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Abstract The periodicity of intraday stock returns appears to be due to systematic institutional trading
and the participation of individual investors. This study aimed to investigate day-to-day periodicity by
cross-sectional analysis using returns data based on variations of stock prices over 10-minute intervals
and to analyze the performance of investment strategies using periodicity. The results of our analysis can
be summarized as follows. First, returns from 9 to 9:10 am were negatively related with returns the same
time the previous day. Second, returns at market closing showed a positive relation with returns the
same time the previous day. Third, positive returns for zero-cost long-short portfolios were found using
intraday periodicity. From a practical point of view, we present a new investment strategy based on
intraday return periodicity. Studies are required to analyze the daily periodicity of stock futures that do

not incur transaction taxes to improve the performance of investment strategies.

Keywords : Intraday Periodicity, Cross-sectional Analysis, Behavioral Bias, Market Micro Structure,
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Fig. 1. Example of intraday 39 periods on day t
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where P, is period k close price,

P, is the open price on day t for stock i
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Table 1. Summary statistics on 10 minute return(%)

Period Time Average Standard deviation
1 09:00~09:10 -0.0125 1.00
2 09:10~09:20 0.0019 0.68
3 09:20~09:30 -0.0047 0.58
37 15:00~15:10 0.0015 0.36
38 15:10~15:20 0.0363 0.37
39 15:20~15:30 -0.0267 0.38




Intraday Return Average

0.0400%
0.0300%
0.0200%

0.0100%

0.0000% - -
h a5 17 0lar 2ahaslar aolan s asTer B

e,
)

oo

0.0200%

-0.0300%

Fig. 2. Average return on intraday 10 minute
intervals
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Fig. 3. Standard deviation of returns on
intraday 10 minute intervals
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Table 2. Regression coefficients on 10 minute returns

Period Time Coefficient t-statistics
1 09:00~09:10 -0.0204 -6.05
37 15:00~15:10 0.0336 11.91
38 15:10~15:20 0.0487 16.59
39 15:20~15:30 0.0777 22.67
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Fig. 4. Coefficient estimates on Eq. (2)
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Fig. 5. t-statistics on coefficient estimates on
Eq. @
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Table 3. Regression coefficients(t-statistics) by firm
size

Medium
-0.0194(-3.89)
0.0327(7.20)
0.0485(10.15)
0.0824(16.23)

Small
-0.0017(-0.35)
0.0367(8.08)
0.0509(9.58)
0.0673(13.34)

Time
09:00~09:10
15:00~15:10
15:10~15:20
15:20~15:30

Large
-0.0395(-8.08)
0.0314(6.83)
0.0495(11.67)
0.0701(14.58)
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([ndbuy + hdsell)/2
Amt

Trade ratio =

4

where
Indbuy is buy amount of the individuals

Indsell is sell amount of the individuals
Amt is Total trading amount
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Table 4. Regression coefficients(t-statistics) by
individuals trade ratio

K Time Low Medium High

1]09:00~09:10| 0.0078(1.69) |-0.0187(-4.16) | -0.0378(-7.54)
37|15:00~15:10| 0.0466(10.50) | 0.0466(11.44) | 0.0189(3.98)
38|15:10~15:20| 0.0658(15.32) | 0.0556(12.87) | 0.0335(6.30)
39|15:20~15:30| 0.0956(17.87) | 0.0852(16.19) | 0.0549(10.82)
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Table 5. L-S strategy profit by period

Time

Low 10%

High 10%

L-S strategy

1]09:00~09:10

0.0019(0.15)

-0.0745(-5.95)

-0.0764(-6.18)

15:00~15:10

-0.0240(-5.17)

0.0209(4.63)

0.0449(12.32)

15:10~15:20

0.0102(2.56)

0.0677(17.19)

0.0575(14.49)

15:20~15:30

-0.0752(-17.18)

0.0027(0.61)

0.0778(18.94)
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Table 6. L-S strategy profit for small size stocks

K Time Low 10% High 10% L-S strategy
1[09:00~09:10| -0.0370(-2.30) | -0.0405(-2.46) | -0.0035(-0.20)
37|15:00~15:10| -0.0348(-5.68) | 0.0171(2.79) | 0.0518(7.96)
38|15:10~15:20| 0.0110(1.95) | 0.0734(12.28) | 0.0624(8.82)
39|15:20~15:30|-0.0831(-12.75)| -0.0019(-0.28) | 0.0816(11.99)
Table 7. L-S strategy profit for medium size stocks
K Time Low 10% High 10% L-S strategy
1[09:00~09:10| 0.0026(0.16) | -0.0790(-4.64) | -0.0815(-4.28)
37|15:00~15:10| -0.0257(-4.28) | 0.0107(1.88) | 0.0364(5.97)
38|15:10~15:20| 0.0100(1.79) | 0.0597(11.06) | 0.0497(7.82)
39|15:20~15:30|-0.0691(-14.27)| 0.0003(0.06) | 0.0694(12.32)
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Table 8. L-S strategy profit for large size stocks

K Time Low 10% High 10% L-S strategy
1]09:00~09:10| 0.0314(2.16) | -0.0902(-6.43) | -0.1215(-7.19)
37/15:00~15:10| -0.0063(-1.25) | 0.0264(4.83) | 0.0327(6.05)
38[15:10~15:20| 0.0149(3.23) | 0.0620(12.92) | 0.0471(9.22)
39[15:20~15:30|-0.0554(-11.18)| 0.0056(1.12) | 0.0610(11.80)
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Table 9. L-S strategy profit for low individuals trade
ratio stocks

Time

Low 10%

High 10%

L-S strategy

09:00~09:10

-0.0208(-1.53)

-0.006(-0.42)

0.0149(1.04)

15:00~15:10

-0.014(-2.67)

0.0355(6.55)

0.0495(9.01)

15:10~15:20

-0.002%(-0.49)

0.0626(13.41)

0.0649(12.01)

15:20~15:30

-0.0785(-12.57)

0.0192(3.46)

0.0977(14.48)

Table 10. L-S strategy profit for medium individuals
trade ratio stocks

Time

Low 10%

High 10%

L-S strategy

09:00~09:10

0.0051(0.34)

-0.0662(-4.48)

-0.0713(-4.60)

15:00~15:10

-0.0258(-4.64)

0.0303(5.91)

0.0561(10.52)

15:10~15:20

0.0043(0.86)

0.0664(13.17)

0.0621(11.06)

15:20~15:30

-0.0764(-14.12)

0.0024(0.43)

0.0788(12.75)
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Table 11. L-S strategy profit for high individuals
trade ratio stocks

Time

Low 10%

High 10%

L-S strategy

1]09:00~09:10

0.0231(1.28)

-0.1273(-6.78)

-0.1504(-6.99)

15:00~15:10

-0.0292(-4.53)

-0.0024(-0.38)

0.0268(3.97)

15:10~15:20

0.0226(3.57)

0.0693(11.67)

0.0467(6.01)

15:20~15:30

-0.0647(-12.05)

-0.0164(-3.00)

0.0482(8.12)
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