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NN

oY MININ NTIPIN INIWI DMOINON DIPNYN MDA RYD TN NIUKRI TYS NN 1T N7y
92 DNYY NIV MITNIYD YNDN MNIN NN D1DINAN DIPNYN DY NI MM .NPDIAN MDNON
YNVLIY IOIND DNNIN NTIAYA .ODIYA MOINHN MINON DY IPNNA 2IWN RYNY 1091 1991 001
INND .DNIDD NNV DWNPNN DX DINVPITINM DIPNYN MIT) DY DMNVN DX 10NN
DOPNYN HH95 TUNNY ,TaD2 MWD O7PNRN PIYD NDINN - DNIYID DMNVPIN ON DINOVPTIN 1910
1PN MDD DY TPNIIWNN NYNNND IPNNNY 29D TN DMDIIN

5955 Sy 07PNN PV DY MITHYL MDA TYUNRND) SMYHNYN NDY DY DXTHDN NTIAYN INNNN
oW 5YT) - DMMYN DTN MY MY NI NDOWUN PNINKD NUYA DNRIWI OMDIN DPNYN
LDOPNVN HY MY POV YTTH DY INDNN MNP DINAY ,ININND MPNN DXINNNN
POAN MDOYAN DINN2 MIIVIM MIT MNNIIN YN ORI DPNYN MDA NDOWN
NNY DWW ,MPPIN MM OMYN DXTTHI YIDIUN TYNHNI NN NMNY NPLDYVLD MP T2
YT IR N2 DN PON DY

D»OIAN DOPNYI MDD NNT NYIAPA NN VINONX DY INPPA DIMIN NTIAYN INNNDN
YNAD DYV DMDINN NN MNID YT GO IPNN YITI MDD MDNN NIPNIN 7299 DN
.D»DININ DXPNVYN DD DY M

Abstract

This paper constitutes a first step in the study of the financial stability aspect of the
liquidity of financial markets in Israel. High liquidity of financial markets is an essential
requisite for the ability to withstand shocks, and it has therefore become an important
avenue of research into financial stability throughout the world. The paper offers a
systematic presentation of the various measures of market liquidity and the many
indicators generally used in the literature to quantify them, and follows up by applying
them to the markets in Isracl—first only to the one-year makam’' market, and then to all the
financial markets together, as required by the systemic approach to financial stability.

The findings of this study indicate a significant and continuous improvement in the
liquidity and resilience of the makam market and all Israel’s financial markets over the last
ten years. This improvement is reflected by various indices: by the increase in turnover
and in turnover rate, by the contraction of the bid-ask spread, and by the improvement in
the indices of the markets’ depth and flexibility. Various statistical tests support the
continued use of various indices to analyze liquidity, because failure to use some of them
results in information loss. The improved liquidity in Israel’s markets is the outcome of the
combination of many reforms introduced in the area of financial activity.

The findings of the study also indicate the existence of a systemic element in determining
the level of liquidity in Israel’s financial markets, so that from the financial stability aspect
further research is required in order to identify the factors that are likely to have an adverse
effect on the liquidity of the financial markets overall.

! Makam—short-term bills issued by the Bank of Israel for purposes of monetary management.
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’52) MPNNA YIIIY INDIN ©IIN DY IHIMYNWN MND TIOND DI DWPWNN 571 DI PIiva
NV ,0MOINAN DIPNYN DY 2IWN PARND N MDD 1PNMYRYN NN 1PNND DY Wawnd
M) RYN IR NPNY DXNNND NN T NTIAY NIVI .2ANT IPNHD XYNA NNINN OININKD OINUYD
N9910 NN TPHRNNN ,NNANND KW — NPOINAN MDD NN HRIYI DM DIPNYN
DN PIT) , MDD XYN2 MII0N NN NPOI T2 OV .NMDYY 0I1DDN NPDIVN NIIWNN DY
%0 PINKRD NYYI MDD MNNIND NN 121 ORIV OMNOY NN MDD D NOPITIND
DOMYNYNN DMNVPYPTIRD NN MNTD NDI DNVPTIRD NN NNDNI .NHN DINVPITIN
DOPNYN Y9 DY MYVIN WM DY TTHINN D DY 90N .D'PNVYN DY DM NLVNY NP2
PN TPNNN I2YAY INKD ,MNINND DIV P NNONNY XY (systemic liquidity) 019N
TTIAN NN MO ,IOININ MDD NN DY MINID NP TN TN N DY Ml
991NN ION TTIA M) DY M JTAIIR MDY DIVN ,0¥PNYN D93 DY MDPINN NN NIMYNYN
995 Yy MYVN MNNNN DX TIWND NDIN MDD DINLPITINN MYNNN ONIIWN NID
Y MY DMNVPITINT RPN 1NDNI 1OV DOVYNN DIPNAN . PNINKD VYL IRV DPIYD
NN T NN YOP PYNR NNPN 29 .NPINT NPNOVNNN NIND PIVY P71 IDNNN DPNYN TO
271N DNYT OMIPNNI ROY NXRD ,DXPNYN DD DY M NN PONI N7OVNN PIY DY MDN

P2 PN DN DPNYN M) XY MIFDN IR NPOY 2 9802 :JOPYTI XN NTHAYN Man
NN DPTHNY (MNONN) OXTHNT NN PITLI MM IWIN DX TN ; OMTNY PA7 DOPNYN M)
NN NN ,PIYII MDA DXYIPNRY MDY DMWY DINVPITIND NN NPOI ; IV MPHN NN
DXPNVI DNOVPITIRD DIWML TPNNND NTIAYN TYVNN .NONN DXTHNN PIAY D) DA WPN
TA9) ,0UTIN 12-5 07PNRN PIY DY DMYN DINVPITIRN NN DY) 3 9901 : IRV DMDIVN
4 4>¥032 .01 WPN DY) DNVPITIRN NMYNRVYN DY ,NINNKD NYYL 12 MDD MNNANTD DY
DMNNOANN DY TINDY T KNIV DMDININ DIPNWN DI DY MDD DNVPITIRD NN DY)
NPON PPON DIDI § YO NINKD WY

MY DY) DIV NN M0 NPO .2

029 MY M N
MPNRYN DTN T DY MOI5ON N30 NYNIN NN OIT DY NYAP) Y011 PIY DY MDD NN
DONIN 719D DY WASND 1N TR ,D2WNN0 PLIDNY PON PIY PR DINN .DXWNRYT 291 DPNYH DY
MY NI ,PIVN DY PPN TIPON IVOANDY 92WNN )1DY0 NN WD MDD DN NV NTNYY
D022 1NDY N D1 PV - MDY M N TNY Y0109 PIY DV MAIWN NNODN DY 1M
NN ROVAOY YN NPADN NIVIY MTIPO NNAIT DY DIV .(NMINND) DIt 1Y) NPON NIINA
D102 :(price discovery process) PIva 0N VNN YANND T ,PIVN NPNY DY oMyt
STWND 5200 O00Y MDD PNNNN MPNINM PNNRN MDY POINT DY MINN
SN MDWY PXA0N RY TN NN ONIN NN PIVI MDD MDY-IN) DIIWND - 1PM1APYD)
PIVA INDNN DX - YOIMYIN YNN DD NN DIDI) PNNA GPYD 1T - DY NPNY D12 XD 7w
TIPAND NHPNNY MIPIYN NNIND NNMT P, NINKRD NIVYL NIV NPPN NN HMINND N



