.59

5/14/96 12.37 12.70 16.46 5.50 5.85 10.58

5/8/96¤p­p 11.40 11.73 13.69 4.84 5.36  9.41

5/15/96 5/15/96 8.99 9.41 10.81 3.51 3.97  7.34

5/16/96 8.98 9.40 11.29 3.51 3.96  7.43

5/17/96 7.97 8.39 9.77 3.50 3.96  6.72

5/18/96 6.96 7.38 10.75 3.50 3.96  6.51

5/20/96 6.93 7.35 10.72 3.49 3.95  6.49

5/21/96 6.92 7.34 12.70 3.49 3.94  6.88

5/15/96¤p­p 7.79 8.21 11.01 3.50 3.96  6.89

5/22/96 5/22/96 7.71 8.13 10.51 3.69 4.32 6.87

5/23/96 9.70 10.12 12.49 4.68 5.32 8.46

5/24/96 10.68 11.11 12.47 4.68 5.31 8.85

5/25/96 10.67 11.09 12.46 4.67 5.31 8.84

5/27/96 10.65 11.07 11.42 4.66 5.29 8.62

5/28/96 9.64 10.06 11.40 3.65 4.29 7.81

5/22/96¤p­p 9.84 10.26 11.79 4.34 4.97 8.24

5/29/96 5/29/96 8.83 9.38 9.98 3.70 4.31 7.24

5/30/96 8.82 9.36 9.96 3.69 4.31 7.23

5/31/96 10.80 11.35 11.94 3.69 4.30 8.42

6/1/96 12.79 13.33 11.92 3.68 4.29 9.20

6/3/96 12.76 13.30 13.39 3.67 4.28 9.48

6/4/96 15.74 16.29 17.87 4.66 5.28 11.97

5/29/96¤p­p 11.62 12.17 12.51 3.85 4.46 8.92

6/5/96 6/5/96 10.49 11.21 14.61 4.08 3.09 8.70

6/6/96 16.47 17.19 25.59 14.07 8.08 16.28

6/7/96 15.45 16.17 23.57 14.06 7.07 15.26

6/8/96 13.43 14.15 15.55 7.05 3.06 10.65

6/10/96 13.39 14.11 15.51 7.03 3.04 10.62
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6/11/96 13.37 14.09 22.50 12.02 6.03 13.60

6/5/96¤p­p 13.77 14.49 19.56 9.72 5.06 12.52

6/12/96 6/12/96 8.34 9.46 12.66 4.59 4.47 7.90

6/13/96 6.30 7.43 14.65 4.58 4.45 7.48

6/14/96 6.27 7.39 15.64 4.56 4.43 7.66

6/15/96 6.24 7.36 17.63 4.54 4.41 8.04

6/17/96 6.18 7.30 17.60 4.50 4.38 7.99

6/18/96 4.14 5.27 11.59 2.48 2.36 5.17

6/12/96¤p­p 6.25 7.37 14.96 4.21 4.08 7.37

6/19/96 6/19/96 6.14 7.10 10.73 2.69 3.78 14.27 7.45

6/21/96 8.09 9.05 9.70 2.65 2.74 14.24 7.75

6/22/96 6.06 7.02 5.68 0.63 1.72 10.23 5.22

6/24/96 6.01 6.96 5.66 0.59 1.67 10.20 5.18

6/25/96 9.98 10.94 6.64 2.57 1.65 10.18 6.99

6/19/96¤p­p 7.26 8.21 7.68 1.83 2.31 11.82 6.52

6/26/96 6/26/96 11.88 13.21 10.47 5.53 3.75 13.06 9.65

6/27/96 12.84 14.17 8.46 5.50 3.73 11.05 9.29

6/28/96 11.80 13.14 5.45 4.48 2.70 8.04 7.60

6/29/96 8.77 10.10 3.45 2.46 2.68 5.03 5.42

7/2/96 8.65 9.98 10.42 2.39 2.62 12.01 7.68

6/26/96¤p­p 10.79 12.12 7.65 4.07 3.10 9.84 7.93

7/3/96 7/3/96 8.31 9.74 11.17 4.06 3.36 11.57 8.04

7/4/96 10.27 11.70 10.17 3.04 3.34 10.56 8.18

7/5/96 11.23 12.66 13.16 5.02 5.32 13.55 10.16

7/6/96 14.19 15.62 13.15 7.99 6.29 13.54 11.80

7/8/96 14.10 15.53 13.14 7.95 6.25 13.53 11.75

7/9/96 14.06 15.49 14.13 7.93 6.22 14.52 12.06

7/3/96¤p­p 12.03 13.46 12.49 6.00 5.13 12.88 10.33

7/10/96 7/10/96 8.30 9.93 11.26 4.94 4.11 12.92 8.58

7/11/96 10.26 11.89 9.25 4.92 1.09 8.92 7.72

7/12/96 10.21 11.84 12.24 3.90 3.07 9.91 8.53

7/13/96 10.16 11.79 12.23 3.88 3.05 10.90 8.67

7/15/96 10.07 11.70 12.21 3.84 3.01 10.88 8.62

7/16/96 10.02 11.65 11.20 2.81 2.99 10.87 8.26

7/10/96¤p­p 9.84 11.47 11.40 4.05 2.89 10.73 8.40

7/17/96 7/17/96 9.65 11.19 10.83 4.08 5.43 11.62 8.80

7/18/96 9.60 11.15 12.82 5.05 6.41 11.61 9.44

7/19/96 9.56 11.10 13.81 6.03 6.39 12.60 9.92
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7/20/96 9.51 11.06 15.80 6.01 6.36 12.59 10.22

7/22/96 9.43 10.97 15.78 5.96 6.32 12.57 10.17

7/23/96 9.38 10.93 15.77 5.94 6.29 12.56 10.15

7/17/96¤p­p 9.52 11.07 14.14 5.51 6.20 12.26 9.78

7/24/96 7/24/96 8.29 9.58 12.28 4.25 5.29 10.23 8.32

7/25/96 8.26 9.54 12.26 4.23 5.27 10.22 8.30

7/26/96 11.22 12.51 13.24 5.21 5.25 10.20 9.61

7/27/96 11.18 12.47 14.23 5.19 5.23 11.19 9.92

7/29/96 13.11 14.40 18.20 5.15 6.19 11.15 11.37

7/30/96 13.07 14.36 17.18 7.13 6.17 16.14 12.34

7/24/96¤p­p 10.86 12.14 14.57 5.19 5.57 11.52 9.97

7/31/96 7/31/96 14.19 15.54 10.97 3.62 3.48 10.44 9.71

8/1/96 14.15 15.50 10.96 3.59 3.45 10.43 9.68

8/2/96 14.11 15.47 10.95 3.56 3.42 10.42 9.66

8/3/96 12.07 13.43 8.93 3.53 3.40 8.40 8.29

8/5/96 12.00 13.35 7.91 3.48 3.34 7.38 7.91

8/6/96 11.96 13.31 8.89 0.45 1.31 8.36 7.38

7/31/96¤p­p 13.08 14.43 9.77 3.04 3.07 9.24 8.77

8/7/96 8/7/96 13.76 14.94 11.81 3.46 1.33 8.80 9.02

8/8/96 13.73 14.91 11.80 7.43 5.31 9.78 10.49

8/9/96 16.69 17.87 12.78 8.40 8.28 11.77 12.63

8/10/96 16.66 17.84 12.77 8.37 8.25 11.75 12.61

8/12/96 16.59 17.77 12.73 8.32 8.19 11.72 12.55

8/13/96 16.56 17.74 11.72 8.29 8.16 11.70 12.36

8/7/96¤p­p 15.67 16.85 12.27 7.38 6.59 10.92 11.61

8/14/96 8/14/96 10.11 11.66 9.96 2.88 2.83 8.68 7.69

8/15/96 9.07 10.61 10.95 2.85 2.80 8.67 7.49

8/16/96 9.02 10.57 11.94 4.82 2.77 7.66 7.80

8/17/96 8.98 10.52 11.93 5.79 2.74 7.65 7.94

8/19/96 8.89 10.43 11.91 5.73 2.68 7.63 7.88

8/20/96 8.85 10.39 10.90 5.70 2.65 7.62 7.69

8/14/96¤p­p 9.15 10.70 11.27 4.63 2.75 7.99 7.75

8/21/96 8/21/96 8.31 9.98 8.81 2.62 1.19 5.49 6.07

8/22/96 10.26 11.93 13.80 10.59 5.79 9.48 10.31

8/23/96 10.22 11.89 14.78 15.57 11.76 13.47 12.95

8/24/96 10.17 11.84 15.77 19.55 16.74 11.45 14.25

8/26/96 16.07 17.74 21.74 26.51 21.70 16.42 20.03

8/27/96 16.03 17.70 19.73 25.49 20.68 12.41 18.67
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8/21/96¤p­p 11.84 13.51 15.77 16.72 12.98 11.45 13.71

