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Local time Hour | Minute | Second | Millisecond | Ask Price | Bid Price | Ask Volume (Milliers $) | Bid Volume (Milliers $)
o A i | Aoludl | ABAS | AN | AL | sdd s | ) st (’lﬁ‘ _ezji;b“”‘ p2a gﬁfﬁg‘ﬂ‘ p2a
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08.04.2019 0 0 8 966 0,95167 |0,95087 | 750 1120

Source : https://www.dukascopy.com/swiss/arabic/about/company/. 20/05/2019. 17:38.
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! Park, H. M. (2011). Practical guides to panel data modeling: a step-by-step analysis using
stata. Public Management and Policy Analysis Program, Graduate School of International
Relations, International University of Japan. P16.

2 Kennedy, Peter. 2008. A Guide to Econometrics, 6th ed. Malden, MA: Blackwell Publishing. P286.
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analysis using stata. Public Management and Policy Analysis Program, Graduate School
of International Relations, International University of Japan, 1-52. P10.
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L Park, H. M. (2011). Op. Cit. P16.
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ff,fmt”"“ af::w il e e s iﬁs :ifsf‘ iﬁe@m Jct:? :J;J::
08.04.2019 |1 0 0 0 84 - - -
08.04.2019 |2 0 0 6 566 482 0 482
08.04.2019 |3 0 0 Z 206 -360 4000 3640
08.04.2019 |4 0 0 4 257 51 0 51
08.04.2019 |5 0 0 4 503 246 0 246
08.04.2019 |6 0 0 4 604 101 0 101
08.04.2019 |7 0 0 6 539 -65 2000 1935
08.04.2019 |8 0 0 6 695 E 0 156
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wt U QY e s oled i ¢
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T- 1320 | 6949.145 | -15.26283 | 383.6625 within
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24500753 =3.161497-27,66225 :USDCAD (5)
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Source : http://[www belgiumview.com/belgiumview/tl13/view0001212.php4.

"Coat of arms of the Van der Beurse family" s alile) ALl e :(2.1) ‘5,&.\

Source: Leen Bultinck, Museum guide.

https://www.nbbmuseum.be/en/2010/01/stockmarket.htm
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Source: Leen Bultinck, Museum guide

https://www.nbbmuseum.be/en/2010/01/stockmarket.htm

1867 ple Ll 5k At 42,5 5,500 1(1.2) ool

Source : https://www.ifcmarkets.net/about-forex/evolution-of-the-currency-
system 13:38. 22/12/2018.
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2016 3l 5= 1995 o oSjsdll Ggun (3 ogd) Jod) em 1(2.2) el

Turnover of OTC foreign exchange instruments, by country
"Net-gross" basis, April 1995-2016 daily averages, in billions of US dollars

| 1995 | 1998 | 2000 | 2004 2007 2010 2013 2016

Argentina 2 1 1 2 1 1
Australia 41 48 54 107 176 192 182 121
Austria 13 12 8 15 19 20 15 19
Bahrain 3 3 3 3 3 5 9 6
Belgium 29 27 10 21 50 33 22 23
Brazil 5 6 4 6 14 17 20
Bulgaria 1 1 2 2
Canada 31 38 44 59 64 62 65 86
Chile 1 2 2 4 6 12 7
China 0 1 9 20 44 73
Chinese Taipei 5 5 9 16 18 26 27
Colombia 0 1 2 3 3 4
Czech Republic 5 2 2 5 5 5 4
Denmark 32 28 24 42 88 120 117 101
Estonia 0 1 1 0

Finland 5 4 2 2 8 31 15 14
France 62 77 50 67 127 152 190 181
Germany 79 100 91 120 101 109 111 116
Greece 3 7 5 4 5 5 3 1
Hong Kong SAR 91 80 68 106 181 238 275 437
Hungary 1 1 3 7 4 4 3
India 2 3 7 38 27 31 34
Indonesia 2 4 2 3 3 5 5
Ireland 5 11 9 7 11 15 11 2
Israel 1 5 8 10 8 8
Italy 24 29 18 23 38 29 24 18
Japan 168 146 153 207 250 312 374 399
Korea 4 10 21 35 44 48 48
Latvia 2 3 2 2 1
Lithuania 1 1 1 1 0
Luxembourg 19 23 13 15 44 33 51 37
Malaysia 1 1 2 3 7 11 8
Mexico 9 9 15 15 17 32 20
Netherlands 27 43 31 52 25 18 112 85
New Zealand 7 7 4 7 13 9 12 10
Norway 8 9 13 14 32 22 21 40
Peru 0 0 1 1 2 1
Philippines 1 1 1 2 5 4 3
Poland 3 5 7 9 8 8 9
Portugal 2 4 2 2 4 4 4 2
Romania 3 3 3 3
Russia 7 10 30 50 42 61 45
Saudi Arabia 2 2 2 4 8 7 8
Singapore 107 145 104 134 242 266 383 517
Slovakia 1 2 3 0 1 2
Slovenia 0 0 0