MDD NN IPNNY XY 19970 NN 199 ,(1999,Barth et al.) ymymnyoy »03»9 P Sv ppnn
POIAN
: DIMP HSN NNND MDY PLIPND NNV DN
"Of all the maxims of orthodox finance none, surely, is more anti-social than
the fetish of liquidity, the doctrine that it is a positive virtue on the part of
investment institutions to concentrate their holdings on "liquid" securities. It
forgets that there is no such a thing as liquidity of investment for the

community as a whole".
D1PNN NN ,TN DY P VINY NDID NMILY DA DD NINYY NIPY NN ,OIMP MY
DIND,NTTIVN 1PN IN,NIVAND NI DIVHD NN PIYNN N2 MT) ¥ NIAD XN NINT NNIYD
TPNNND OWPYN NYIN DM MDD (PMIAPYL 017 DY) DINP MY : DWPWNN DY
WNN L, NNYT NN .DM0IN DIPNYN DY MDN-IRD IO NNIN - P9 I8P NMNIVY Mypwna
NN MYNN NN D%2NY YT I8P NMNVY TIY MM SV MpInn Y "N NX nY Tobin
TIY 7Y DY NN MIDPN IOYURY DIPNINND T NTHYL DXTINNN .MDWIN DX POPNIY NI
N DY NIVN MDPVN DY T . TIVN MM HYHOITPHND 110NN TiPXHNn NN NVIDN DINDNDN
N 7P YD PNHVIAN NN DN NYLID DXWPYNN NX NNV 12WNN M0 ©>NID 01> ENRON
M2 NPOY NMDY KOS MOPA NN NOND
TMNND PPN NYN DIVMY TIY M2 NN 1T NYN (1989) Ross wn 12101 03»PY T
V15 MNND DN NOIWYNI DIDWHN D27 5)7 20NV DIVN DR :IXI1-2970 > Dy DXWad
M NPINN DXWPWNN DY MDD 1N XD INYTO 121D NN DY NMNNN NN NONRD NN DYYA
LRNDND DYDY 1AV ¥IAIN T DX DX 201N DY M3 1N ROW YD TIIX NMNVD TV
S P2V DY I NN NWIA NONT (2004 ,0'Hara D8N ,ANWN P2) DN DNNIN NWNND ,TI0 NmTa
NoYa 12N .02 MNDY SPY 2 PRNND DXTYN DIOWPYNY 29N MM NN NN M)
GN DWPYN NMNI PNNN DY INDNN NYAYNY DIVH PNTHN MNS NPNN 27 YO vipna
NI (1991 NOSTIN TINPHY) NI DMDPHY MM PAINNY XTI INY MM MNIWN DOUNT
DY D27 OIPNY ,MNXTN-IN HY MNPNA,TI HY QDN .0MDD NNINN DN M1 DN ONY
NYITA ,MDN-IND NPN NI NN NNHPNI M) DOWVIPAA ITYN INDINND 19N PIVNIN NNRYD
.(2004 ,Borio) 7Dy YN NN NYIND
DYNY NNVY MM NPIND TN PANY DIWN ,NPDINN MDD MIDIN XY MDYN NX PAND 71D
YN P YOI POXRZ DY AIYAUNN M NPINNI PN PIVA IPHNNY IX OIS Yaund
PRV PIYN PMIY DT INDNN XNNPN D1 PIY AURND INY DT 7PNN PNNN DY VIp1ad
NN NINY PX091 PIVN M NPINN DY MUY CTIND NPOYN VX IO, NNAN MTIPIN NN
N2 1IDI) NPON NN DD DY NIV DIARVNIL 9NDN IWARY (X) : DPIPOYN PPN
T2) PV ONPNYN MYT NN NOINN Y199 POYY - MTIPAN NI INDNN ToNNA (2)-) (NN
.(price discovery process) .)2 DYDY PNN NN YN
S TPPON NRDNN PIVN MDMT DNV ,PIV DY INPINKA DYDY NVIDY INNN (2004) Borio

NDP00 DNYVYN NN O THIN ONPNVYN NY DY TuN1 :(the build up phase) H1anady o
7, M2 DY MM M ,D2aAPNa .DYPNYIA DXPNNI DXVIPI NMDYD DN PIvh



NN NYVN N PHYN .MDX M NMOHYN MINMND DXPNVA NIy MDY NPNTINI
DXNVPITIRD ,NT YII2 .INN YIS NINY YII2 XPNT X OND NN PN : DIPNYN
2WNN NN N2 091> DRI NININ ININN DIVNRYND DPX MDD
,L2UNY T .1200 1) 1R MY AOWO 1aynn Ny :(the eruption phase) myyonnnadby o
92WNN YNN INMIYDY ,2NNN XIN 1YW YIIN DY YIANND NUP 1987-Ov Nyinn Piv 1awna
,DINPS YNAD S9NNN NOIND NINY DIVMNN NYNIN YT DY 1994 YW nHNn piva
NNPN :DTRNND MM OPHRNRD NPNTINN STTH ,PVOIT NN DINYN DXPNHNN
NYAND AOYY L, 7TY NYDIN NOT IRSIND .PNVSN DIV PV, TPMIVIVN 5T IN0NND
STIVN M) DY DNPINN NNNND
IDAN ,I2VNN MININ MUY P>TY MY O3 :(the aftermath phase) MmN adv o
YYINNND NYPNN WINY DXPNYI MO :NI20 NNID NN DPNYI NPNTIND DN
D2O¥9 PAY MITOINA NYNAN .I2WNN 0 NNNIY DN NM2) NINYI MDD NMNIN
ANV YN TH2Y ,NT MDOYN MDY ION MITOM YIND NIIVY 12WND YOI TIUN DYPNYI
.M9X12 - PMAPYY ,DNIPNYN 190D INY TIN
92VN NYA YN DY ONNMINND MIT MPX IIVHN NNOPNI MDD OINVPITINRD NNMND
Y NN MPNINDN DY ,PIVN NN 220 TIND NN NYINID P NN NI 7P MNP
12195 NN PIYN NNND PINT NN INDHD NMITIPO VIV NIPIYN NON AN INY 0T PN
DXPNNI MMIN MTHM INDNI VIDY DY NNPNIY NN IRIND .INDND MYy DY moyn
DYYININI DNNNINNY YRIN 2ONNNY DNIDNNY DNPNY PR D, DNINUN PIVN DY MDIIN MIMINND
N2 PIVD M NN UKD TIWND I XD ,15% SWnd YW PNNa Yy mapya 100  0»NNPp
MTIPON 790 NYN DXNNVLA YD ,30% YV YRYT MIAPYI MPPHN NNT NN XY DOYTY NINRY NTN2
N1R NON 2299 NI NPNY 939N 993 MIPNHN NN T ATyl 4pnm RY D0 .M
7593319 MYIRY7) DY MNPNA PIVN IV IMIIN
MDY MM NPNN ,O0INY - TTA ) DY MDA YTPNNN NI TY OYMIY»ON DMINNNND AN
NYNN 1Y 91D PIVYN MDY MIXPYTIND ,POPY P TPNIVOYNI TTAN NN MDT) ,0¥PNYn
-)N) NN PIY DD DXAMYN DTN NPONI NIADI NTTIA NN DY DM 01D NYDPHN

,Chordia et al. Yvnb) 7292 772N NN DY DWIVNY DIWITPNI NPONIY (1) NN NN ,MXT
M) P2 MIPRIVIND DX PITIY OXTTIA DMIPIN 1NN MNINKN DIV PI,INN 72172 .(2000
nymnnY on»nn  Chordia et al. (2003) ,5wn> 75 .270I82 NOND PIY MDD NPIND PV

L0V 1 DYPNYN NV MDA NT,5WND) NPIRM NN PIVI MDD NN NMT MY
NY MM DY NIOINN PIAN MDA NPV NYAVNIT MINTNN-NY D1 DY MmyT mannd
DYV WO NIARD PV MDNY NYIND PV MDD P WP Ny (2005) Goyenko .opnwn
N2D NPIND PIY DY MDIN 21T IDNY ,NMND PIY DY MITRNN XN NIRD DIV DY MDD
D292 :IMDMID DN TIVA NMOY P2 2PN WP NN NIN T DY QON .N7IRND PIVI MTRNN

.MM D) NYYN NN PIVIA : MINN
595 Y PO MIPON YY NMNT (1998 DY MDA ,NNNTY) DIIIDN M) M1avn ToNNav N
19INDY NPDIAN MV NN DXNNINY DIPNN PR, TN ) HY I TN PIV DY KDY O0PNYN
,INT DD (NN NPIND ,NIND PPIV) DMIPIYN D1DIAN DIPNYN 9 M) NN PDVINN
SV DTIPON NN DIAPNI PITIY VN ,NMIND YOP PYNI DODINY DOPNY DY MDN NMD T
,0792 YNNI HDD2 MND VP PYN DY DIPNYIA : NPTTN MDVITVON DNPNA DIPNYN NVIOY



ONYY NYPYNNN D111 MYPA NRSD MIYAN DI DOMIPH DWPYNID NOPVIN 91 N7V DIV
HNIIWNN MPPHN NIIPY DNPN OMIPYN DIPNVYN DI DY IDOVINRD MDY NP TNI

.(systemic liquidity)