8/28/96 8/28/96 8.57 9.89 8.96 4.24 0.39 0.05 5.35

8/29/96 8.53 9.85 7.95 4.22 0.63 0.05 5.21

8/30/96 8.49 9.81 9.95 6.19 0.35 0.06 5.81

8/31/96 8.45 9.78 11.94 14.17 7.33 3.94 9.27

9/2/96 3.38 4.70 12.93 14.13 6.29 1.93 7.23

9/3/96 8.34 9.66 11.93 15.11 7.27 3.92 9.37

8/28/96¤p­p 7.63 8.95 10.61 9.68 3.71 1.66 7.04

9/4/96 9/4/96 3.75 5.04 8.72 8.90 5.24 1.17 5.47

9/5/96 3.72 5.00 11.72 10.87 5.21 1.17 6.28

9/6/96 3.68 4.96 12.72 12.85 5.19 1.17 6.76

9/7/96 3.64 4.93 13.71 13.83 5.17 1.17 7.08

9/9/96 3.57 4.85 11.71 10.78 5.12 1.16 6.20

9/10/96 3.53 4.82 11.71 7.76 2.09 3.84 5.63

9/4/96¤p­p 3.65 4.93 11.72 10.83 4.67 1.61 6.24

9/11/96 9/11/96 4.37 5.54 9.78 8.55 3.12 6.42 6.30

9/12/96 4.34 5.51 7.78 7.52 3.09 6.42 5.78

9/13/96 4.30 5.47 9.78 9.50 3.07 6.42 6.42

9/14/96 4.27 5.44 8.77 10.47 4.04 6.43 6.57

9/16/96 4.20 5.37 11.26 12.42 3.99 6.44 7.28

9/17/96 4.17 5.34 12.76 14.40 3.96 6.44 7.85

9/11/96¤p­p 4.28 5.45 10.02 10.48 3.55 6.43 6.70

9/18/96 9/18/96 3.20 4.45 9.37 11.15 1.99 8.16 6.39

9/19/96 3.17 4.42 11.36 13.13 1.97 8.16 7.04

9/20/96 3.13 4.38 12.36 15.10 3.94 6.17 7.51

9/21/96 3.10 4.34 12.36 15.07 3.91 6.17 7.49

9/23/96 3.03 4.27 10.36 15.01 3.85 6.17 7.12

9/24/96 2.99 4.24 7.35 10.98 0.82 9.17 5.93

9/18/96¤p­p 3.10 4.35 10.53 13.41 2.75 7.33 6.91

9/25/96 9/25/96 1.68 3.11 9.82 4.84 4.64 7.69 26.42 8.31

9/26/96 1.64 3.07 11.82 5.82 4.67 7.69 15.32 7.15

9/30/96 1.48 2.90 11.84 5.72 4.77 7.68 15.22 7.09

10/1/96 1.43 2.86 10.84 3.69 4.80 7.67 13.19 6.35

9/25/96¤p­p 1.56 2.99 11.08 5.02 4.72 7.68 17.54 7.23

10/2/96 10/2/96 1.57 2.94 9.98 4.18 4.26 8.30 13.81 6.43

10/3/96 1.53 2.90 9.98 4.16 4.28 8.29 14.78 6.56

10/4/96 1.49 2.86 10.98 4.13 4.31 8.29 14.76 6.69

10/5/96 1.45 2.82 11.99 5.11 4.33 8.29 14.73 6.96
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10/7/96 1.37 2.74 12.99 6.06 4.38 8.29 14.68 7.22

10/8/96 1.33 2.70 13.99 5.03 2.41 6.29 15.65 6.77

10/2/96¤p­p 1.46 2.83 11.65 4.78 4.00 7.96 14.74 6.77

10/9/96 10/9/96 1.17 - 9.21 5.47 4.89 10.56 13.29 6.37

10/11/96 1.23 0.06 9.20 4.42 5.95 10.56 13.24 6.38

10/12/96 1.27 0.10 9.20 4.39 5.97 10.56 13.21 6.39

10/14/96 1.33 0.16 8.20 4.34 6.03 10.56 13.16 6.25

10/15/96 1.37 0.20 8.20 4.31 6.05 10.57 13.13 6.26

10/9/96¤p­p 1.27 0.10 8.80 4.59 5.78 10.56 13.21 6.33

10/16/96 10/16/96 1.30 0.12 8.67 4.17 5.25 10.01 13.85 6.20

10/17/96 11.33 10.15 22.33 35.86 35.28 32.01 31.18 25.45

10/18/96 0.63 1.81 9.67 4.12 5.30 10.01 14.80 6.62

10/19/96 11.70 1.78 9.67 4.09 5.33 10.01 14.77 8.19

10/21/96 9.83 1.71 8.66 4.04 5.38 10.02 11.72 7.34

10/22/96 9.84 1.68 7.66 3.02 5.41 10.02 9.69 6.76

10/16/96¤p­p 7.44 2.88 11.11 9.22 10.33 13.68 16.00 10.09

10/23/96 10/23/96 15.09 0.01 9.49 1.79 5.89 7.35 7.79 19.95 8.42

10/24/96 13.11 2.03 2.49 2.24 7.92 9.35 1.77 2.49 5.18

10/28/96 13.20 2.19 1.49 2.33 8.01 9.35 1.68 2.40 5.08

10/29/96 9.22 6.23 7.51 4.35 12.03 15.35 4.35 3.63 7.83

10/23/96¤p­p 12.66 2.62 5.25 2.68 8.46 10.35 3.90 7.12 6.63

10/30/96 10/30/96 12.10 0.42 8.36 2.53 0.15 3.44 5.55 6.27 4.85

11/1/96 12.14 0.51 11.36 4.48 1.80 1.44 7.50 8.23 5.93

11/2/96 14.16 1.44 14.36 5.46 3.78 0.56 12.48 13.20 8.18

11/4/96 14.19 1.35 14.36 5.41 3.73 0.56 12.43 13.16 8.15

11/5/96 13.21 0.31 17.36 8.39 5.71 8.56 14.41 15.13 10.39

10/30/96¤p­p 13.16 0.81 13.16 5.25 3.03 2.91 10.47 11.20 7.50

11/6/96 11/6/96 11.71 0.55 8.76 0.35 1.93 0.02 6.91 7.66 4.74

11/7/96 11.73 0.59 6.76 2.37 1.95 0.02 3.89 3.64 3.87

11/8/96 11.75 0.63 7.76 2.39 1.98 0.03 4.86 5.61 4.38

11/9/96 11.76 0.67 6.76 3.42 2.00 0.03 2.84 3.59 3.88

11/11/96 11.80 0.74 6.76 3.47 2.05 0.03 2.79 3.54 3.90

11/6/96¤p­p 11.75 0.64 7.36 2.40 1.98 0.03 4.26 4.81 4.15

11/13/96 11/13/96 9.10 0.19 7.94 0.07 0.45 2.37 5.51 6.28 3.99

11/14/96 8.12 0.84 7.94 1.96 0.47 2.37 4.49 5.26 3.93

11/15/96 8.13 0.88 6.94 1.98 1.50 2.37 2.46 4.23 3.56

11/16/96 8.14 0.92 5.93 4.01 3.52 0.36 0.43 1.21 3.07

11/17/96 8.15 0.96 5.93 4.03 1.55 0.36 2.41 3.18 3.32
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11/18/96 8.17 1.00 5.93 4.06 3.57 0.36 0.38 1.16 3.08

11/19/96 8.18 1.04 6.93 2.08 1.60 0.36 2.36 3.13 3.21

11/13/96¤p­p 8.28 0.83 6.79 2.60 1.81 1.22 2.58 3.49 3.45

11/20/96 11/20/96 8.16 0.29 8.42 1.10 0.51 1.95 4.66 5.47 0.54 3.46

11/21/96 8.17 0.32 7.42 1.13 0.48 1.95 4.63 5.44 1.55 3.45

11/22/96 8.18 0.36 7.41 1.16 0.45 1.94 2.61 3.42 1.55 3.01

11/23/96 8.19 14.10 5.41 1.18 0.43 1.94 2.58 3.39 1.55 4.31

11/25/96 8.22 7.82 5.41 1.23 0.38 1.94 2.53 3.34 1.56 3.60

11/26/96 6.23 5.83 3.40 3.26 3.65 4.07 0.50 1.31 3.56 3.53

11/20/96¤p­p 7.86 4.79 6.25 1.51 0.98 2.30 2.92 3.73 1.72 3.56

11/27/96 11/27/96 8.96 8.55 7.84 0.27 0.36 1.55 3.43 4.17 1.10 4.03

11/28/96 8.97 8.56 5.83 0.75 0.38 1.54 3.40 4.15 1.09 3.85

11/29/96 8.98 8.57 5.82 0.77 0.60 1.53 4.38 5.13 2.09 4.21

11/30/96 9.00 8.58 4.82 0.80 0.57 1.52 4.36 5.10 2.08 4.09

12/2/96 9.02 8.61 4.80 0.84 0.52 1.51 4.31 5.05 2.06 4.08

12/3/96 7.03 6.62 2.79 0.87 4.50 3.50 0.71 0.03 1.95 3.11

11/27/96¤p­p 8.66 8.25 5.32 0.72 1.16 1.86 3.43 3.94 1.73 3.89

12/4/96 12/4/96 4.16 4.11 8.60 2.34 0.39 2.79 3.23 3.95 1.88 3.49

12/5/96 4.16 4.12 8.60 2.32 0.41 2.78 3.21 3.92 2.87 3.60

12/6/96 4.17 4.12 8.59 1.30 0.43 0.77 3.19 3.90 0.14 2.96

12/7/96 4.17 4.12 8.58 1.28 0.46 0.77 3.17 3.88 1.86 3.14

12/9/96 4.17 4.12 8.57 1.23 0.50 0.76 3.12 3.83 1.85 3.13

12/10/96 4.17 4.12 1.57 1.21 3.52 0.25 0.10 0.81 0.84 1.84

12/4/96¤p­p 4.17 4.12 7.42 1.61 0.95 1.35 2.67 3.38 1.57 3.03

12/11/96 12/11/96 6.79 6.60 6.91 3.87 0.05 4.29 3.54 4.23 5.56 4.65

12/12/96 5.80 5.61 5.90 0.85 3.97 1.28 0.48 0.20 2.55 2.96

12/13/96 5.80 5.61 5.89 0.83 3.99 1.27 0.50 0.18 2.54 2.96

12/14/96 5.81 5.62 5.89 1.19 6.01 0.27 2.53 1.84 1.54 3.41

12/16/96 5.82 5.63 5.87 1.24 6.06 0.25 2.57 1.88 1.52 3.43

12/17/96 3.82 3.63 3.86 4.26 8.08 3.75 4.59 3.91 2.49 4.27

12/11/96¤p­p 5.64 5.45 5.72 2.04 4.69 1.85 2.37 2.04 2.70 3.61

12/18/96 12/18/96 2.83 2.81 7.42 3.25 0.59 0.65 2.86 3.55 2.68 2.96

12/19/96 2.83 2.81 9.41 3.23 2.39 2.64 5.84 6.53 4.67 4.48

12/20/96 2.83 2.82 8.39 3.21 2.37 2.63 5.82 6.51 4.66 4.36

12/21/96 2.83 2.82 4.06 3.19 1.34 2.62 4.80 5.48 4.64 14.18 4.60

12/23/96 2.84 2.82 5.10 3.15 1.30 2.60 4.76 5.44 4.62 6.71 3.93

12/24/96 7.84 7.82 1.12 3.13 4.28 7.58 7.73 8.42 12.61 11.69 7.22

12/26/96 7.84 7.82 1.15 3.08 5.24 7.56 8.69 9.38 13.58 10.65 7.50
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12/27/96 7.84 7.82 2.17 2.06 4.22 5.55 7.67 8.36 9.57 9.63 6.49

