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ABSTRACT

Market microstructure theories assert that the relationship between order flows and
price changes is the measure of market depth on financial assets. In addition, those theories
predict different market conditions have impact on the market depth. This study explores
the market depth under different market conditions based on the ultra-high frequency data
of Taiwan index futures contracts traded on TAIFEX. The results show that bid-ask spreads
and volatility have negative impact on the market depth, but positive impacts of trading
volume on the market depth. That is, market depth tends to be small when bid-ask spreads

are large, volatility is high, and trading volume is low.
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Panel A 1 RET X SPRED RSTDEV VOLUME
1.4658% 630.00 1.1340% 1.0705% 630.000
0.0445% 10.00 0.0668% 0.0509% 44.000
0.0000% -1.00 0.0468% 0.0323% 24.000
-0.0449% -12.00 0.0337% 0.0195% 12.000
-1.7700% -486.00 0.0165% 0.0000% 1.000
0.0001% -0.71 0.0566% 0.0399% 34.309
0.0964% 36.84 0.0398% 0.0327% 35.929
68.699 68.699 68.699 66.328 68.699
Panel B 5 RET X SPRED RSTDEV VOLUME
1.4916% 1164.00 0.7441% 0.6495% 1616.0
0.1154% 34.00 0.0643% 0.0529% 219.0
0.0000% -3.00 0.0494% 0.0385% 126.0
-0.1152% -48.00 0.0393% 0.0288% 64.0
-1.6688% -1075.00 0.0181% 0.0000% 1.0
0.0004% -3.47 0.0580% 0.0448% 167.5
0.2320% 121.84 0.0353% 0.0279% 155.4
14.071 14.071 14.071 13.993 14.071
Panel C 15 RET X SPRED RSTDEV VOLUME
2.2015% 1547.00 0.4076% 0.4948% 3470.0
0.2052% 84.00 0.0625% 0.0535% 631.0
0.0000% -8.00 0.0497% 0.0405% 386.0
-0.1967% -113.00 0.0415% 0.0322% 209.0
-2.6062% -2012.00 0.0212% 0.0029% 1.0
0.0011% -10.05 0.0580% 0.0465% 484.3
0.3806% 243.51 0.0317% 0.0258% 411.7
4.867 4.867 4.867 4.863 4.867
Panel D 30 RET X SPRED RSTDEV VOLUME
3.2790% 2544.00 0.3848% 0.3113% 5968.0
0.2768% 136.50 0.0620% 0.0541% 1267.0
0.0001% -20.00 0.0496% 0.0417% 810.0
-0.3083% -201.00 0.0429% 0.0336% 454.0
-3.1010% -2220.00 0.0228% 0.0121% 5.0
0.0022% -20.08 0.0581% 0.0474% 968.0
0.5511% 395.36 0.0301% 0.0241% 764.3
2.435 2.435 2.435 2.435 2.435
Panel E 60 RET X SPRED RSTDEV VOLUME
4.4007% 3514.00 0.3373% 0.2641% 9902.0
0.3730% 210.75 0.0614% 0.0541% 2581.5
-0.0002% -43.50 0.0496% 0.0420% 1648.0
-0.4048% -354.50 0.0434% 0.0343% 971.5
-4.0974% -3268.00 0.0264% 0.0174% 13.0
0.0044% -40.14 0.0581% 0.0478% 1935.1
0.7876% 621.40 0.0290% 0.0226% 1463.3
1,218 1,218 1,218 1,218 1,218
RET X SPREAD RSTDEV VOLUME