MYNY OINVPITINN A
02191 NYIIN TITNIY DPN MI0N 299 1991 , MY NTTHY 1N NOW 2570 HWH NN MDD
;PN M) NN DY PTHIN 207y (MNON IN)
21 NANONN NN L,PINY PIVD NI ANTY (M) NN NTIPavd :(depth) pmy o
DT NN VP PNNI YNRYIN PO ,NINN ANLP OX DY ,MIAT (NPIN) IMIP MNP
PN YOI D2 MTIPON 9902 MYYTH NP9 1P MTIPO YW 29 990N DY DYPY DXONMPNN
9T (N20N) MR NTIPS DHYNY 1D ,Pmy XD Piva YA TN DX PNN W9
POYNN PYN HY AN (T1NI) M) NN (YPaD) WNND TIVN WPWNn
TOPYTIRD .MM INVYNIN NPOYL NN (tight) Py Piva :(tightness) mpr1n o

ONMNN THNN 0PN DPNYA WP NNV (Bid-Ask spread) 9nonn nmn XN »Mpevn
PV PMIY TYN MMYPN NMDYN XID ,NNYNRIN NPOYN MDY P9

PN DY PN NPINY DN MTIPON NI 1AW 7w DY N :(resiliency) mwiny o
NN DTN MmN N ,o8ya fundamentals-n 7 Yy NPTIIN NI PHINHY
STIIND NNV PNND DN AXPN NIV INDNA DIVYIN GO0

MP2DM MYSIND MTIPON NIY MPNHN NN (immediacy) n»19m o

TNPYO NN DMDIS MTOIN P2 NIIANN MINN ,Dwnd 7o :trade-off v NON ©>1oNn a2
DXONNYNN NINO2 YND NNDY NPNNIN MVPN TN L(INDHNN NN NIVPN) PIVN MPPTNa
PIVA MPHN NDYO XXAND D1 NN KD OXTHNN TN NV 120 Ipmy DX POPNIY T ,PIva
o2

DXVUP DYyIvVNn IR ,PIY DY IMD) DY DOWAVNY DMY DPMIN DNNM) DNIMP ,TI0 Iayn
IN (DOWPYND YN NI OT DY) PHOPYI MDD DY WaAVN Pvn mMan ,NNNTY 70 .ATTHd
Sy DOWAYN DD OPMNI XD DN .(PIVD DY INDNN NMDY NP TIT) PIvNa
2127 N 0NN YWINRY) DWPYN NI MDOPYN NNT L,NPXY0N NOIWNIY NIXON NNT MDD
M) YW M1 [ (price taker - 11N TIVN ) NN NN DAPN WPWN DI 1991 1NN Yy wawny
STV PIVA DINDIN DINYT NIYO/NNIVN Y0NS DY D1HNN TIY

NN NN OMY DNOVPITIN DNMP ,DPNYN MO DY DN DXTHNN NOND
32) OPOYY ONMN 29D NPINVP YIAIRD NPWYND DO DIPNYN MDD 0INVPITINN
S NOPYTINRN
volume based measures - PIYN 9PN Yy DIODIANN DINVPITIR N

MNd NNXY PV DANNWNN MND NN TINKD T2 1Y TT0) IN0NA (MNN) 9990 e
IMYNYR MTIPO N MM - POPYIY ,PIVN POWY DINOVPTIN DAY ,MTIPON
M) INDN GO : DNAY PYRWNR-TN PN INDHN 9PN 9Y YN IR ,DWPWNRY 19 y1N

DY 19N DYTNNY MIATHIN 190N TPRTPRN M0 Mn»p NN oy 11 IMF(2004)-n S 9080 %95 30 19X TN 2
DY DNLP OYTIN



SV DTN NN MIZN NPNY JIVY NXT T TR, MDIN 21T 22PN MOUPI TN WHYD 510
DN TTRY NIN DX INY SMYNYN NUPPTIN AWNI INDNN 92N .INDNI NNIANYI NN
:OWNY NN PMY

NN .02 YV PV MMV INDNN 9PN P2 DN NIN (turnover ratio) MNNN m9Pnn e
Y2 WPN NPYTA T DY OMOT PONNKT NN ORINY MY DNYIN 190N NN XVIN
DN — INDNN GPPN NN XVIAD) TN VI 1M PIVA XYM DN MNID INONN 9PN
DOWPYNN 1Y ,(MTIPA VWD) TITI PIYVD YD NN NI INDN MPNN .DDT INX Y NN
D231 T DY NAVIV 7PNNNONN DIDIAPN N

NN DTN :transaction cost measures - APOYN MNYY HY DIODIANND DINVPTIN A
MNOPTYN NN (Bid-Ask Spread) 9nomnn A9 wnn piva INDNa MION NMDYN
SN D) TV ,PIV OV DN DYDY DIPNVA 1YL ,DX27 DOPNYIA TIND Y2IPN) 1IWN
:NVNN PV, 0P

S=P,-P, (1)

S=(L,—P) (P, +F)/2) @

S IUND

; VIP2N DINHN IV PNHDN - PA

YNONN 0NN NIV PIDN - P

GPYN INDHN NN .DRINNI ANPHN DX - (2) NNDN ; VIVOT NNPHN NN TIXMN (1) INDV
inventory-) X901 NPINN NMYY ,INDNN SV NPTIHN MIY : PIYN FWIY DXANY NMDY 19010
continuous) TWNNN PV DMIPNNN IPY DN I9NOXIVIdN TOONM (carrying costs

DYOYOWN NY DYPNYA PN SV P MINNN MIIND DY NNLP YR NMDY (market
SV MOYN NN NYYN ,PIVN DX D570 721 MINDON DOWPYNN DX YN M2 INDHN NNPN
MPNDI MIZN PNNN NPNTHNN VLYY DIVN ,PIYN MY YN NIVNID-N 7INNNON
TNUVPPTPN NN INONN NN ("fundamentals”) pwna 0»©102N0 OMHI55N MNIDA P XD
N, MTIPON T90 DY OMWN DXPNNA DN PNV NPOYN NMDY NX P IN»NN PVVLD
VINIID YIND PNNN VIV DV INNXIY NTNID N (PIVD PDIY) MTIPON DTN MINPITIN Pavn
VIDNY DINDY 1991 ,NPOYN NPRTI NYI9) MM NPOY NPYY H9X1 .(market impact) NpPOYN
PN DY MYINIIN PmIvN

ON WX OMNMUPTPNX :market-impact measures - PIYN NYIVNY DINVPITIN
PNNN NPY NN MNPOY NADY INDID NN DIPADHNY ,PIVN MDD DMNIT DINIVPITIN
,YNANNAN NPOY D DY DOINNY DIVWATI 1ON DMNVPITINI WHNWND YT 310 MIAPYa DINN
WY Y VINNN TN NPYN T DY avinn Kyle 711 ,5vnY 75 .omx ow»d nvp 199
TTD ,NPOYN DTND MIPININI NN NPYNIY NNINA 1D .NPOYN DTN DN NHNI MIPYN
NPANN 990N NNPPY YT DY NOPYTINRD PP NYY M) NNT DY .Y 7Y qpun 7im
TN NN > By (2002 TYdny L ILLIQ 499) 0PN YD PN NN P AN IN NP
NN NPYN P2 DMWY NIND - PV 199 INPN INDNN 9PN NPYN MY DY VOIMNN
2PN INDNN 9PN NN 2D NPYN NI DX PONN PINININIOPR NI NPOYN DTN

»)