12/28/96 7.84 7.82 3.19 1.04 1.19 2.54 4.65 5.33 8.56 6.60 4.88

12/30/96 7.84 7.82 3.23 1.00 0.85 2.51 2.61 3.29 8.54 4.56 4.23

12/31/96 7.84 7.82 4.25 2.02 1.87 2.50 1.58 2.27 7.52 3.54 4.12

12/18/96¤p­p 5.56 5.55 4.50 2.58 2.33 3.58 5.18 5.87 7.42 8.45 5.01

Á­̀p 8.42 8.11 11.01 5.68 4.42 6.88 7.18 4.93 3.66 8.45 7.47
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ªí¤T¡G±Ä¥ÎNonLinear Vasicek and Fong Model ¦ô­p¤U¦C¤½¶Å96 ¦~¥æ©ö»ù®æ¤§»~®t́ Þ§Q²v
(bp)²Î­pªí

¤½¶Å±Ä¥Î¤§§Q

²v́ Á­­¤é

¤½¶Å

¥æ©ö¤é00851 00852 00853 00751 85308 85104 86101 86102 86103 86104  Á­̀p

12/27/95 1/4/96 13.18 13.69 11.92 12.93

1/5/96 11.16 11.68 10.91 11.25

1/6/96 9.15 9.66 2.91 7.24

1/8/96 9.12 9.63 6.89 8.55

1/9/96 10.10 10.62 7.88 9.53

12/27/95¤p­p 10.54 11.06 8.10 9.90

1/10/96 1/10/96 9.78 10.17 11.72 10.56

1/11/96 13.77 14.16 12.71 13.55

1/12/96 15.76 16.15 16.70 16.20

1/13/96 14.75 15.14 14.69 14.86

1/15/96 14.72 15.12 14.66 14.83

1/16/96 15.71 16.10 14.65 15.49

1/10/96¤p­p 14.08 14.47 14.19 14.25

1/17/96 1/17/96 4.66 5.23 10.32 6.74

1/18/96 5.65 6.21 9.31 7.06

1/19/96 6.63 7.20 10.31 8.05

1/20/96 6.61 7.18 10.30 13.48 9.39

1/22/96 6.58 7.15 10.28 10.18 8.55

1/23/96 5.56 6.13 8.27 10.17 7.53

1/17/96¤p­p 5.95 6.52 9.80 11.28 7.97

1/24/96 1/24/96 5.13 5.63 10.82 3.04 6.16

1/25/96 3.12 3.62 8.82 3.04 4.65

1/26/96 1.10 1.60 5.81 0.04 2.14

1/27/96 4.09 4.59 6.80 0.05 3.88

1/29/96 4.06 4.56 6.78 0.05 3.86

1/30/96 3.05 3.55 5.77 0.06 3.11

1/24/96¤p­p 3.43 3.93 7.47 1.05 3.97

1/31/96 1/31/96 6.39 6.87 11.18 2.91 6.84

2/1/96 6.38 6.85 11.17 2.91 6.83

2/2/96 8.36 8.84 13.16 2.92 8.32

2/3/96 10.35 10.83 16.15 4.92 10.56

2/5/96 10.32 10.80 16.13 4.93 10.55

2/6/96 13.31 13.79 17.12 4.94 12.29
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1/31/96¤p­p 9.19 9.66 14.15 3.92 9.23

2/7/96 2/7/96 3.71 4.15 11.94 2.49 5.57

2/8/96 5.70 6.14 13.42 2.50 6.94

2/9/96 8.69 9.13 14.41 3.50 8.93

2/10/96 8.68 9.12 15.40 4.50 9.43

2/12/96 10.65 11.09 17.37 6.51 11.41

2/13/96 23.64 24.08 28.35 23.51 24.90

2/7/96¤p­p 10.18 10.62 16.82 7.17 11.20

2/14/96 2/14/96 4.46 4.92 8.02 3.02 5.11

2/15/96 7.45 7.91 11.01 5.02 7.85

2/16/96 5.44 5.90 10.00 4.02 6.34

2/17/96 5.42 5.88 9.99 4.02 6.33

2/23/96 5.34 5.80 9.93 4.02 6.27

2/24/96 12.33 12.79 10.92 5.02 10.27

2/26/96 12.30 12.76 11.90 5.03 10.50

2/27/96 10.29 10.75 9.89 3.03 8.49

2/14/96¤p­p 7.88 8.34 10.21 4.15 7.64

2/28/96 2/28/96 1.38 0.32 6.99 3.37 3.02

2/29/96 4.41 3.35 3.98 0.37 3.03

3/1/96 6.44 5.38 0.97 5.63 4.61

3/2/96 4.48 3.41 1.95 5.63 3.87

3/4/96 4.54 3.47 1.93 5.64 3.90

3/5/96 1.57 0.50 4.91 3.64 2.66

2/28/96¤p­p 3.80 2.74 3.46 4.05 3.51

3/6/96 3/6/96 1.56 2.00 8.98 2.75 3.82

3/7/96 7.45 7.01 1.96 3.25 4.92

3/8/96 7.46 7.02 1.93 5.25 5.42

3/9/96 7.48 7.04 0.91 5.25 5.17

3/11/96 7.50 7.06 2.13 8.26 6.24

3/12/96 14.51 14.07 13.15 18.26 15.00

3/6/96¤p­p 7.66 7.37 4.84 7.17 6.76

3/13/96 3/13/96 11.39 12.31 15.22 0.63 9.89

3/14/96 3.64 2.72 7.21 9.36 5.73

3/15/96 6.33 7.25 28.20 7.64 12.36

3/16/96 24.31 25.23 38.19 15.65 25.85

3/18/96 24.25 25.18 37.17 14.67 25.32

3/19/96 24.23 25.15 40.16 15.67 26.30

3/13/96¤p­p 15.69 16.31 27.69 10.60 17.57
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3/20/96 3/20/96 9.50 9.85 12.06 0.58 8.00

3/21/96 7.49 7.84 11.04 0.43 6.70

3/22/96 7.48 7.83 11.03 0.57 6.73

3/25/96 8.45 8.80 12.98 6.55 9.20

3/26/96 9.44 9.79 12.96 5.55 9.44

3/20/96¤p­p 8.47 8.82 12.01 2.74 8.01

3/27/96 3/27/96 7.02 7.50 6.25 10.71 7.87

3/28/96 7.01 7.49 8.24 13.69 9.11

4/1/96 7.95 8.43 9.17 15.63 10.30

4/2/96 7.94 8.42 9.16 15.61 10.28

4/5/96 6.90 7.38 8.11 14.56 9.24

4/6/96 5.89 6.36 7.59 14.54 8.60

4/8/96 5.86 6.34 8.06 15.01 8.82

4/9/96 5.84 6.32 7.04 14.99 8.55

3/27/96¤p­p 6.80 7.28 7.95 14.34 9.09

4/10/96 4/10/96 5.37 6.00 8.77 7.99 7.03

4/11/96 5.35 5.99 8.75 7.98 7.02

4/12/96 1.34 1.97 4.74 3.97 3.01

4/13/96 3.68 3.05 3.73 1.96 3.11

4/15/96 3.72 3.09 3.70 1.95 3.12

4/16/96 8.74 8.10 0.69 2.06 4.90

4/10/96¤p­p 4.70 4.70 5.06 4.32 4.70

4/17/96 4/17/96 4.04 4.66 11.36 10.32 7.60

4/18/96 10.03 10.64 15.35 14.31 12.58

4/19/96 16.01 16.62 17.34 17.30 16.82

4/20/96 15.99 16.60 16.33 15.29 16.05

4/22/96 15.96 16.57 16.30 15.27 16.03

4/23/96 15.94 16.55 17.29 15.26 16.26

4/17/96¤p­p 13.00 13.61 15.66 14.63 14.22

4/24/96 4/24/96 6.93 7.47 8.74 10.92 8.52

4/25/96 6.92 7.45 8.73 10.90 8.50

4/26/96 6.90 7.44 8.71 10.89 8.49

4/27/96 6.88 7.42 8.70 9.88 18.31 10.24

4/29/96 6.85 7.39 8.67 9.85 13.32 9.22

4/30/96 2.84 3.38 7.66 9.83 11.30 7.00

4/24/96¤p­p 6.22 6.76 8.54 10.38 14.31 8.68

5/1/96 5/1/96 8.18 8.69 14.59 4.51 6.73 8.54

5/2/96 7.17 7.68 14.58 3.51 6.73 7.93
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5/3/96 8.15 8.66 14.57 4.51 6.73 8.52