2
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2
TX Adjusted R-squared
1 (X103) 0.0123 0.0163 0.3860 68,699
t (4.2807*%)  (207.8013%%)
5 (x10%) 0.0524 0.0140 0.5402 14,071
t (3.9490**)  (128.5822%*%)
15 (x10%) 0.1310 0.0120 0.5854 4,867
t (3.7266%%)  (82.8981%%)
30 (X103) 0.2435 0.0110 0.6278 2,435
t (3.5695%%)  (64.0816%*)
60 (x10°) 0.4547 0.0102 0.6529 1,218
t (3.4124%%)  (47.8569%*)
RET, =a+ AxTX, +¢, RET, t
TX, H* 0.01
1
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3
Panel A SPREAD
Adjusted
TX TXxD, TXxD, TXx%Djy R-squared
1 (x10%) 0.0128 0.0118 0.0027 0.0047 0.0081 0.3982 68.699
(4.4708%%)  (63.7115%*%) (10.8100%*) (20.1309**) (35.0887**)
5 (x10%) 0.0578 0.0107 0.0018 0.0028 0.0072 0.5583 14,071
(4.4409%%)  (39.8751%%)  (5.0642%*)  (8.5791%*%)  (21.4690**)
15 (x10%) 0.1428 0.0096 0.0009 0.0017 0.0064 0.6083 4,867
(4.1784%%)  (29.8224*%)  (1.9964%)  (4.3314**)  (14.9075%*)
30 (x10%) 0.2385 0.0088 0.0013 0.0014 0.0059 0.6500 2,435
(3.5999%%)  (20.8171*%)  (2.4527%)  (2.7889%*%)  (10.8111%%)
60 (x10%) 0.4476 0.0084 0.0002 0.0024 0.0045 0.6699 1,218
(3.4424%%)  (17.3821*%)  (0.3405%*)  (3.9981%*%)  (6.7324%%)
Panel B RSTDEV
Adjusted
TX TXxD, TXxD, TXxDj; R-squared
1 (x10%) 0.0080 0.0093 0.0056 0.0082 0.0116 0.4238 66,328
(2.8299%**)  (53.4504*%) (24.3025**) (36.2431%*%) (51.6372%*%)
5 (><103) 0.0473 0.0114 0.0015 0.0021 0.0049 0.5498 13,993
(3.5820**)  (39.5721*%)  (4.1931%*%) (6.0795**)  (14.3338*%)
15 (><103) 0.1205 0.0100 0.0002 0.0015 0.0042 0.5969 4,863
(3.4682*%*)  (24.6967**) (0.2986) (3.0986*%) (8.8014*%)
30 (><103) 0.2365 0.0092 0.0008 0.0007 0.0043 0.6439 2,435
(3.5204**)  (18.2980%*%*) (-1.2784) (1.1613) (7.5109%%)
60 (><103) 0.4088 0.0081 0.0009 0.0016 0.0045 0.6703 1,218
(3.1249**)  (14.3490%*%*) (1.1633) (2.3261%) (6.7305*%)
Panel C VOLUME
Adjusted
TX TXxD, TXxD, TXXDj4 R-squared
1 (x10%) 0.0229 0.0666 -0.0348 -0.0434 -0.0516 0.4155 68,699
(8.1228%%)  (52.9869%*) -(-25.6926%*) -(-33.7886**) -(-40.9709%*)
5 (x10%) 0.0976 0.0481 -0.0247 -0.0304 -0.0353 0.5732 14,071
(7.5893*%%)  (33.7102%%) -(-16.1092%%) -(-20.8350%*) -(-24.6128%%)
15 (x10%) 0.2149 0.0341 -0.0176 -0.0200 -0.0231 0.6138 4,867
(6.2717%%)  (23.7662%%) -(-11.2957*%) -(-13.5591%*) -(-15.9992%%)
30 (x10%) 0.3706 0.0272 -0.0136 -0.0149 -0.0169 0.6494 2,435
(5.5080%%)  (18.2555%*) -(-8.3918%*%) -(-9.6030%*) -(-11.2213%%)
60 (x10%) 0.6536 0.0231 -0.0122 -0.0125 -0.0133 0.6690 1,218
(4.8802%%)  (13.6911*%) -(-6.6120%*%) -(-7.1060**) -(-7.7901%*)
RET, =a + A4 xTX, + 4, xTX, x D, + 4, xTX, xD, + 4, xTX, x D, + ¢, RET, t
TX, t D; *k 0.01 0.05
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4 Wald F
Panel A SPREAD
A3 -Ay g A3
value F-statistic ~ Probability value F-statistic ~ Probability df
1 0.00207 90.4962 0.0000 0.00338 284.2754 0.0000 (1, 68694)
5 0.00104 12.8351 0.0003 0.00440 256.7104 0.0000 (1, 14066)
15 0.00085 4.8841 0.0272 0.00465 158.9439 0.0000 (1,4862)
30 0.00014 0.1114 0.7386 0.00447 97.6144 0.0000 (1, 2430)
60 0.00217 15.9658 0.0001 0.00208 13.1065 0.0003 (1, 1213)
Panel B RSTDEV
A3 -A, g -A3
value F-statistic ~ Probability value F-statistic ~ Probability df
1 0.00256 146.3174 0.0000 0.00342 278.6772 0.0000 (1, 66323)
5 0.00061 4.1217 0.0424 0.00274 100.1325 0.0000 (1, 13988)
15 0.00131 10.9384 0.0009 0.00273 62.0437 0.0000 (1, 4858)
30 -0.00012 0.0659 0.7975 0.00367 79.9272 0.0000 (1, 2430)
60 0.00070 1.3801 0.2403 0.00294 33.0782 0.0000 (1, 1213)
Panel C VOLUME
Az -\ As D3
value F-statistic ~ Probability value F-statistic ~ Probability df
1 -0.00857 224.9346 0.0000 -0.00823 896.6933 0.0000 (1, 68694)
5 -0.00570 79.0496 0.0000 -0.00486 222.2698 0.0000 (1, 14066)
15 -0.00241 11.4348 0.0007 -0.00308 63.1380 0.0000 (1, 4862)
30 -0.00127 2.6299 0.1050 -0.00199 17.8728 0.0000 (1, 2430)
60 -0.00031 0.1157 0.7338 -0.00085 2.3362 0.1267 (1, 1213)
Ao, Ay, Ay RETL=a+ A xTX +A4, xTX, xD, + 4, xTX, xD, + 4, xTX, x D, + ¢,