NDH NMPNA PN MPYY TN P2 onon NN, Hui-Heubel 491,900 M0 N
2 )APOTO NNDNN 29D ,NTNNN MPNNIY

Ly, =[(Pow = Pu)/ Pan VIV (s - P)]

max

AWND

; DMNINKN INDNN 2D NYNNIA PIDOPNN PPN - P

max

; DINRN INDNN M3 NWNNA D1DPNIN PPN - P

min

; DXINKRD INDNN 22> YNNI YXINDNN INONT MNNND —

v

; DOPWA NAND MNON — S

LDMNINNKN INDNN D> NWNNIA YNIIND NIMON PPN - P

N0 ILLIQ 7715 nxnwna HH 77m2 pandn .nmaxy Mmoo owomo X ) HH 715
SN GPPN2 TUNRD AN INNNT NPNND NNYP DN NN DY NPDY NN DY NYIVNNY
NI YN DY YD ,NPIND MY PIYI NMINDN D1T) PON OX YNIN 51T NN IOY
PNIAND MIVANRD INI NN PRIVD Y0N> DY MOINNONN D3 DY IPN NNPPAN .WTN YN
TYND DD NMVP IPRY WTN YTNND YN YRYID MM ATYNN YIND NOPITHINI YR P2
791 ,05M12) INDN 9PN KDY D) D3NN PIN MDY NND 51D WUTN YN DIDI : MW
,IVI0) ND PIVN MDA NY NNINAY 29 DY OGN NINT ; PIVD PRIYD DMNOVPITINI YRV D9IND
PIVYN Y NPRTINND P2 DR DMP DINN : G0N DI9 N .PIYa MDITI NN NNDY NN
TN, TPMYHYN T2 PNND DX MYN TIND D2ITI NPOY : MIAPI INY WP KD TN I MDD
(1996 ,Baker) 9°n1n2a »»wn qpd nd 18 NaIa NPoYn YT TN KD NPVITIVD NINPDYA
DN DM XYY OMOYTIN DOYNINNI WHNYND NN 129

nMN2 : equilibrium price-based measures - MHNNH NNNN DY DIVVIAIND DINVPITIN
DYNUPTIN DY 1T DINVP ,DOPNVA THIND NNNNDY PIYN MDD YNION ININ N MDY
DPDN NN DY PIONY YT PIVN MW NN DTN

NANY DO XY PIvA - NYNNNY T TPINLPL ONIWHYN NOPITIRD NIVYN) APHTIN e
SN L,TID 92YN IRDND NN NXRT DYPADN DIDIAN MNINY XD INY ANTHY NPNTHND
- 199 ,9N0nn NYdY Y Bid-Ask-n nMn DY 51100 93990 N2 NPNTHIN MNTN

D2 NOPY NYND

TPV NPRYPI NPRTIND DX MWN (market efficiency coefficient) MEC-n o

MEC =Var(R,) (T -Var(r,))

:IYUND

; (D27 5) >N N»wn N Sv nmvn - Var(R,)

;01N VN N0 SV NN - Var(r,)

NONN Wava odn 9on —T

wNn ANy fundamentals-n Oy NHNXINY DXNNA SNAVYN NPVYN DY NPNTINNY NN DNINN

NPNTHNS ©Ma (overshooting) MNP NPANTHN 9Ty DY PIW 299 .OPY DYPH MTNNN



TIND 19 NYNTIN ,THNN .fundamentals-n 1 DY) DINRY NN MNPV PIPOINND DOV
INNNANND NNDIN XD NANN DN NN NN PIVN TN VP DY NNIND NP1 98PN NMILVA
D231 MNMVYN PON IMN - D) DY #NASN MNON” G N By 12N oXINY MEC-1 .m>w »)) nwn
PV (LN NINON I NPINNNY DI Y MIND WAWN YIYT) .PNY DY YT NI PV RNV
NNVN DY NPNTHINN DX MOYN INDND NMDY ;1 NPND MNNIXR DY DN INDN NMDY KDY DHWIN
TIY 220 NYINAD TPUIVINRD N IR MTDNM (1988) Schwartz and Hasbrouk ) 98pn

NMIND PV OWY ,0.84 N prIoxn T Sv MEC-n yxmn 2005 mwa nwnnnd 0.9
.0.82 - 27NN DMWY 10-D NYNOWNINN

MY P2 NNVND 1N .ANY M D199 IR A7 P20 OY HN7IN MNIYN P2 MNPNPN e

AR DY MDA T PIRD IMIN DY TN 9N IMNX OT DY 00V D¥IPINN IPINNIVY

NOOTIN-TINNY INT) PIYE NYND) 92D PNINY I P79 DY IDNN DY K9 7172 ,NNNINND

,229 YT PIVA RXNIY PN INY PND YYD 7772 NI on-the-run XY "WTN” ) : (1991

A0 IMINA PIva DOPNNY MPDN PHN NI P01 N NP TON off-the-run XIPN
TINNY D7PHN NNIYN OY 1PN ININRD MY 7INY7N IRIVA IX IMIYND 1N DRIW3I
MNN Y9X2 07PNRNN INY NI INDINN PINYY AIRY T INNN :DNYT MY
NNLY PINY NN PIYA PN NN KD 1D 1T 29 DY D98I NITO DAPY 110 XD ;NN

.MYN MNS Sv

0YNOVPITINI VINOVUN )
; D290 DNOVPITINNN TR DI HY 1DV NN TIVND NYP TR MDD 55101 TN TTH NN PN
DNUPTIRD YVIDNT MMND DINY OIMaNND NvvY (2001) Fleming nnn 1o 29 Yy 9N
: DOMYNYNN

\DOY9T NITHND ONNNA NN ,PTY NPOYN MDY AN MPY THNY MDD MO TAIN N

.21 NPOYN NMLY D71 Piva MadY
MDD NN DN NN NAPYND NIMT NN IMNNY I MDD NMOPTOPR - .2
DN T PAY MOPITIRN ,PIVI MDIT) NPINA YN NDIN DX, MINK D201

NN AT DWPYND W AN DTN DD NPND TIX 0 MDD NOPTIN )
NN TPY TTIN XINY 0IWN 57210 NMOPYTIR NN INDNN ANPNRY NNT NYRIN H9ON 29D
DYDY ,PIVA PRI ITYND MMNMYPN NPDYN DX MY 71 Kyle 711 ; npoy yxa Sy »dnnn
Sy DY NYN DNOPPTPNX NYY DINTI DT PIPYY 19 DY .avnd 919> XD INDNN NNPHY
) (2004 IMF ownd) D7 DMpnNna XD OIWN PONNY DNNNA .DMINN DMV TIN
M2 NPANTIN DY MNHPN NNHVINIO MITITN DY IMPT INNNY PIVN MDD DINOVPITINND
DNOUPTIN DY NTY NN I INDNT NN DIPNYN DY NWIN- SWIOUN PPARNY TUN
DY) PRIV YTTN DY QDN DI VXTI D2 OPYY THY RSN MTIPON 19DV 2N PIwn pnwd
NPOYN MOY NN DXNIM KY TN ,INDND NIPYYY T T1a-710 0Nnn onv X (Kyle Sv 7100
N2
Kyle 711 »anny ,anonn mypdn XN Fleming S¥ mmpyn 292 52100 MOPY»TIRN - 012702
oY DMYN DYTHNN DI NN OYNIYN-TN 1PINA TITHY D19 XD T2 NUPITIRY INND ,NINT DY



SV MINMIN VAP DOPNYN M3 2230 NNPONN L (MITHRYM NPT, PN ,MP>TIN) MDD
2222APN2 ONVPITIN NND
01912 DYNOPITIN 11 MY

oT0ONN
TP mMWIIN PN MP>TIN
D NVPTIND
NOPTINR NOPTIR NOPTINR
TN MY
oy o oy 9INRN MV
NOPITIN MNOPITIN NOPITHIN Bid-) 9anonn nnn
PPY PPy PY (ASk Spread
NOPTINR .
PY NOPTIN ‘1"173’ Martin-ILLIQ - Kyle
MOPTIN S
v NOPTIN
PPy 0 i HH
NOPITIN ,
¥ MOPTIN
PPy VY N MEC

INDHRN NNTPN ,2PY0 INNID ORNND .Y DX TNNN DINLVPPTIRND P2 OIWPN NN 0OUN 1 MY
MY XV Kyle 710, NNT N0IYY .0pNYn MPTID PY> MU TN NN (Bid-Ask Spread)
T2°95) ,NPOYN MAPYA NN PNNN PIY XD PIVA : IV PRI 9TYNA NNPHRY NPOYN MY NN
710 ,HH 770 0N 9ivn pniyd 0901 0> PY DINOUPITIN .NPON M) NN DOV D10y INDN
D) PPY IPINI NXVIAN J92) ,INDNN NPDDIVIN NN NN NN MPHN : ILLIQ 77171 Martin
N N MwnY MEC-n 710 > Sy MY RT70) PIvn MY apny NXY pvn 51 DX
PNNN DY PN NPXNY DNOAND MTIPO DY NOVIY N)IT : TIIX NNVD MNYN DY IPN NMNLD
P2 PN NNV DNPYN P2 NPRNN-N DY fundamentals-n >7> DY NPTXIN NNINND PNINNY
TT2)) MNND MV ,TID NMTA SMINT R GOIV XD INDN DY INMINY TIIND NNVY OMIPYN
YT LIV INDN MNDN MDY ,NIY MDOYAD TPNPITIN TN (MINHNN MPIN DX 99150  HH
1) DY) DR 5D TITA NONY NPOY NPOY D5 DY DIXVNND DN TN ¥ NPT TITHD