5/4/96 12.14 12.65 16.55 8.50 8.73 11.71

5/6/96 12.11 12.62 16.53 8.50 8.72 11.70

5/7/96 14.10 14.60 17.51 8.50 8.72 12.69

5/1/96¤p­p 10.31 10.82 15.72 6.34 7.73 10.18

5/8/96 5/8/96 7.34 8.03 8.46 7.14 8.28 7.85

5/9/96 9.32 10.01 8.45 6.13 8.27 8.44

5/10/96 11.30 11.99 8.43 7.12 8.25 9.42

5/11/96 11.28 11.97 11.42 8.11 9.24 10.40

5/13/96 11.24 11.93 13.39 8.09 9.22 10.77

5/14/96 11.22 11.91 13.38 8.08 9.21 10.76

5/8/96¤p­p 10.28 10.97 10.59 7.45 8.75 9.61

5/15/96 5/15/96 7.93 8.65 8.06 5.95 7.08 7.53

5/16/96 7.91 8.62 8.54 5.94 7.07 7.62

5/17/96 6.88 7.60 7.03 5.92 7.06 6.90

5/18/96 5.86 6.58 8.02 5.91 7.05 6.68

5/20/96 5.82 6.54 7.99 5.89 7.03 6.65

5/21/96 5.80 6.52 9.97 5.88 7.02 7.04

5/15/96¤p­p 6.70 7.42 8.27 5.92 7.05 7.07

5/22/96 5/22/96 6.20 6.90 8.02 5.94 7.25 6.86

5/23/96 8.18 8.88 10.01 6.92 8.24 8.45

5/24/96 9.16 9.86 9.99 6.91 8.22 8.83

5/25/96 9.14 9.84 9.98 6.90 8.21 8.81

5/27/96 9.10 9.80 8.95 6.87 8.19 8.58

5/28/96 8.08 8.78 8.94 5.86 7.17 7.77

5/22/96¤p­p 8.31 9.01 9.32 6.57 7.88 8.22

5/29/96 5/29/96 8.50 9.21 7.60 5.87 7.11 7.66

5/30/96 8.48 9.19 7.58 5.86 7.09 7.64

5/31/96 10.46 11.17 9.57 5.85 7.08 8.83

6/1/96 12.44 13.15 9.55 5.84 7.07 9.61

6/3/96 12.40 13.11 11.03 5.81 7.05 9.88

6/4/96 15.38 16.09 15.51 6.80 8.03 12.36

5/29/96¤p­p 11.28 11.99 10.14 6.01 7.24 9.33

6/5/96 6/5/96 10.10 10.93 12.95 5.80 5.29 9.01

6/6/96 16.08 16.91 23.93 15.79 10.28 16.60

6/7/96 15.06 15.88 21.92 15.77 9.26 15.58

6/8/96 13.03 13.86 13.90 8.76 5.25 10.96

6/10/96 12.99 13.81 13.87 8.73 5.22 10.92
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6/11/96 12.96 13.79 20.85 13.71 8.21 13.90

6/5/96¤p­p 13.37 14.20 17.90 11.43 7.25 12.83

6/12/96 6/12/96 9.57 10.54 12.53 4.76 4.51 8.38

6/13/96 7.54 8.51 14.52 4.75 4.49 7.96

6/14/96 7.51 8.48 15.50 4.73 4.47 8.14

6/15/96 7.49 8.46 17.49 4.71 4.45 8.52

6/17/96 7.43 8.40 17.47 4.68 4.42 8.48

6/18/96 5.40 6.37 11.45 2.66 2.40 5.66

6/12/96¤p­p 7.49 8.46 14.83 4.38 4.12 7.86

6/19/96 6/19/96 6.67 7.41 10.76 2.74 3.77 14.50 7.64

6/21/96 8.63 9.37 9.73 2.70 2.73 14.47 7.94

6/22/96 6.61 7.35 5.71 0.69 1.71 10.45 5.42

6/24/96 6.57 7.31 5.68 0.65 1.67 10.42 5.38

6/25/96 10.55 11.29 6.67 2.63 1.65 10.41 7.20

6/19/96¤p­p 7.81 8.55 7.71 1.88 2.31 12.05 6.72

6/26/96 6/26/96 14.87 15.72 10.19 5.88 3.86 13.53 10.68

6/27/96 15.85 16.69 8.18 5.86 3.84 11.52 10.32

6/28/96 14.82 15.67 5.17 4.84 2.82 8.50 8.64

6/29/96 11.80 12.64 3.16 2.82 2.80 5.49 6.45

7/2/96 11.73 12.57 10.12 2.77 2.74 12.45 8.73

6/26/96¤p­p 13.81 14.66 7.36 4.43 3.21 10.30 8.96

7/3/96 7/3/96 12.96 13.83 10.69 4.31 3.32 11.89 9.50

7/4/96 14.94 15.80 9.67 3.29 3.30 10.88 9.65

7/5/96 15.91 16.78 12.66 5.27 5.28 13.87 11.63

7/6/96 18.89 19.75 12.65 8.25 6.26 13.86 13.28

7/8/96 18.84 19.70 12.63 8.21 6.22 13.83 13.24

7/9/96 18.82 19.68 13.61 8.19 6.20 14.82 13.55

7/3/96¤p­p 16.73 17.59 11.99 6.25 5.10 13.19 11.81

7/10/96 7/10/96 13.07 14.03 10.84 5.34 4.20 13.36 10.14

7/11/96 15.04 16.00 8.82 5.32 1.19 9.35 9.29

7/12/96 15.01 15.97 11.81 4.30 3.17 10.33 10.10

7/13/96 14.98 15.94 11.80 4.28 3.15 11.32 10.25

7/15/96 14.93 15.89 11.77 4.25 3.11 11.29 10.21

7/16/96 14.90 15.86 10.76 3.23 3.09 11.28 9.85

7/10/96¤p­p 14.66 15.62 10.97 4.45 2.99 11.16 9.97

7/17/96 7/17/96 10.37 11.93 10.68 4.22 5.27 11.91 9.06

7/18/96 10.33 11.88 12.67 5.20 6.25 11.90 9.71

7/19/96 10.28 11.84 13.66 6.18 6.23 12.88 10.18
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7/20/96 10.24 11.79 15.65 6.16 6.21 12.87 10.49

7/22/96 10.15 11.70 15.62 6.12 6.17 12.85 10.44

7/23/96 10.11 11.66 15.61 6.10 6.15 12.84 10.41

7/17/96¤p­p 10.25 11.80 13.98 5.66 6.05 12.54 10.05

7/24/96 7/24/96 9.58 10.54 12.31 4.24 5.18 10.46 8.72

7/25/96 9.56 10.52 12.30 4.23 5.16 10.45 8.70

7/26/96 12.53 13.49 13.28 5.21 5.14 10.43 10.01

7/27/96 12.50 13.46 14.26 5.19 5.12 11.41 10.32

7/29/96 14.45 15.41 18.23 5.15 6.08 11.38 11.78

7/30/96 14.42 15.38 17.21 7.13 6.06 16.36 12.76

7/24/96¤p­p 12.17 13.13 14.60 5.19 5.46 11.75 10.38

7/31/96 7/31/96 19.38 20.21 10.35 4.11 3.67 10.72 11.41

8/1/96 19.36 20.19 10.33 4.09 3.65 10.70 11.39

8/2/96 19.34 20.16 10.32 4.06 3.62 10.68 11.36

8/3/96 17.31 18.14 8.30 4.04 3.60 8.67 10.01

8/5/96 17.27 18.09 7.26 3.99 3.55 7.63 9.63

8/6/96 17.24 18.07 8.24 0.96 1.52 8.61 9.11

7/31/96¤p­p 18.32 19.14 9.13 3.54 3.27 9.50 10.48

8/7/96 8/7/96 17.44 18.23 11.32 3.78 1.47 8.97 10.20

8/8/96 17.42 18.20 11.30 7.75 5.44 9.95 11.68

8/9/96 20.40 21.18 12.28 8.73 8.42 11.93 13.82

8/10/96 20.37 21.16 12.26 8.70 8.39 11.91 13.80

8/12/96 20.33 21.11 12.22 8.65 8.34 11.87 13.75

8/13/96 20.31 21.09 11.20 8.62 8.31 11.85 13.56

8/7/96¤p­p 19.38 20.16 11.76 7.71 6.73 11.08 12.80

8/14/96 8/14/96 17.71 18.67 8.80 3.54 3.21 8.72 10.11

8/15/96 16.68 17.64 9.79 3.52 3.18 8.71 9.92

8/16/96 16.65 17.61 10.77 5.49 3.16 7.69 10.23

8/17/96 16.63 17.58 10.76 6.46 3.13 7.68 10.37

8/19/96 16.57 17.53 10.73 6.41 3.08 7.64 10.33

8/20/96 16.54 17.50 9.71 6.38 3.05 7.63 10.14

8/14/96¤p­p 16.80 17.76 10.09 5.30 3.14 8.01 10.18

8/21/96 8/21/96 15.29 16.17 9.32 2.42 1.43 6.41 8.51

8/22/96 17.26 18.14 14.31 10.40 5.54 10.39 12.67

8/23/96 17.24 18.12 15.29 15.38 11.52 14.37 15.32

8/24/96 17.21 18.09 16.27 19.35 16.50 12.36 16.63

8/26/96 23.16 24.04 22.24 26.31 21.46 17.32 22.42

8/27/96 23.14 24.02 20.22 25.29 20.44 13.31 21.07
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8/21/96¤p­p 18.88 19.76 16.28 16.53 12.82 12.36 16.10