South Africa 5 9 10 10 14 14 21 21
Spain 18 20 8 14 17 29 43 33
Sweden 20 16 25 32 44 45 44 42
Switzerland 88 92 76 85 254 249 216 156
Thailand 3 2 3 6 7 13 1
Turkey 1 3 4 17 27 22
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Source : http://www.tradingpitblog.com/2011/09/new-york-style-pits.html.
14/01/2019.18 :22.

°'$-\)ji}::5j .‘_“QJ'U doyy )ﬁbb JL,A"'Y\ 3J~.‘>-) (23) é?ﬁ.u‘

Source : https://www.nature.com/news/physics-in-finance-trading-at-the-speed-of-light-
1.16872#/b1. 21 :13. 20/01/2019.
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Source : https://en.Wikipedia.orglwiki/Gedrge_Ma_Phelps. 16 :26. 16/01/2019.

(Stock Ticker) ﬁ“‘w LJ,.J CUQJ\ LAl L :(4.3) 89!

Source : https://www.telegraph.co.uk/finance/newsbysector/banksandfinance/11231613/This-
is-what-stock-trading-used-to-look-like.html. 17 :27. 16/01/2019.
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Source : https://en.wikipedia.org/wiki/Ticker_tape. 20 :12. 16/01/2019.
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~NEW.YORK.STOCK.EXCHANGE.OCT

29.1929. .
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25.129%,  2.10%  2200.20%. 25.58%,
I e e Sy
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5.85%.%..10.%. 4.50.  30.000.30.
e

Source : https://dribbble.com/shots/1627277-Ticker-Tape. 13 :59. 16/01/2019.
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1848 33.30 = 90.75

16,968,626 4,283,666

ISACTUARA COMO FORMADOR DE MERCADO PARA ARA *

UBS RENOV

Source : https://www.wavetec.com/solutions/stock-news-ticker. 21 :00. 16/01/2019

885wy (3 (The Pit) Lol S o pme 3y50 :(8.3) el

Source : https://www.chicagobusiness.com/static/section/trading-pits.html#intro. 18 :39. 14/01/2019.
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Bl J._..:Z ;\rL\ <Dl )

Instruments < (@ Aubusp) Australian Dollar vs US Dollar
Forex O EUR/USD Euro vs US Dollar
Crosse » )
fosses O GBP/USD Pound Sterling vs US Doliar
Majors 4
(O NZD/USD New Zealand Dollar vs US Dollar
Metals »
(O USDICAD US Dollar vs Canadian Dollar
Commodities O USDICHF US Dollar vs Swiss Franc
Agricultural »
O USDIPY US Dollar vs Japanese Yen
Energy »
Metals »
Indices (CFD)
America »
Asia/Pacific  »
Europe 3
Bonds (CFD) ) L agdy dnad) 3780
Skl Aard
Stocks (CFD)
Austria »
w
Chandelier: | 1 V v/ Date: :2019{)8—05 El
Coté d'offre:

3",,..3\ Ja\; 3ds
‘ Jad gl

Filtre de flats: | Désactiver | I M

Heure de ‘ uTC v Loééie
début de la

journée: <Ll J._.g.d' Télécharger

aminas ¢ hitps:/www.dukascopy.com/swiss/english/marketwatch/historical/ :(dad>es) sl

11:23 2elldi Le 2019/08/16 &,


https://www.dukascopy.com/swiss/english/marketwatch/historical/
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xtsum Tden Awt AAsk ABid Anetv Aspr Bidvlt Askvlt