OIN NPTHNN PDOIVINY Y INDNN N2 MYIIIN ,TIN INDNND NN 1Y PIVIY NIND
T THND DY NOVPITIR ROY NNT NIIIND NP TN - N2

07PNN PIYV — HRIYIA DINVPITINN DIV .3
DO ,0TIPN P92 NHNY DXNVPITIRD NX (NP2 TIINRD) MY O7PNRN PIY DY DU NY PI192
DMIMN PNINKRD NYYA D7PNRN PIY ML MMNNONNN DY DNOVPITIRND MIYHWNI DY TINHD
DMININ NP ;DM DN HY DMWY DWXIND DN 4-) 3 DIPI91 DXDDIANND NNIN DNIOYY
MINN MPYN DIPN NN TIY MM NDNIN XN (DINRINN ,DXINNNN ,MNIWNN ,D0>NNN)
MP>1a AN OY TN JPT790-NNIWN2 YA Nwpnwn (dirty price) N7ND DY 5NN PNNa
N VYN MXXIN NN DOVYTIN 12-5 O7PNN DY DPNSNN DXPNNN DY MODIAND MNVT
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VN PNIY NI N
P;MY PIVY NNINA )P TIS-NNIVIN DY INDNN NYIVN Sy DXODINND PV PRIYD DIXNOPITIRN
(PIVN PNV DT TNDN NVPITIN MDY 1Y) 1 PRI .TITI PIYVI TN NN SNV 191 Py
GpPYNN R¥NN - 2005 MO Ty 2004 v NONNN N1 N2 ’ym (HH) HUI-HEUBEL 1110
NN YT MNYN NYIIN MNPN P2 INNYN ML) PV PRy H¥ 17100 M0 NMiNI
DT N9 2005-2003-) 2000-1999 ,1997 DNWN DY 5510 VAN OVPHRN PV PPV NOYN
.DYMNNRN DNVPITINRA PNNITH

(6/1995-12/2005 ,0'wmin 6 ‘7w va yxinn) HHTmM 1 'R

1.2

1.0 |

0.8

0.6

0.4

0.2 4

0.0
1/95 1/96 1/97 1/98 1/99 1/00 1/01 1/02 1/03 1/04 1/05 1/06

IV POIYa NV DY DN 0) DXANHN PV T ILLIQ 775 90X 2pyn axm 2 9PN 2 Mva
PWTIT-NRIVNN NN MWD 7PN DOPY TINDM DY MNP INDN (2 MD) 1995 Mva ,nmaTy : 07pnn
TN 7292 0.06% Y¥INNA XIN NI NINND MIAPYA MPWN 12 2005-2004-2 12PN ,1.58%-2 yNInN2
JLLIQ 7101 90y 0M2wnn X voann oI 710 : ILLIQ 7115 puan 711 12 0Mwn NN 2
YNNWI NTIAYN TWNN1A 190 .07Pnn MDA 5950 N9wn Nta HH 7709m1 1000 58 ming Han
SV NMT »T 10N 0TYN (2 YN) ILLIQ 79m (1 9»N) HH 7710 pnxnwn vana ILLIQ 71702

.DMYN 79 DY INNITH NV

MY yxinn ,0'wUTin 12-7 n"pmn piv - ILLIQ 7 :2 ni?
2005 | 2004 | 2003 | 2002 | 2001 | 2000 | 1999 | 1998 | 1997 | 1996 | 1995
0.06 | 006 | 0.14 | 0.30 | 0.33 | 0.54 | 0.36 | 0.87 | 0.82 | 144 | 1.58

"o Tmi ILLIQ Tm ;jmiy "Tm 2 uX
(o'wTin 6 7w ya yximn ,1996-2005)

- 0.10

- 0.05

T T T T T T T T - O-OO
179 1/97 1/98 1/99 1/00 1/01 102 1/03 1/04 1/05

— LLIQTmM = (1n* ¥) '0n Tm

11



PIVA MY 1 A

SYTHIN ANINND 3 PRI IV MDY INDND MYINIT NV I INDNN NPDDIVINI NV
.M HONVINND NDY GPWN NINY )IWOY 110 XY TN ,07PN2 INDNN 9PN DY INVINND LYNON
Y05 D’PNA WIDYO MIYD DXV P2 NVONN DX THRNN JPIND DT INDNN PPN N NIPN2
D2PN N NN DY .0 DY AN MDITY NMND PPN IVMNNN NVITNRN NMMD PN
MNN MNNIND NTTNY 172D NT NOPITINI WHNYND 1N RO, )NIMNND NPNTI MINNDNON
PP POPY LIV OV DT ATTND ANV NINN NOUPITIRD MIN NI NINNN ,NNT DY PIva

LDOWPYNY NN MIYN 5952 AN, MDD MOPITIND

o'wnn 12-7 n"pn - "nona imn 3 N
n"w arnm (6/1995-12/2005 ,0'wTin 6 7w va yxInn)
120

100 -

1795  1/9%6 197 1/98 1/99 1/00 1/01 1702  1/03 1/04  1/05

DNV PIVA INDNN HYIYDIVION TUNHNND NV DY NDYN (4 TPNX) MNMNNN MPNNL NMOYN
,NOVIV MTIPO NI DY PIva .0Y Y51 PIva DINDIN MIMIN DY DOPON DI DY ,MNINND
IINN NMPNN : INDIN DN NN PNV AN INHND DIYTP PIYNN YN INY ODAPN DIPNYN
NVYN DPNTHIND DYTI0 - P59 OPYnn NNPY PNND IWUPa MIXTI-NRD O1ND NOWY 101
¥ NINNN MPNN2 NDY ,XND DY NNPNI : NYNIIN MNPND DOPNYIA XN MMPN P2 N1INIANN
1Y NNWYI) 2002 NIV DY INYRIN TONNNA ,HWNY ,T0: MDA NN NDYW DY TOYN 1IN IISY

TT0 ON MNNN YT DINN .V PIVN PMIYY DX1190 DX (1 91X) HH 7100 I8 ,900nn madnna
LDINN DYNOLPYTIND DXAPNA NN DNV DIWN TN ,PIYN DTND 2IWN

% (1/1996-12/2005 'wmn jim) 'wnn 12-7 n"jm - imna nnnn 41X

1/95 1796 1/97 1/98 1/99 1/00 1/01 1/02 1/03 1/04 1/05
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2005-1998 :MEC-n 191 :3 NY

2005 | 2004 | 2003 | 2002 | 2001 | 2000 | 1999 | 1998

1.1 0.95 1.05 1.22 1.08 1.08 1.33 1.24

SY YNYIN NN NOXINY) 2005 TY 1998-n T (3 MY XI) (MEC) pwn m>wd 1100 07pnn piva
9y MEC Tayv NT290 DY NODANN 1T MPDN NPV MY NRVAND MNNOND (2002 MY
DN 19103 TPNY NPNTHN NDOY KD PIY MOINNND IRIND HAPNN 1-D PMYHYN NTNI
YT NNINS NNXIYA DM DN PNHN NIIWNL IYPNN PIVNY NNMIYAYHD 1ONIAVD NPNTIND
1-5 299 TIY OXXIT NMN DITHI MNINKN DNVN VIOV .NWTN MNNIaOR Y (undershooting)
MNNINND MNIWNN D, M IXND MDD XD 07PHRN PIVA .NAIVY NAVYMN NNI,07PNRN PIiva
DXNNNN NIOND NN OVPRN PIY 12D DY NPN PIYN MDY D PI0INN PIaN N2 DY

PN MWD T YT DY NPYTAY IN»2

PV MPII DPT L)

1N N2 1921 7252 2005 MIYD DXONMNN DRIV DPNRN PIVD NMYIAY INDNND NNIN ONM
2 IMINN M9PNI MO MNNONN NN PITIY

2005 Mmwa osHnNa (Bid-Ask Spread) 9nonn N1 :4 Ny

BIDASK | pwTnn 91w 30" | ownn 127w 90" | 'w57w 1 "MNnw" | 'wv10 1y 5 "nw"
yxinn 0.035 0.034 0.070 0.111
[I'xn 0.034 0.033 0.068 0.109
|70 N"0o 0.007 0.009 0.017 0.029