8/28/96 8/28/96 16.08 16.88 7.21 5.79 1.79 0.84 8.10

8/29/96 16.06 16.86 6.20 5.77 0.77 0.85 7.75

8/30/96 16.04 16.83 8.19 7.75 1.75 0.86 8.57

8/31/96 16.01 16.81 10.18 15.73 8.73 3.13 11.77

9/2/96 10.97 11.76 11.16 15.69 7.69 1.11 9.73

9/3/96 15.95 16.74 10.15 16.67 8.67 3.09 11.88

8/28/96¤p­p 15.19 15.98 8.85 11.23 4.90 1.65 9.63

9/4/96 9/4/96 13.29 14.05 6.49 10.73 6.90 0.09 8.59

9/5/96 13.26 14.03 9.48 12.71 6.87 0.08 9.41

9/6/96 13.24 14.01 10.47 14.69 6.85 0.07 9.89

9/7/96 13.22 13.99 11.46 15.67 6.83 0.06 10.21

9/9/96 13.18 13.94 9.45 12.62 6.79 0.04 9.34

9/10/96 13.15 13.92 9.44 9.60 3.77 4.96 9.14

9/4/96¤p­p 13.22 13.99 9.47 12.67 6.34 0.88 9.43

9/11/96 9/11/96 12.66 13.36 7.75 10.16 4.61 7.46 9.33

9/12/96 12.64 13.34 5.74 9.14 4.59 7.47 8.82

9/13/96 12.62 13.32 7.73 11.11 4.56 7.48 9.47

9/14/96 12.60 13.30 6.72 12.09 5.54 7.49 9.62

9/16/96 12.56 13.26 9.20 14.04 5.49 7.51 10.34

9/17/96 12.54 13.24 10.69 16.02 5.46 7.52 10.91

9/11/96¤p­p 12.60 13.30 7.97 12.09 5.04 7.49 9.75

9/18/96 9/18/96 12.68 13.45 6.94 12.91 3.64 9.53 9.86

9/19/96 12.66 13.42 8.93 14.89 3.61 9.54 10.51

9/20/96 12.64 13.40 9.92 16.86 5.58 7.54 10.99

9/21/96 12.61 13.38 9.92 16.83 5.55 7.55 10.97

9/23/96 12.57 13.34 7.90 16.78 5.50 7.57 10.61

9/24/96 12.55 13.32 4.89 12.75 2.47 10.58 9.43

9/18/96¤p­p 12.62 13.39 8.08 15.17 4.39 8.72 10.39

9/25/96 9/25/96 14.83 15.61 5.91 7.15 2.41 10.29 26.99 11.88

9/26/96 14.81 15.59 7.91 8.13 2.43 10.30 17.46 10.95

9/30/96 14.72 15.50 7.89 8.03 2.53 10.31 17.36 10.91

10/1/96 14.70 15.48 6.89 6.00 2.55 10.32 15.33 10.18

9/25/96¤p­p 14.77 15.55 7.15 7.33 2.48 10.31 19.29 10.98

10/2/96 10/2/96 13.67 14.44 5.80 6.82 1.61 11.12 16.49 9.99

10/3/96 13.65 14.42 5.79 6.79 1.64 11.13 17.46 10.13

10/4/96 13.63 14.40 6.79 6.76 1.66 11.13 17.44 10.26

10/5/96 13.61 14.37 7.78 7.74 1.69 11.14 17.41 10.53
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10/7/96 13.56 14.33 8.77 8.69 1.74 11.15 17.36 10.80

10/8/96 13.54 14.31 9.77 7.66 0.23 9.16 18.33 10.43

10/2/96¤p­p 13.61 14.38 7.45 7.41 1.43 10.81 17.42 10.36

10/9/96 10/9/96 10.89 11.56 5.95 7.14 3.24 12.86 14.92 9.51

10/11/96 10.85 11.52 5.94 6.09 4.29 12.87 14.87 9.49

10/12/96 10.83 11.51 5.93 6.07 4.32 12.88 14.84 9.48

10/14/96 10.80 11.47 4.92 6.01 4.37 12.89 14.79 9.32

10/15/96 10.78 11.45 4.91 5.99 4.40 12.90 14.76 9.31

10/9/96¤p­p 10.83 11.50 5.53 6.26 4.12 12.88 14.84 9.42

10/16/96 10/16/96 9.66 10.38 5.65 5.93 3.51 12.06 15.56 8.96

10/17/96 0.36 0.36 25.36 34.10 33.54 34.07 29.46 22.46

10/18/96 11.62 12.34 6.63 5.87 3.57 12.08 16.51 9.80

10/19/96 4.10 12.32 6.63 5.85 3.59 12.08 16.49 8.72

10/21/96 3.24 12.28 5.61 5.80 3.64 12.10 13.43 8.01

10/22/96 3.26 12.26 4.61 4.77 3.67 12.11 11.41 7.44

10/16/96¤p­p 5.37 9.99 9.08 10.39 8.59 15.75 17.14 10.90

10/23/96 10/23/96 2.99 14.63 5.08 4.51 3.41 10.55 9.91 20.29 8.92

10/24/96 5.02 12.61 1.92 0.49 5.43 12.56 3.89 4.55 5.81

10/28/96 5.11 12.51 2.95 0.41 5.51 12.59 3.81 4.46 5.92

10/29/96 9.13 8.49 11.96 1.61 9.54 18.59 2.21 1.56 7.89

10/23/96¤p­p 5.56 12.06 5.48 1.76 5.97 13.57 4.96 7.72 7.13

10/30/96 10/30/96 36.41 5.98 4.80 4.96 2.24 6.07 7.88 8.59 9.62

11/1/96 36.52 5.88 7.79 6.92 4.19 4.08 9.83 10.55 10.72

11/2/96 34.58 7.84 10.79 7.89 6.17 2.09 14.81 15.52 12.46

11/4/96 34.69 7.74 10.77 7.85 6.12 2.10 14.76 15.48 12.44

11/5/96 35.75 6.69 13.77 10.82 8.10 5.89 16.74 17.45 14.40

10/30/96¤p­p 35.59 6.83 9.58 7.69 5.36 4.05 12.80 13.52 11.93

11/6/96 11/6/96 6.84 12.02 4.80 1.51 0.11 2.92 8.68 9.43 5.79

11/7/96 6.87 11.99 2.79 0.52 0.14 2.93 5.66 5.40 4.54

11/8/96 6.89 11.97 3.78 0.54 0.16 2.93 6.63 7.38 5.04

11/9/96 6.92 11.95 2.78 1.57 0.18 2.94 4.61 5.35 4.54

11/11/96 6.97 11.90 2.76 1.61 0.23 2.95 4.56 5.30 4.54

11/6/96¤p­p 6.90 11.97 3.38 1.15 0.16 2.93 6.03 6.57 4.89

11/13/96 11/13/96 5.31 13.35 4.08 1.73 1.18 0.47 7.08 7.85 5.13

11/14/96 6.33 12.32 4.07 0.29 1.16 0.48 6.06 6.82 4.69

11/15/96 6.36 12.30 3.07 0.31 0.13 0.48 4.04 5.80 4.06

11/16/96 6.38 12.27 2.06 2.34 1.89 2.49 2.01 2.78 4.03

11/17/96 6.41 12.25 2.05 2.36 0.08 2.50 3.99 4.75 4.30
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11/18/96 6.43 12.22 2.04 2.39 1.94 2.51 1.96 2.73 4.03

11/19/96 6.45 12.20 3.03 0.41 0.03 2.52 3.94 4.70 4.16

11/13/96¤p­p 6.24 12.42 2.91 1.40 0.92 1.64 4.15 5.06 4.34

11/20/96 11/20/96 2.59 13.97 4.11 1.20 2.75 1.19 6.83 7.63 2.67 4.77

11/21/96 2.61 13.94 3.11 1.17 2.73 1.20 6.80 7.60 3.68 4.76

11/22/96 2.63 13.92 3.10 1.14 2.70 1.21 4.78 5.58 3.69 4.31

11/23/96 2.66 5.90 1.09 1.12 2.68 1.22 4.75 5.55 3.70 3.19

11/25/96 2.70 1.94 1.07 1.07 2.62 1.24 4.70 5.50 3.72 2.73

11/26/96 4.72 3.96 0.94 0.96 1.40 7.25 2.67 3.47 5.73 3.46

11/20/96¤p­p 2.99 8.94 2.24 1.11 2.48 2.22 5.09 5.89 3.87 3.87

11/27/96 11/27/96 10.05 9.20 4.67 1.68 1.05 0.90 4.83 5.58 0.73 4.30

11/28/96 10.08 9.22 2.66 0.66 1.02 0.92 4.81 5.56 0.74 3.96

11/29/96 10.10 9.25 2.64 0.63 2.00 0.93 5.79 6.53 0.24 4.23

11/30/96 10.12 9.27 1.63 0.61 1.98 0.94 5.76 6.51 0.23 4.12

12/2/96 10.17 9.32 1.60 0.56 1.93 0.97 5.72 6.46 0.20 4.10

12/3/96 12.20 11.34 0.41 0.54 3.10 5.98 0.69 1.44 3.81 4.39

11/27/96¤p­p 10.45 9.60 2.27 0.78 1.85 1.77 4.60 5.35 0.99 4.18

12/4/96 12/4/96 5.11 4.27 5.12 3.81 1.02 0.17 4.56 5.25 0.01 3.26

12/5/96 5.13 4.29 5.11 3.79 1.00 0.16 4.53 5.23 1.00 3.36

12/6/96 5.16 4.31 5.10 2.77 0.98 1.85 4.51 5.21 2.01 3.54

12/7/96 5.18 4.34 5.08 2.75 0.96 1.86 4.49 5.18 0.02 3.32

12/9/96 5.23 4.39 5.06 2.70 0.91 1.88 4.45 5.14 0.05 3.31

12/10/96 5.25 4.41 1.95 2.68 2.11 2.90 1.42 2.12 1.06 2.66

12/4/96¤p­p 5.18 4.34 4.57 3.08 1.16 1.47 3.99 4.69 0.69 3.24

12/11/96 12/11/96 9.92 8.92 3.25 5.79 1.93 1.62 5.37 6.05 3.75 5.18

12/12/96 10.95 9.95 2.24 2.76 2.09 1.39 1.35 2.03 0.74 3.72

12/13/96 10.98 9.97 2.22 2.74 2.11 1.40 1.33 2.00 0.72 3.72

12/14/96 11.01 10.00 2.21 0.72 4.13 2.42 0.70 0.02 0.29 3.50

12/16/96 11.07 10.06 2.19 0.68 4.18 2.44 0.74 0.06 0.31 3.53

12/17/96 13.10 12.09 0.17 2.34 6.20 6.45 2.76 2.08 4.33 5.50

12/11/96¤p­p 11.17 10.17 2.05 2.51 3.44 2.62 2.04 2.04 1.69 4.19

12/18/96 12/18/96 9.53 8.58 4.03 5.17 1.25 1.78 4.59 5.26 1.08 4.59

12/19/96 9.55 8.61 6.01 5.15 4.23 0.21 7.57 8.24 3.06 5.85

12/20/96 9.58 8.63 4.99 5.13 4.21 0.19 7.55 8.22 3.04 5.73

12/21/96 9.61 8.66 1.33 5.11 3.19 0.17 6.53 7.20 3.03 14.48 5.93

12/23/96 9.66 8.71 8.53 5.07 3.14 0.14 6.49 7.15 2.99 8.37 6.03

12/24/96 4.69 3.74 4.55 5.05 6.12 5.12 9.47 10.13 10.98 13.35 7.32

12/26/96 4.74 3.80 4.58 5.01 7.08 5.09 10.43 11.09 11.94 12.31 7.61
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12/27/96 4.77 3.82 5.60 3.99 6.06 3.07 9.41 10.07 7.92 11.29 6.60