3D

recursive regression

model

SPREAD RSTDEV
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5
Panel A SPREAD
Adjusted
X TXXSPREAD R-squared
1 (x10%) 0.0134 0.0102 10.1697 0.4036 68,699
(4.7093%*) (64.1253%*) (44.0082%*)
5 (x10%) 0.0609 0.0050 15.7386 0.5696 14,071
(4.7296%*) (15.6558%%*) (30.1596%*)
15 (><103) 0.1505 0.0010 20.0057 0.6248 4,867
(4.4806*%) (1.8642) (22.1432%%)
30 (><103) 0.2525 0.0000 20.3525 0.6682 2,435
(3.9067*%) (0.0431) (17.2044%%*)
60 (><103) 0.4360 -0.0008 20.5634 0.6929 1,218
(3.4699**) -(0.8401) (12.6067**)
Panel B RSTDEV
Adjusted
X TXxRSTDEV R-squared
1 (x10%) 0.0092 0.0114 11.1903 0.4218 66,328
(3.2242%%) (93.6428%%*) (50.8010%%*)
5 (><103) 0.0470 0.0094 9.2984 0.5543 13,993
(3.5795%%) (37.4809%*) (20.1374%%)
15 (x10%) 0.1158 0.0070 9.7656 0.6007 4,863
(3.3524%%) (18.1422%%) (13.6372%*)
30 (x10%) 0.1997 0.0048 12.4502 0.6514 2,435
(3.0205%*) (9.2324%%) (12.8699%*)
60 (x10%) 0.3726 0.0041 12.1220 0.6786 1,218
(2.8999%%) (6.3905%*) (9.9183*%)
Panel C VOLUME
Adjusted
X TXxVOLUME R-squared
1 (x10%) 0.0165 0.0200 -2.68E-05 0.3969 68.699
(5.7654%%) (152.2881%%) (-35.3512%%)
5 (x10%) 0.0707 0.0178 -7.39E-06 0.5545 14,071
(5.3989%%) (85.2394%%) (-21.2130%%)
15 (><103) 0.1569 0.0144 -2.01E-06 0.5936 4,867
(4.4951%%) (50.1670%*) (-9.9354%*%*)
30 (><103) 0.2727 0.0124 -5.79E-07 0.6307 2,435
(3.9941%**) (35.8630%*) (-4.4858%*%)
60 (><103) 0.5071 0.0115 -2.91E-07 0.6557 1,218
(3.7945%%) (26.4476*%) (-3.3125%%)
RET =a + A4 xTX, + 4, xTX, x MKTCON, + ¢, RET,
TX, MKTCON SPREAD RSTDEV VOLUME 0.01
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