5y DOWIANHD DONMM ,/INYIN PIYY D’PHRN PIY P2 INDHN NNPN DY IRNYD TN 4 N2
NP VYN DT, AN DN NN XIN DOWTIN 12-5 O7PNRNY MIXID I .07PNRN DY NOYTY MDD
DY I OV NPNTIN OY Y9I T2 NHNXINKD IND NN DY MDD .OWTIN 6-D DPHRIN
2ouno anwrn MAIPKN Loff the run 971 9N 9PN 555 7972 on the run ) : PV RN 72D
YWD S TTINRND DOIN - HPON SNTHN 1NN 1PN NDNNA 199 — IR NMNVD MPANN XD TN
) S TIIRD PNV AN DN INPN PINYIN L4 MDY DN V9D TPONY MM )N MYTN
SV NIANNN NPNTRNNND YD YOWIN 7INYIN PIYA INDNND NN INTIN NNPNIY POonY
.on the run 9») 7NN RPN NAIVY YOVINWN TN TIIND "INV

5y NH2DNY MIANINND P2 PHAND DNDN XD INDNN NNPN O ,PIVN PNIYD DNIVPITIND NNYTa
MM HY N2 NNPHRY MIANIND P2 (DXPNYA XN 5533 ,5UND) NPNTINND DY N NN T
IV DY 9INDNN NN 2005 Y YTINA - YNHNND .(DNPNYN 990102 N7 Y9Xa ,Dwnd) nnann
Sy PY0NY 1N RY INDNN NN DV DTN ;IDVTN YW DY DIMINNS M)DYY H¥apna 5 1) 07pnn
STAYTA 0 INND R PV Py DOPNYA 99010V 10N TN, PIYNN YV N1V HY wav
NNN DX T NNYD NN DY 1991, M 9TYND XY TN Y10 DIDIAY NPNTHNN NN ON»D
NONN

6-1 NP2 M WIPPAN PN TIN YHNN PHN P2 N H¥ YN awinn sy (Bid-Ask) anonn nyn
LTIV MY NDIIAN NID DINTN NPN .NYY DY HNTVINRI NN NN
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NIV YNIMNN - NPT PYID TPIND OY D7P9/79NY”7 NIV 999 :5 MY

2005

2004 2003 2002 2001 2000 1999 1998 1997 1996

0.09

0.06 0.05 0.14 0.07 0.20 0.47 0.42 0.54 0.58

PYA 5552 MPVIN PNN NDAND NON ,DN0N THNY ONMNN KD D’PHR/I/INY7 MINIWNN YD
MYPAY 2666 "INYIT DY MNXIVN P2 W0 2005 MV .0 THNN 93 DY D19V Pyn ,00pwnn
D/7PNRN NXIVA :2IP) 22PN PN ,NMT MYP TNNY 416 O7PHRN NIRIWAN P2 2006 DINNDI DN
DOYNINN INK L5 MY, 1IPYY 1N DNMN MPXIHIN MINY (7INY”7 N OY 11 MOYP NN
9513 PIYAY N9 ,N7IRD PIY DY MDA NDYY 1270 NN IWAN DT - MNIWNN MY DY DOV
AN DY) I HY DOYY D9 DIWPYNNIY PN NTIV INY

NAVN N ; 0NIVN M DY D/PNRN PIY DY M NHYHY DXTY NN DXTHNN DI 19Y 019°02
NVPPTRN DI PN DD D/PHRA WYY MNIAYD OXIY P2 NVONN N MDD NDYD
7MY 2002 MY INND NNYI TN DIRNIND T ) DY INY MY NN PYXAND) NPIVINNN
DPNRN PIV YIVIN 12 INMYINID PIVN PRIV - PMIAPY ,INDNN 29PN NIAPYY INIYHIYN
MYNRYN 1OV (NP NI TTR0 MTNY KXD) 7INY” NDN NIND YV PV NanInn
M1 NN .HY01 KNI DIPNYA INDHNI DOTOM DIWPYNI DT DIPNY DY Monnwna
Y MININ NTIPIN TR ,MIVMNIND NPITHRN YW ODVPAN D1 1210 NIVN O7PHN PIva NI
INIVI DXPNYN DY MONN DX WINNY IXP NNV NN DY D31 PIY DPP TOININ MY
2Y WUN PIY WHRYN 19971 ,10100 XD DPT) D) DIVOND DXWIPWNN IUNRD ,XND NYa N7OVNND PIva
ORIV DPNVN D1 DWPYNN

QXNOPITIIND P2 ONNNID MNN T

2005 - p'wTin 9/12 n"pna 71W — DMIVEP'TI'RA |2 D'AXN'A DXV : 6 NI

0PN Yo ILLIQ nj':f?g BID-ASK HH [N N"Vo MEC
won 1.00 | 0.49 0.07 0.54 0.59 0.50 0.24
ILLIQ 049 | 1.00 -0.35 0.70 0.76 0.81 0.04
:‘;‘n;’: 0.07 | -0.35 1.00 019 | -0.08 -0.05 -0.13
BID-ASK | 0.54 | 0.70 -0.19 1.00 0.78 0.73 0.42
HH 059 | 0.76 -0.06 0.78 1.00 0.66 0.18
fmanmoo | 050 | 0.81 -0.05 0.73 0.66 1.00 0.24
MEC 0.24 | 0.04 -0.13 0.42 0.18 0.24 1.00

9272 YIONY NOIADY INK NOUPITORD PONN INNN NVPTIR DD DTN NVNI PITAD 1D
,DYNVPITINN P2 DRI NN ,NT VYA .DHIRNND NYIVNI 1A ,INY DXIVN DI NVPITIRN

BID- -n nn Yy 0m) nmwna v idoyw 2005 9208 T-DIND NNPNY ONMNNI L6 MDA ININD
SV OUTIND YN YXINNY NP NPANN 181 DXTNA ; 07PNY 7INY” P2 MNIWNN o Yy ASK

oYy NONNNY NN HYTIND JPTID-NRIVAN DPNTHIN DX 0) VYYD MMda .0V TIND
NN DY (NDPOI/NPNTHNN DI DY T PIVA DIPNYN 1900) DIV PRIYD DINVPITINND

MY NN ,TNYPHNI M ORD ,73%-2 XN Bid-Ask-n nnn oy oxmND Iy .9NoNn
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INVIANNY DY ,0XTHN DNPNN TPYRY MV N7IND SPIY NN TIMIN TUN 19T NRSY NYHYIN
191 NPNTNN2

INIYNA WIN 9% 0122 121N 1NN onxnn  HH- ILLIQ ,pvn pniyd 0Mopr 1NN
APNN NMLO DY) PIVN PIYY DMNVPITINN DY ONIND PTIO-MWD 07PNRd 7NV’ AN Pa
299 NTNNT NN P2 TN ORTHN .DINOVPITINRD 217 DY N9 NPXNN NI MEC-n 7110
M NNYP IMNNNN MPNN 1OV ,DXTHN DY DIMINNDT PITH NNVN XD YN D NVPITIND
NP NNV THPNTIN MN ,NYIVN N, NN

D'wTin 9/12 0"pnn 1Y — DMIVP'TIRA ' DIARNTM NXN0N 7 MY
2005-1995 nnw

AMVPTIRD ILLIQ ::r:zg HH II:;;SS MEC
ILLIQ 1.00 -0.53 0.59 0.53 -0.24
ATANN NNN -0.53 1.00 -0.39 -0.01 0.28
HH 0.59 -0.39 1.00 0.72 -0.17
[7hn N"vo 0.53 -0.01 0.72 1.00 -0.07
MEC -0.24 0.28 -0.17 -0.07 1.00

710 ,HH 775 P2 720 DRNN M98 DM NN - NWYD SW 9N 1IN NOPNY oN»nn 7 MY

Ty oxN P>y MEC-n 7105 .0M9%n 01O [, INnn mMydnm jpnn n»oo |, ILLIQ
.DINNN DN DY THPNA

YT NPADN NN DM NPX INNIY DN ,OMNIVPITIRNN DT P 10N ORMNN G DY
oy TN YT TIDNRD 01N 0NN PON DY NINY DRI ,MD DY DXONN NN OINVPITIRNY
ony own RN pa - ILLIQ-Yy HH »7110 Y¥ n;non nyvaidmyT 7-1 6 mmon N2y NNt
Y9 OYY INDNN NNPN OY ,)IY M DY ONPDY DNM ND PRY DNVPITINN DY DNININND
NN