12/28/96 4.80 3.85 6.62 2.97 3.04 0.05 6.39 7.05 6.91 8.27 5.00

12/30/96 4.85 3.90 6.66 0.92 1.00 0.02 4.35 5.01 6.87 6.23 3.98

12/31/96 4.88 3.93 7.68 0.10 0.02 - 3.33 3.99 5.85 5.21 3.50

12/18/96¤p­p 6.97 6.02 5.51 3.97 3.58 1.44 6.92 7.58 5.79 9.94 5.65

Á­̀p 10.70 11.15 9.55 6.62 4.95 7.49 8.73 6.39 3.06 9.94 8.52
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ªí¥|¡G±Ä¥ÎOne-Factor Vasicek Model ¦ô­p¤U¦C¤½¶Å96 ¦~¥æ©ö»ù®æ¤§»~®t́ Þ§Q²v(bp)²Î­p
ªí

¤½¶Å±Ä¥Î¤§§Q

²v́ Á­­¤é

¤½¶Å

¥æ©ö¤é00851 00852 00853 00751 85308 85104 86101 86102 86103 86104 Á­̀p

12/27/95 1/4/96 13.12 13.55 11.72 12.80

1/5/96 11.11 11.54 10.71 11.12

1/6/96 9.09 9.52 2.70 7.10

1/8/96 9.07 9.50 6.69 8.42

1/9/96 10.06 10.49 7.68 9.41

12/27/95¤p­p 10.49 10.92 7.90 9.77

1/10/96 1/10/96 11.40 11.91 11.16 11.49

1/11/96 15.39 15.90 12.15 14.48

1/12/96 17.37 17.89 16.14 17.13

1/13/96 16.36 16.87 14.13 15.79

1/15/96 16.33 16.84 14.11 15.76

1/16/96 17.31 17.83 14.10 16.41

1/10/96¤p­p 15.69 16.21 13.63 15.18

1/17/96 1/17/96 3.57 4.14 11.15 6.29

1/18/96 4.56 5.12 10.14 6.61

1/19/96 5.54 6.10 11.13 7.59

1/20/96 5.52 6.09 11.12 16.20 9.73

1/22/96 5.49 6.05 11.09 12.83 8.87

1/23/96 4.48 5.04 9.08 12.82 7.86

1/17/96¤p­p 4.86 5.42 10.62 13.95 7.96

1/24/96 1/24/96 5.93 6.40 8.07 12.32 8.18

1/25/96 3.92 4.38 6.06 12.31 6.67

1/26/96 1.91 2.37 3.04 9.30 4.16

1/27/96 4.89 5.36 4.03 9.29 5.89

1/29/96 4.87 5.33 4.01 9.27 5.87

1/30/96 3.85 4.32 3.00 9.26 5.11

1/24/96¤p­p 4.23 4.69 4.70 10.29 5.98

1/31/96 1/31/96 7.46 7.96 7.76 14.33 9.38

2/1/96 7.44 7.95 7.75 14.32 9.37

2/2/96 9.43 9.93 9.74 14.31 10.85

2/3/96 11.41 11.92 12.73 16.30 13.09

2/5/96 11.38 11.89 12.71 16.28 13.07

2/6/96 14.37 14.88 13.70 16.27 14.81



36

1/31/96¤p­p 10.25 10.76 10.73 15.30 11.76

2/7/96 2/7/96 4.69 5.27 8.48 11.86 7.58

2/8/96 6.68 7.26 9.97 11.84 8.94

2/9/96 9.66 10.24 10.96 12.83 10.92

2/10/96 9.64 10.22 11.94 13.82 11.41

2/12/96 11.61 12.19 13.92 15.80 13.38

2/13/96 24.60 25.17 24.90 32.78 26.86

2/7/96¤p­p 11.15 11.73 13.36 16.49 13.18

2/14/96 2/14/96 6.33 6.80 4.87 10.16 7.04

2/15/96 9.31 9.79 7.86 12.15 9.78

2/16/96 7.30 7.78 6.84 11.14 8.27

2/17/96 7.28 7.76 6.83 11.13 8.25

2/23/96 7.20 7.68 6.77 11.07 8.18

2/24/96 14.19 14.67 7.76 12.06 12.17

2/26/96 14.16 14.64 8.74 12.04 12.40

2/27/96 12.15 12.63 6.72 10.04 10.39

2/14/96¤p­p 9.74 10.22 7.05 11.22 9.56

2/28/96 2/28/96 0.72 1.61 4.04 10.76 4.28

2/29/96 2.30 1.42 1.02 7.75 3.12

3/1/96 4.33 3.44 1.99 1.74 2.88

3/2/96 2.35 1.47 1.01 1.73 1.64

3/4/96 2.40 1.52 1.04 1.70 1.67

3/5/96 0.57 1.46 1.95 3.69 1.92

2/28/96¤p­p 2.11 1.82 1.84 4.56 2.58

3/6/96 3/6/96 2.53 3.43 5.16 8.16 4.82

3/7/96 6.49 5.59 1.86 2.15 4.02

3/8/96 6.52 5.62 1.87 0.14 3.54

3/9/96 6.54 5.65 2.89 0.12 3.80

3/11/96 6.60 5.70 5.92 2.90 5.28

3/12/96 13.62 12.72 16.94 12.92 14.05

3/6/96¤p­p 7.05 6.45 5.77 4.40 5.92

3/13/96 3/13/96 14.93 15.51 10.58 13.32 13.59

3/14/96 0.09 0.49 2.57 3.31 1.62

3/15/96 9.90 10.47 23.56 20.30 16.06

3/16/96 27.88 28.46 33.54 28.29 29.54

3/18/96 27.85 28.42 32.52 27.27 29.02

3/19/96 27.83 28.41 35.51 28.26 30.00

3/13/96¤p­p 18.08 18.63 23.05 20.13 19.97
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3/20/96 3/20/96 8.74 9.37 10.38 5.98 8.62

3/21/96 6.72 7.35 9.36 4.97 7.10

3/22/96 6.70 7.33 9.35 5.96 7.34

3/25/96 7.65 8.28 11.30 11.92 9.79

3/26/96 8.63 9.26 11.29 10.90 10.02

3/20/96¤p­p 7.69 8.32 10.34 7.95 8.57

3/27/96 3/27/96 5.20 5.91 7.55 7.95 6.65

3/28/96 5.18 5.89 9.54 10.94 7.89

4/1/96 6.10 6.81 10.48 12.89 9.07

4/2/96 6.08 6.79 10.46 12.88 9.05

4/5/96 5.02 5.73 9.42 11.84 8.00

4/6/96 4.00 4.71 8.90 11.82 7.36

4/8/96 3.96 4.67 9.37 12.30 7.58

4/9/96 3.94 4.65 8.36 12.29 7.31

3/27/96¤p­p 4.94 5.65 9.26 11.61 7.86

4/10/96 4/10/96 5.60 6.26 8.36 9.43 7.41

4/11/96 5.58 6.24 8.35 9.42 7.40

4/12/96 1.57 2.22 4.33 5.41 3.38

4/13/96 3.45 2.80 3.32 3.40 3.24

4/15/96 3.49 2.83 3.29 3.38 3.25

4/16/96 8.51 7.85 0.28 0.63 4.32

4/10/96¤p­p 4.70 4.70 4.66 5.28 4.83

4/17/96 4/17/96 3.13 3.70 11.52 12.29 7.66

4/18/96 9.11 9.69 15.51 16.28 12.65

4/19/96 15.09 15.67 17.49 19.27 16.88

4/20/96 15.08 15.65 16.48 17.26 16.12

4/22/96 15.04 15.62 16.45 17.23 16.09

4/23/96 15.03 15.60 17.44 17.22 16.32

4/17/96¤p­p 12.08 12.66 15.82 16.59 14.29

4/24/96 4/24/96 5.07 5.73 9.98 10.71 7.87

4/25/96 5.05 5.71 9.96 10.69 7.85

4/26/96 5.04 5.70 9.95 10.68 7.84

4/27/96 5.02 5.68 9.94 9.67 17.15 9.49

4/29/96 4.98 5.64 9.91 9.65 12.90 8.62

4/30/96 0.96 1.62 8.89 9.63 10.89 6.40

4/24/96¤p­p 4.35 5.01 9.77 10.17 13.65 8.03

5/1/96 5/1/96 6.86 7.43 12.19 10.13 13.34 9.99

5/2/96 5.84 6.41 12.17 9.11 13.33 9.37
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5/3/96 6.83 7.40 12.16 10.10 13.32 9.96

5/4/96 10.81 11.38 14.15 14.09 15.30 13.15

5/6/96 10.78 11.35 14.12 14.07 15.28 13.12

5/7/96 12.76 13.33 15.11 14.06 15.27 14.11

5/1/96¤p­p 8.98 9.55 13.32 11.93 14.31 11.62

5/8/96 5/8/96 7.01 7.68 8.01 8.91 10.28 8.38

5/9/96 8.99 9.66 8.00 7.89 10.26 8.96

5/10/96 10.97 11.64 7.98 8.88 10.25 9.94

5/11/96 10.95 11.62 10.97 9.87 11.24 10.93

5/13/96 10.91 11.59 12.94 9.84 11.21 11.30

5/14/96 10.89 11.57 12.92 9.83 11.20 11.28

5/8/96¤p­p 9.95 10.63 10.14 9.20 10.74 10.13

5/15/96 5/15/96 8.14 8.82 7.40 7.39 8.76 8.10

5/16/96 8.12 8.81 7.89 7.37 8.75 8.19

5/17/96 7.10 7.79 6.37 7.36 8.73 7.47

5/18/96 6.08 6.77 7.36 7.35 8.72 7.26

5/20/96 6.04 6.73 7.32 7.32 8.69 7.22

5/21/96 6.02 6.71 9.31 7.31 8.68 7.61

5/15/96¤p­p 6.92 7.61 7.61 7.35 8.72 7.64

5/22/96 5/22/96 5.84 6.53 8.02 6.97 8.34 7.14

5/23/96 7.83 8.51 10.00 7.95 9.32 8.72

5/24/96 8.81 9.49 9.99 7.94 9.31 9.11

5/25/96 8.79 9.47 9.97 7.93 9.30 9.09

5/27/96 8.75 9.43 8.94 7.90 9.27 8.86

5/28/96 7.73 8.41 8.93 6.89 8.26 8.04

5/22/96¤p­p 7.96 8.64 9.31 7.60 8.97 8.49

5/29/96 5/29/96 8.03 8.72 7.44 7.28 8.63 8.02

5/30/96 8.01 8.70 7.42 7.27 8.62 8.00

5/31/96 9.99 10.68 9.41 7.25 8.60 9.19

6/1/96 11.97 12.66 9.39 7.24 8.59 9.97

6/3/96 11.93 12.62 10.86 7.21 8.57 10.24

6/4/96 14.91 15.60 15.35 8.20 9.55 12.72

5/29/96¤p­p 10.81 11.50 9.98 7.41 8.76 9.69

6/5/96 6/5/96 10.52 11.29 12.87 6.56 6.07 9.46

6/6/96 16.50 17.27 23.86 16.55 11.06 17.05

6/7/96 15.48 16.25 21.84 16.53 10.04 16.03

6/8/96 13.46 14.23 13.82 9.52 6.03 11.41

6/10/96 13.41 14.18 13.79 9.49 6.00 11.37
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6/11/96 13.39 14.16 20.77 14.48 8.98 14.36