(principal components analysis) ©»WNXYD 00PN MY .0

Principal Components Analysis X)0 DO TIRN P2 NTTNN NPHINNN NPYTI2 qON 2HY
NOV NIAPNI) MITO NXIAP DY NNMINN DIVT MM NTYYHN 1 pvovvo NV (PCA)

mwin MH7o ,(Principal Components) 092y ©10PAY DMK XIPDY (MNY OINVPITIND
92019 VYD OMNVPITIN 90N DY M) DRIN HY2 NVPI .APNPHRN MITON DY MNNXINN
FA58 M1 YW namwnn NMRNWNN NN

MMYN I (86 = 51+18+17) 86%- 72VXNI DIPIADN DMIPOYN DINVPIN NVIOWY N 8 MON
PNPHRN MIATON DY INN2 DIWAVNN DININD TPNMIYAVN INPITINR DIVNWYNA 1991 NONMWUNN
J(HH-Y ILLIQ) pmiyn »7177 0y OXINKI NONMWNN MNYN P OXINN 51-3 92010 NYNIN NOPON
DRI DY ,NIDN NPYTA2 .INDNN NN D’PHRN/7INYIN YS DY 191,12 22PN ORMNI

.(2002) Smith 7 1WA NOOWS ¢
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PTAD MNIWNA MNPN MOUN DY DOUTIND YN 1pNn 1LY NwrIn PC-n pa (82%) ma)
M) DNIPH HYA NI NIYN NVPIN .TION ONX2 MNNXIND NPNTHNM MDD ,NPPXD ONNN)

AN ND D095 T PY0 Y 0IRNNND 1)1 MEC-n 110 0y - 2wown ,nnn mdnmn oy TIND
9N DYNVPITIRI DIVIN YTNIN NN POIDNY NINN NITO DY WINND
2N DY MIPYTNM PRIYN DY DOV DMNINNDD DN XN NYXIN NLPOIN 0102

mxwn Pa mnm BID-ASK anonn nyvn JILLIQ 71 JHH 711 pa maxn oxmnn
DD DMIND DY YR DNOUPTIRY ONMYNYHN NwrIN PC-n oy 7o7pnrn/sanein

DP9 NI P> TON N HH 7702 38 ILLIQ 77102 01wn 9NN 2pyn 129 : T N1n)
DOMWUNN MNYNN 51%-2 DXPIA0NY MM

MY DINOPTHIRY PC-0 M970 12 OXIND :8 MY

Variance

proportion nnn lb)

explained | Bid-Ask TN ILLIQ D"pn/"ny" HH MEC
x1 51% 91% -25% 84% 72% 90% 40%
x2 18% -2% 92% -13% 39% 18% -21%
x3 17% 17% 15% -42% 5% -17% 88%

MY NN PITAD MY AWON ,PDNY DDIAN DNN) TN W PHYY [ D'PNn piva D
POV DY IN) YT PIDY 5150 KY ,9IMIND ,INDHN NN DT NPODNNN NN DXNVPITIND
,INT DY TR PV YT DY M2) OXRNN 7PN ,D0NN) OMNN POYY 2005 NIVA TN ,0¥PNYN
NPOINEINNI I0IN ,D0V) DOYNINND DY MOLINN ,TAYTA P NPT PN X TTH DY MYHNN
DYPNVYN 992 Bid-Ask-n N mn 9NN 2pynn MNN) AN MYNTA (DNTNNY OMNMPY P2 IR
N ,PIVN P9IV XINY YN DMNOPTIRNDN DIDIAPN XY GN 190 .MPPHN NN DX 0D 71D

.D»D1AN DXPNYN MO NTITNHY 210N MOPITIPNRD INDHNN NN DY INND 1NN XOY

INIWI DDIDN DIPNYN MDIT DY dNIIYN VAN 4

DYTTRN DIV TIN ,ONIYI DMDININ OPNYN DD HY M1 NMNNINNN NN PITA NT PYyDa
ST9932 DoM0 NIV ,D7PNN PV D10 ,NARM NYIND ,N70NN MPIY DY YDOININ 19IND DNV
1) ONMIRY 2.2 PYDI NINY DNVPITIRD MYNNNA 2005-1998 NMHPNN YY 1ON NP>TIN
Sv M n Inymnn 9 MmYa HH 71 ,ILLIQ 711 ,9n0nn Mnn : DpNnwn 95 Yy Dw»y
PV .OPNYN D DY DNVPTIRN YO NN DWMY M) KD ORIV MDY DINVPITIND
NN YIIPY 1T XY TN, NTNND MPNN AR DT 90 NNIADY NPIN ORI PTHND 1NN OUnd nrinn
NN Pva (Bid-Ask) 9n0nn NN DY D210 HNIWI PR TI DY G0N .NT7ONN DIV DY OININN

(7252 2005 MWD NON) NIND PV

L, = [(Pmax —-P.)/ P ]/ [V] £ 79 N9 NOY 2wIN Nronn piws HH 710

7% MIAVINNKN NIND 1T NN MAWVINKN MITON P2 (92% H¥) TNINA M) DR YWY 992NN NIIWYY NP>TIN
DINRD PV NYIND PV INPNN
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INIYI DINVPITINRN TY MNIYI : 9 MY

199 Market Market MEC M1 MNONRN NN
Hui-Heubel impact impact MNNHN bid-ask )
(HH) (ILLIQ) | (Kyle) turnover ) (spread
(ratio
+ +++ + +++ + +++ Y
nYP NYONN DM W 1M RO oMM W nYP NMOHNN DN W 0190
nITHND DM YYD ARRPTRP
NpPOY 9o Yy
+++ +++ + +++ +++ ++ N7IND PIY
DONM W oMM W 1 NO 0NN W 0NN W 7922 PN
DM YD DIN) YNV
NPoY 95 5y D»NVOINN
+++ +++ + +++ +++ + PWJ
DINNI W DONM W 1M N DINNI W DNM W DM PN N
DN PV SN P12
NpPoY 95 5y

FINSYD 71INT OIIT )II+++  YIT 299 5Y D901 N5 D907 : 2790 19INT DIWIT )I10I++ DIWT 11109 NI+

NPTIY DNVPITINRN : JAT 29 DY DMDINAN DIPNYN MWDV DY YXDOYNRN PRIN AN 5 1PN
VIV OVNTIN YXIND INI TR .DOPNYN NVIZWI MDD DINOVPYTIRN TIY Y DIYXINNN DN
INDNN GPPMN DONXIN 2006 TN TY 1997 920NTH DOPNYN DYDY PRIYD DINOVPTINRN DY
Y DOPWN YNNI NUNNYN KD NIRRT NMND OPIVA AURND NN 19 51T N7ONN Piva
DPNVYN PRIV NDOYW PN 2005-2003 DNIVIAY 5 TPNND DY ,2-) 1 DAIVPRD NMITA .0MINNN
NPV HY MIADN MNPN .(PIVN PRIV NY NNMYRYN DINOVPITINI NTP) DRIV DI

.2001 1IWN PN 1999 MV 10 YMyNwn

; 12 TN N"aNN21T7'HY NN pPIv 'Y pnivo TTm yxinn 5N : 5
’ (01/2006 - 01/1998 n'wmn 6 - w1 Yxinn) )
0.10 - 3.0
0.08 - - 2.5
0.06 - - 2.0
0.04 - - 1.5
0.02 - 1.0
O-m T T T T T T T T 0-5
01/98 01/99 01/00 01/01 01/02 01/03 01/04 01/05 01/06

(' x) Den 9907 yxin ILLIQ™m D'21en 707 yxinn HH Tm

NN PN (NN NPIN ,N70N) INIWIL DODININ DOPNVYN NVIYYI INDNN SINNND DY 91N
APOYA 1AM SO0 7PN NOOYN ANP (10 MO INT) MNINKRN 0NV DPNYI NNMNY MIANINNN
DYPNVA YRV MNNN DY NI NMDY NYAPNN NPOVN PIY MDA D) 2005-) 2002 ,1999 DNHWA

JON DMOWA
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(2006 AN93% 7 1998 ,N77YW 2399951)) — IRV YSIMND MI1%N INDNN NN 110 MY

2006 2005 2004 2003 2002 2001 2000 1999 1998

7,555 6,389 4,919 4,698 4,853 3,509 3,111 2,295 1,497

anonnN NNNR 10
,N"unn "piva
N"AXM M"ann

nmnbrnnn

30% 5% -3% 38% 13% 36% 53% 35% "nvn "2'wn

ANoNnN MNthnN 10
nnnn *‘piwwa

2,639 2,255 1,713 1,168 975 596 718 512 323 n"axnm
X5% - nMnbpnnn

. n"un
32% 47% 20% 64% -17% 40% 59% 27% "Navn "1'vn

(PIV D20 NPAONID IPHN DIPNVYN NWIDYO MAmun 1pon ,mM1a7 10 MY NPVYN MDD
INDNA DN DOWPYWNRN MONNYN DV 51T 1N DIPNYN 593 HY M2 NOYWH MAIWNN MON
TIN PNOAINR-OYTN TONN DPD ; NMINM NIND PPV D) TR ,N7ONN PIVI NMIYNI UKII -
P2 NPOON NOVIAY NN MO NN ;YD 1PN’ NI N2 DXPNN MY DY NPNY
DYTOMN DWPYNRN DY NYPYNN 050 NUMIN ;202 XIRD P DNV DI DX PYWIN
PDION NIIYNN MIANA NN

VN PN DY NDIVY IWAVUNY MNIDT 90N WX H7VNND PIYE NPHNIDN MDY IWUN
N7ON2 MDPYAN DY NNN MYNN YN MZNN NION ,POINN WY TOWN NWNIN : (2004 ,NV)I)
DYNPN OMIPINAN DY DMWY NNM N7VNI NIXDHIDON PONIN NNDNA DXV »aVIN DY
990N PMYNHYN DTN DXMN NPNYWNNN AZIRD PIVA .N7ONI ORPIA PIAN INDHN DONNNN
NNIPA NN MNNAND NPV ; MITONN NNXR DD 5Y 9NN TIMYNDYN DTN ,PIiva MIToN
2003 MV IND ;7INYY NON MTINN-RON N7IRD PIV NNAND 2001 TIWN SN ,NPOPYN MINNIN
PO MANP NIV IPOY OOTOMNN DOWPWNRN NI MTYPHN NVIRD DY \NPNN NPDIN
DWPYN NYNN 2003 MY DY NN NNIN NN PIYD D27 DD DY NROND NN, MP NN
MY1a 5NN T2 DY 0N .PIva DOPNYN 19010 DT 121 ,M919N PIva OpHN DX HTHnNY D»TOMN
INDNN PAPOXNT NPV DY PMIAPY NN TIY MM NDNAL G871 NV INONN 1997
MO

2005-1997 ,0°pNVYN NVITY MY DINVPITIONN P2 ONMNN 111 MY

/ YSINN NP INNNDN
ILLIQ/HH HH 7 yxynn »m»n ,mnnn
ILLIQ
0.44 -0.58 -0.35

,D1722 DRIND NN MAXI : 1D TY MINNY ONOVPITIND NWIDY P DNIRMNN DN 11 M2
TTH2 NIINN NXIN INDNN NN DINRIN : DN TN DY INND YT PPaDNY NTIH M) INPX NIN TN

257 PON DY TIDN IMYNYN 50%-1 JOP DONNN ,NMH2) MYNIYNI DY NN M oxnnn  ILLIQ
VTR TIND
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901 APNN 2NN ORIV DODININ DIPNYI MDD NNT NYIAPA SNOIYN VINON YV PP
TN LONYN DPNYY DXOMYNN OPIMNTIND DPINDPRN DININN NN PPHYN 19N 1TV
D20 DM MMY THPNI VN ,NDININ MDD NPNIN .APINND MNYY NNV P NTI9N
NNN DY DMIN) ITYN L3 PYDA MINID NNYITL .O0XPNVN YD M1 NV 19INA YNID DIHYY
VN L NNT DY ; MNIM APYNN N IR PMYHVYN 52200 N7OVNN PIYY NVIRD PV INONN
oY MNNONNN NN IVID YTD DYPNYN NWIYY DY YDOVXNND PPN PRIV ONN) NN 1PYD

ONIYN VAN TIND NNV INIYIA D1DIIN DIPNVN MY

MPOM 010 .5

195 .DION MIINN NN INIYI DIPNYN MM XY TIIDA NUKRI TYN NN N Ny
TMINND [, OIRNN DAY NPXD - NTIAYD DY MIPYMN  )IYNIN PONA - D27 20 NMVYN DYTPIN
M2 SV NPTNY MY DIMIRNND DNOVPPTIRND NITHINDY MDD SV ONWN DX THNN
TYN O DXPNYN MDA NTTH DY MAINNN DY WIANN NTIAYN DY DY PON .OMTHY DOPNYN
AN IR T TN

: D29V M)W HRIWD DINWN DXNOVPITINRN NN MO NV PONa

PANY T, OONDN DMNN T Y POYY ,MIYY D7PNRN PIY MM NN PITA0 NIN NYRIN 2DWI
PIVN MM MNNINN DY IWPNA TN 21D DY) T2 DINVPI TR TN DI DY MyNvNin NX
NPYN :DIMNNN DI DY ,07PNN PIY DY MANINND DXTY NN PINKRD WYL 0T TIND
NYTRN DINA MIPOYN Y930 TN O7PNRNYI ,2001 NIV 91D DNN IPOY TN ,00IVN 79 DY DIONN
MANPN NN NOXIND) ONIVN 29 DY NMHITITNL YNYN IMYINDIDYT PV PRD OXTTH .1IVNINN
- INN) PN MP>TNY 7191 2005 MWA .2005-2004 DY NPVDIN NN NN I (NN

PIVN PRI OTTNY NNYTL 9NN (T WY P97 0N 1o v poyw  Bid-Ask
,PYTNN) DYTHHNN NNNYN NN PADNY NI DINLVPITIR DY DNNIND 990N NN DN D) NPT
Bid- anonn nnn  ILLIQ 11 HH 71w 880y PCA np>T2a : 29900 pyTa (Myrnin pnivn

DONVINY MNYT MTNI DN DMNND DOYIVID OPRI/INY’N MINIWN P2 NP Ask
12X N DMNVPYTIRN P2 ORTNNY 112NN NNT DY .PIVN DY MPYTNN DX PRIV NN NN
12 .Y TINRD O ONN PON DY NIV IR : 7MY N OPHONN DMWY YTI NPION NTNI

LDMINND DNOVPITINNNI HAPY 1N XOVW YN OXPODN MNNN MM MEC 710w X80
M2 MNNIND MM OV OMNMYN DNVPITINI NYNRNYN ORIV DIWHON DY NYN 1Hvwa
SY MINXIN NTIPINY DIVN NXT THY NPINM (O7PNN MAID) NIRD ,N7ONN — DIPNYN NYIYYA
STTIAN PV DY IR, ) DI DY MDIIN MM XD PNIIWNN NORIN NIWN DI MDY
SN DOPNVYN TO DY MWD Powvn DY MmN 2006-) 1997 DNWN PaAY NYIY MININN
NI NPV YPIN NI0NYN DIPNYN DY MTHRYM MDDNY PXO0NY 110 1NN,V DI
9901 DY) DY ORIV DMDIVAN DOPNVYN 9PN D110 INIANY D)2 DD NN 190N
952 NPNTNNM MXTND-ONR NN INNINY NMNNINNIN YNV — PYNI DIRIND MY ,0NIPNYN
N NPNTHINA NI DPNYN 9PN DY DIT) , M0 DIRNNND ONNNA : OMDIIN OIPNYN
TTR) DPNYN TO MPHY MINY DNVPITIRN NYIDY P ORIND ¥ DINN .MPPT NOYY D701
)92 5 MY DT OPPHNN DMWYD YT PPaDN MR NT ORI TR ,(INONN Ny ILLIQ 71 ,HH
DXNVPPTIN NN DY MNNINNN NN PNIAD IWN ,DOPNYN TO DY MMM AN NN TIVNY 71D
IPNN 21NN HRIY DMDINON DOPNYI MIPHN NN NYIAPA YNIIYN VINON DY PP .52apna
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DOPNYN DO HY M1 NV 1IN YNSY DIDYY DMIANN DININN NN MMNY 7D ,iMIyn
.129, 70290 MXXON NN, IMDVYNY IPNN — DI
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1999)93%1 .6

YILVN PIV NDOVW LY DN OMNPY NYAVN ,(2004) NNIXID 12N TIIVIND M2 )00 ,NVMNI ©
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