6/5/96¤p­p 13.79 14.56 17.83 12.19 8.03 13.28

6/12/96 6/12/96 9.68 10.53 13.61 4.32 3.59 8.35

6/13/96 7.66 8.50 15.59 4.31 3.58 7.93

6/14/96 7.63 8.48 16.57 4.29 3.57 8.11

6/15/96 7.61 8.46 18.56 4.28 3.56 8.49

6/17/96 7.56 8.41 18.53 4.26 3.53 8.46

6/18/96 5.54 6.38 12.51 2.25 1.52 5.64

6/12/96¤p­p 7.61 8.46 15.90 3.95 3.23 7.83

6/19/96 6/19/96 4.97 5.75 12.29 1.65 2.12 16.41 7.20

6/21/96 6.93 7.70 11.26 1.63 1.09 16.38 7.50

6/22/96 4.91 5.68 7.24 0.39 0.08 12.36 5.11

6/24/96 4.86 5.64 7.21 0.42 0.05 12.33 5.09

6/25/96 8.84 9.61 8.19 1.57 0.04 12.31 6.76

6/19/96¤p­p 6.10 6.88 9.24 1.13 0.68 13.96 6.33

6/26/96 6/26/96 13.38 14.22 12.04 4.39 1.63 15.95 10.27

6/27/96 14.35 15.20 10.02 4.38 1.62 13.93 9.92

6/28/96 13.33 14.17 7.01 3.37 0.60 10.91 8.23

6/29/96 10.30 11.15 4.99 1.36 0.59 7.90 6.05

7/2/96 10.23 11.07 11.95 1.32 0.56 14.85 8.33

6/26/96¤p­p 12.32 13.16 9.20 2.96 1.00 12.71 8.56

7/3/96 7/3/96 10.68 11.52 12.61 3.36 1.63 14.57 9.06

7/4/96 12.65 13.49 11.60 2.35 1.62 13.56 9.21

7/5/96 13.63 14.47 14.58 4.34 3.61 16.54 11.20

7/6/96 16.61 17.45 14.57 7.32 4.59 16.52 12.84

7/8/96 16.56 17.40 14.53 7.30 4.57 16.49 12.81

7/9/96 16.53 17.37 15.52 7.29 4.56 17.48 13.13

7/3/96¤p­p 14.44 15.28 13.90 5.33 3.43 15.86 11.37

7/10/96 7/10/96 11.71 12.65 12.35 4.90 3.21 15.49 10.05

7/11/96 13.68 14.62 10.33 4.88 0.20 11.48 9.20

7/12/96 13.66 14.59 13.31 3.87 2.19 12.46 10.01

7/13/96 13.63 14.57 13.30 3.86 2.17 13.44 10.16

7/15/96 13.58 14.51 13.26 3.83 2.15 13.41 10.12

7/16/96 13.55 14.49 12.25 2.82 2.13 13.39 9.77

7/10/96¤p­p 13.30 14.24 12.47 4.03 2.01 13.28 9.89

7/17/96 7/17/96 12.48 13.49 12.13 3.33 3.69 14.42 9.92

7/18/96 12.45 13.46 14.11 4.32 4.67 14.40 10.57

7/19/96 12.42 13.43 15.09 5.31 4.66 15.39 11.05
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7/20/96 12.40 13.40 17.07 5.30 4.65 15.37 11.37

7/22/96 12.34 13.34 17.04 5.27 4.62 15.33 11.32

7/23/96 12.31 13.32 17.02 5.26 4.61 15.32 11.31

7/17/96¤p­p 12.40 13.41 15.41 4.80 4.48 15.04 10.92

7/24/96 7/24/96 7.48 8.57 14.01 2.30 2.63 12.37 7.89

7/25/96 7.45 8.53 13.99 2.29 2.62 12.35 7.87

7/26/96 10.42 11.50 14.97 3.27 2.61 12.33 9.18

7/27/96 10.39 11.47 15.96 3.26 2.59 13.32 9.50

7/29/96 12.32 13.41 19.92 3.23 3.57 13.28 10.96

7/30/96 12.29 13.38 18.90 5.22 3.56 18.26 11.94

7/24/96¤p­p 10.06 11.14 16.29 3.26 2.93 13.65 9.56

7/31/96 7/31/96 14.91 15.99 13.59 0.46 1.05 14.18 10.03

8/1/96 14.87 15.96 13.57 0.45 1.07 14.16 10.01

8/2/96 14.84 15.93 13.55 0.43 1.08 14.14 10.00

8/3/96 12.81 13.90 11.53 0.42 1.10 12.12 8.65

8/5/96 12.75 13.84 10.49 0.39 1.13 11.08 8.28

8/6/96 12.72 13.81 11.47 2.62 3.14 12.06 9.30

7/31/96¤p­p 13.82 14.91 12.37 0.80 1.43 12.96 9.38

8/7/96 8/7/96 12.35 13.48 15.03 0.97 4.49 12.65 9.83

8/8/96 12.32 13.44 15.01 3.01 0.51 13.63 9.65

8/9/96 15.28 16.41 15.99 4.00 2.48 15.61 11.63

8/10/96 15.25 16.38 15.97 3.98 2.46 15.59 11.61

8/12/96 15.19 16.32 15.93 3.95 2.43 15.55 11.56

8/13/96 15.16 16.28 14.91 3.94 2.42 15.54 11.38

8/7/96¤p­p 14.26 15.39 15.47 3.31 2.47 14.76 10.94

8/14/96 8/14/96 13.40 14.47 11.86 0.96 0.53 12.45 8.95

8/15/96 12.37 13.44 12.84 0.95 0.55 12.43 8.76

8/16/96 12.34 13.41 13.82 2.93 0.56 11.41 9.08

8/17/96 12.31 13.38 13.80 3.92 0.58 11.39 9.23

8/19/96 12.25 13.32 13.76 3.89 0.61 11.35 9.20

8/20/96 12.22 13.29 12.74 3.87 0.62 11.33 9.01

8/14/96¤p­p 12.48 13.55 13.14 2.75 0.58 11.73 9.04

8/21/96 8/21/96 12.51 13.47 11.26 0.85 3.66 8.69 8.41

8/22/96 14.48 15.44 16.24 8.84 3.33 12.67 11.83

8/23/96 14.45 15.41 17.22 13.82 9.31 16.65 14.48

8/24/96 14.42 15.38 18.20 17.81 14.30 14.64 15.79

8/26/96 20.37 21.33 24.17 24.78 19.27 19.60 21.59

8/27/96 20.34 21.30 22.15 23.77 18.26 15.58 20.23
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8/21/96¤p­p 16.10 17.06 18.21 14.98 11.36 14.64 15.39

8/28/96 8/28/96 14.34 15.05 8.58 6.28 1.58 1.39 7.87

8/29/96 14.32 15.03 7.57 6.27 0.57 1.37 7.52

8/30/96 14.30 15.01 9.55 8.26 1.55 1.36 8.34

8/31/96 14.27 14.99 11.54 16.24 8.54 5.34 11.82

9/2/96 9.23 9.95 12.51 16.22 7.52 3.31 9.79

9/3/96 14.21 14.93 11.49 17.20 8.50 5.30 11.94

8/28/96¤p­p 13.45 14.16 10.21 11.75 4.71 3.01 9.55

9/4/96 9/4/96 10.40 11.05 8.20 12.23 7.60 2.98 8.74

9/5/96 10.38 11.03 11.19 14.22 7.59 2.97 9.56

9/6/96 10.36 11.01 12.17 16.21 7.58 2.95 10.05

9/7/96 10.34 10.99 13.16 17.19 7.56 2.94 10.36

9/9/96 10.31 10.96 11.13 14.17 7.54 2.91 9.50

9/10/96 10.29 10.94 11.11 11.15 4.52 2.11 8.35

9/4/96¤p­p 10.35 11.00 11.16 14.20 7.07 2.81 9.43

9/11/96 9/11/96 8.13 8.81 10.34 11.46 4.93 3.70 7.90

9/12/96 8.11 8.79 8.32 10.44 4.91 3.72 7.38

9/13/96 8.09 8.77 10.31 12.43 4.90 3.73 8.04

9/14/96 8.07 8.75 9.29 13.42 5.88 3.75 8.19

9/16/96 8.03 8.71 11.76 15.39 5.86 3.78 8.92

9/17/96 8.01 8.69 13.24 17.37 5.84 3.80 9.49

9/11/96¤p­p 8.07 8.75 10.54 13.42 5.39 3.75 8.32

9/18/96 9/18/96 6.68 7.39 10.01 15.08 4.64 4.88 8.11

9/19/96 6.66 7.37 12.00 17.06 4.62 4.90 8.77

9/20/96 6.64 7.35 12.98 19.05 6.61 2.91 9.26

9/21/96 6.62 7.33 12.96 19.03 6.59 2.93 9.24

9/23/96 6.58 7.29 10.93 19.00 6.56 2.96 8.89

9/24/96 6.56 7.27 7.91 14.99 3.55 5.98 7.71

9/18/96¤p­p 6.62 7.33 11.13 17.37 5.43 4.09 8.66

9/25/96 9/25/96 5.73 6.46 7.95 14.71 4.33 5.83 27.57 10.37

9/26/96 5.71 6.44 9.94 15.69 4.31 5.85 22.93 10.12

9/30/96 5.63 6.36 9.87 15.63 4.25 5.92 22.87 10.08

10/1/96 5.60 6.33 8.85 13.61 4.23 5.94 20.85 9.34

9/25/96¤p­p 5.67 6.40 9.15 14.91 4.28 5.89 23.56 9.98

10/2/96 10/2/96 5.00 5.74 8.46 13.40 4.03 6.29 20.68 9.09

10/3/96 4.98 5.72 8.44 13.38 4.02 6.31 21.66 9.22

10/4/96 4.96 5.70 9.43 13.37 4.00 6.33 21.64 9.35

10/5/96 4.94 5.68 10.41 14.35 3.98 6.35 21.63 9.62
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10/7/96 4.90 5.63 11.37 15.32 3.95 6.38 21.60 9.88

10/8/96 4.88 5.61 12.36 14.30 5.94 4.40 22.58 10.01

10/2/96¤p­p 4.94 5.68 10.08 14.02 4.32 6.01 21.63 9.53

10/9/96 10/9/96 0.18 0.94 8.51 13.80 2.45 8.17 19.13 7.60

10/11/96 0.13 0.90 8.48 12.77 1.42 8.21 19.10 7.29

10/12/96 0.11 0.87 8.46 12.75 1.41 8.23 19.08 7.27

10/14/96 0.07 0.83 7.42 12.72 1.37 8.26 19.05 7.10

10/15/96 0.05 0.81 7.41 12.70 1.36 8.28 19.03 7.09

10/9/96¤p­p 0.11 0.87 8.06 12.95 1.60 8.23 19.08 7.27

10/16/96 10/16/96 0.89 1.64 7.88 12.11 1.76 7.83 19.44 7.36

10/17/96 9.13 8.38 23.14 27.91 28.25 29.85 25.58 21.75

10/18/96 2.85 3.60 8.85 12.08 1.73 7.86 20.41 8.20

10/19/96 4.98 3.57 8.83 12.06 1.71 7.88 20.39 8.49

10/21/96 12.93 3.53 7.79 12.03 1.68 7.92 17.36 9.03

10/22/96 12.95 3.51 6.77 11.01 1.67 7.94 15.34 8.46

10/16/96¤p­p 7.29 4.04 10.54 14.53 6.13 11.55 19.75 10.55

10/23/96 10/23/96 9.16 7.54 5.25 9.81 1.49 8.40 14.22 20.62 9.56

10/24/96 11.18 5.52 1.76 5.80 0.52 10.42 8.20 8.74 6.52

10/28/96 11.27 5.44 2.84 5.73 0.59 10.49 8.13 8.68 6.65

10/29/96 15.29 1.41 11.86 3.71 4.60 16.51 2.12 2.66 7.27

10/23/96¤p­p 11.73 4.98 5.43 6.26 1.80 11.46 8.17 10.18 7.50

10/30/96 10/30/96 5.05 11.61 3.17 9.55 6.21 5.51 10.90 11.44 7.93

11/1/96 5.09 11.57 6.14 11.52 8.18 3.55 12.87 13.41 9.04

11/2/96 3.11 13.55 9.12 12.50 10.16 1.56 17.85 18.39 10.78

11/4/96 3.16 13.50 9.08 12.47 10.13 1.60 17.82 18.36 10.77

11/5/96 4.18 12.48 12.07 15.45 12.11 6.38 19.80 20.34 12.85

10/30/96¤p­p 4.12 12.54 7.92 12.30 9.36 3.72 15.85 16.39 10.27

11/6/96 11/6/96 10.50 5.98 5.23 7.36 5.00 0.50 12.65 13.18 7.55

11/7/96 10.52 5.96 3.21 5.35 4.99 0.51 9.64 9.17 6.17

11/8/96 10.54 5.94 4.20 5.33 4.97 0.53 10.62 11.15 6.66

11/9/96 10.57 5.92 3.18 4.32 4.95 0.55 8.61 9.14 5.91

11/11/96 10.61 5.87 3.14 4.28 4.92 0.58 8.57 9.10 5.88

11/6/96¤p­p 10.55 5.93 3.79 5.33 4.97 0.53 10.02 10.35 6.43

11/13/96 11/13/96 8.90 7.86 4.52 6.83 5.47 1.82 10.14 10.68 7.03

11/14/96 9.92 6.84 4.50 4.81 5.46 1.81 9.13 9.66 6.52

11/15/96 9.94 6.82 3.48 4.79 4.44 1.79 7.11 8.64 5.88

11/16/96 9.96 6.80 2.47 2.78 2.43 0.23 5.09 5.63 4.42

11/17/96 9.99 6.78 2.45 2.76 4.41 0.25 7.08 7.61 5.17
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11/18/96 10.01 6.75 2.43 2.74 2.39 0.27 5.06 5.59 4.41

11/19/96 10.03 6.73 3.41 4.73 4.38 0.28 7.04 7.58 5.52

11/13/96¤p­p 9.82 6.94 3.32 4.21 4.14 0.92 7.24 7.91 5.56

11/20/96 11/20/96 10.44 6.96 4.55 5.32 6.00 0.94 8.72 9.27 0.97 5.91

11/21/96 10.46 6.94 3.53 5.31 5.99 0.93 8.71 9.25 0.05 5.69

11/22/96 10.48 6.91 3.52 5.29 5.97 0.91 6.69 7.23 0.07 5.23

11/23/96 10.51 1.31 1.50 5.27 5.95 0.89 6.67 7.22 0.09 4.38

11/25/96 10.55 9.76 1.46 5.24 5.92 0.85 6.64 7.18 0.12 5.30

11/26/96 12.57 11.78 0.56 3.23 1.91 5.17 4.62 5.17 2.14 5.24

11/20/96¤p­p 10.84 7.28 2.52 4.94 5.29 1.62 7.01 7.55 0.57 5.29

11/27/96 11/27/96 14.69 13.77 5.33 3.41 1.95 0.71 4.44 4.94 1.73 5.66

11/28/96 14.72 13.79 3.31 2.39 1.93 0.69 4.43 4.93 1.71 5.32

11/29/96 14.74 13.82 3.29 2.38 2.92 0.67 5.41 5.91 2.69 5.76

11/30/96 14.77 13.85 2.27 2.36 2.90 0.65 5.40 5.90 2.67 5.64

12/2/96 14.82 13.90 2.24 2.33 2.87 0.62 5.36 5.87 2.63 5.63

12/3/96 16.85 15.92 0.22 2.32 2.14 4.40 0.35 0.85 1.39 4.94

11/27/96¤p­p 15.10 14.18 2.78 2.53 2.45 1.29 4.23 4.73 2.14 5.49

12/4/96 12/4/96 11.04 10.10 5.61 6.06 2.43 1.75 4.65 5.10 2.56 5.48

12/5/96 11.07 10.13 5.59 6.05 2.42 1.73 4.64 5.08 3.54 5.58

12/6/96 11.10 10.15 5.57 5.04 2.40 0.28 4.62 5.07 0.52 4.97

12/7/96 11.12 10.18 5.56 5.03 2.39 0.30 4.61 5.06 2.51 5.20

12/9/96 11.18 10.23 5.52 5.00 2.36 0.34 4.58 5.03 2.47 5.19

12/10/96 11.20 10.26 1.50 4.99 0.65 1.35 1.57 2.02 1.45 3.89

12/4/96¤p­p 11.12 10.18 4.89 5.36 2.11 0.96 4.11 4.56 2.18 5.05

12/11/96 12/11/96 17.23 16.03 3.81 7.57 2.88 3.11 5.02 5.45 6.07 7.46

12/12/96 18.26 17.07 2.79 4.56 1.13 0.09 1.01 1.44 3.05 5.49

12/13/96 18.30 17.10 2.77 4.55 1.14 0.08 0.99 1.43 3.03 5.49

12/14/96 18.33 17.14 2.75 2.53 3.15 0.94 1.02 0.59 2.01 5.38

12/16/96 18.40 17.20 2.72 2.51 3.18 0.98 1.04 0.61 1.98 5.40

12/17/96 20.43 19.24 0.70 0.50 5.19 5.00 3.06 2.62 2.04 6.53

12/11/96¤p­p 18.49 17.30 2.59 3.70 2.78 1.70 2.02 2.02 3.03 5.96

12/18/96 12/18/96 27.00 25.52 5.84 5.47 0.79 0.37 2.95 3.39 3.54 8.32

12/19/96 27.05 25.56 7.82 5.45 3.78 2.36 5.94 6.38 5.52 9.98

12/20/96 27.09 25.61 6.80 5.44 3.76 2.34 5.92 6.36 5.50 9.87

12/21/96 27.13 25.65 0.18 5.43 2.75 2.32 4.91 5.35 5.48 9.25 8.85

12/23/96 27.22 25.73 9.32 5.40 2.73 2.28 4.89 5.32 5.44 6.08 9.44

12/24/96 22.26 20.78 5.34 5.39 5.71 7.26 7.87 8.31 13.43 11.07 10.74

12/26/96 22.34 20.86 5.38 5.37 6.69 7.22 8.85 9.29 14.39 10.04 11.04
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12/27/96 22.39 20.90 6.41 4.35 5.68 5.20 7.83 8.27 10.37 9.03 10.04

12/28/96 22.43 20.94 7.43 3.34 2.66 2.18 4.82 5.26 9.35 6.02 8.44

12/30/96 22.51 21.03 7.47 1.31 0.64 2.15 2.80 3.23 9.31 3.99 7.44

12/31/96 22.55 21.07 8.49 0.30 0.38 2.13 1.78 2.22 8.29 2.98 7.02

12/18/96¤p­p 24.54 23.06 6.41 4.30 3.23 3.26 5.32 5.76 8.24 7.31 9.19

Á­̀p 10.32 10.48 9.95 8.68 5.10 7.54 10.56 7.26 3.95 7.31 8.89
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