Variable Mean Std. Dev. Min Max Observations
Tden overall 75.26677 47.33049 1 513 N = 9240
between 8.533282 64.69394 87.96136 n 7
within 46.66641 -11.69459 515.663 T = 1320
Awt overall 1054.783 839.1156 116.9199 22446 N = 9240
between 115.7257 897.358 1212.388 n = 7
within 832.2467 -6.814392 22589.77 T = 1320
AAsk overall 1774.98 508.5863 303.3333 7120 N = 9240
between 360.5916 1334.097 2482.267 n = 7
within 383.6625 -15.26283 6949.145 T = 1320
ABid overall 1777.545 466.5831 738.6842 5030.682 N = 9240
between 318.0393 1349.83 2370.297 n = 7
within 361.9272 180.2238 4437.929 T = 1320
Anetv overall 1035.783 528.9387 .00001 5870 N = 9240
between 414.6311 519.8847 1855.711 n = 7
within 363.8696 -489.9289 5698.981 T = 1320
Aspr overall .0085832 .0053169 .0011938 .0735235 N = 9240
between .0047824 .0023279 .0154508 n = 7
within .0029433 .0007372 .0666559 T = 1320
Bidvlt overall .0042145 .0015374 1.00e-09 .0256355 N = 9240
between .0006871 .0035069 .0053116 n = 7
within .0013997 -.0010971 .0262086 T = 1320
Askvlt overall .0042508 .001574 1.00e-09 .0350855 N = 9240
between .0006182 .0035943 .0052011 n = 7
within .0014663 -.0009503 .0352838 T = 1320

Stata 15 gesby @l e 2ly CI) slasl e 1 yiaald

Al @ Ayl Slpxze o 510 254020 1(3.5) gl

corr Tden Awt AAsk ABid Anetv Aspr Bidvlt Askvlt

(obs=9,240)
Tden Awt AAsk ABid Anetv Aspr Bidvlt Askvlt

Tden 1.0000
Awt -0.5678 1.0000
AAsk -0.0417 0.0307 1.0000
ABid -0.0357 -0.0004 0.4814 1.0000

Anetv -0.0307 0.0158 0.8387 0.8030 1.0000
Aspr -0.1005 0.1021 -0.4867 -0.4776 -0.5457 1.0000

Bidvlt 0.4473 -0.2271 -0.1300 -0.2131 -0.1869 0.3417 1.0000

Askvlt 0.4604 -0.2195 -0.1713 -0.1790 -0.1890 0.3695 0.7696 1.0000

Stata 15 peaby @l e tly CI) slasl e 1 yiaald
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jb resid panell
Jarque-Bera normality test: 1.8e+04 Chi(2) 0
Jarque-Bera test for Ho: normality:

jb resid panel2
Jarque-Bera normality test: 3360 Chi(2) 0
Jarque-Bera test for Ho: normality:

jb resid panel3
Jarque-Bera normality test: 7673 Chi(2) 0
Jarque-Bera test for Ho: normality:

jb resid panel4
Jarque-Bera normality test: 1.3e+05 Chi(2) 0
Jarque-Bera test for Ho: normality:

jb resid panel5
Jarque-Bera normality test: 1.2e+05 Chi(2) 0
Jarque-Bera test for Ho: normality:

jb resid panel6
Jarque-Bera normality test: 8.9e+05 Chi(2) 0
Jarque-Bera test for Ho: normality:

Stata 15 C/abj_ Ol L;..c o Il slael o :).\...GM
Box-Cox ik Lhaw day bl I andall wyjoll JB L) il 2(5.5) el

jb BCresid panell

Jarque-Bera normality test: 647.5 Chi(2) 3.e-141
Jarque-Bera test for Ho: normality:

jb BCresid panel?2
Jarque-Bera normality test: 8.498 Chi(2) .0143
Jarque-Bera test for Ho: normality:

jb BCresid panel3
Jarque-Bera normality test: 212.1 Chi(2) 8.06e-47
Jarque-Bera test for Ho: normality:

jb BCresid panel4
Jarque-Bera normality test: 3.824 Chi(2) .1478
Jarque-Bera test for Ho: normality:

jb BCresid panelb
Jarque-Bera normality test: 7209 Chi (2) 0
Jarque-Bera test for Ho: normality:

jb BCresid panel6

Jarque-Bera normality test: 2.le+04 Chi(2) 0
Jarque-Bera test for Ho: normality:

Stata 15 geaby ol e 2l Sl slasl e yiaald
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. vif
Variable VIF 1/VIF
Awt 1.48 0.677560
Tden 1.48 0.677560
Mean VIF 1.48
. - . Z . .
Stata 15 CALJJJ u\.>-J5'- L;LG ALY I slael e )J.qﬂl\
. - *, - -t £\ W . -
lhettest, rhs fstat quietly reg BCAspr Tden Awt
eusch-Pagan / Cook-Weisberg test for heteroskedasticity hettest, rhs fstat
Ho: Constant variance
Variables: Tden Awt eusch-Pagan / Cook-Weisberg test for heteroskedasticity
Ho: Constant variance
F(2 , 9237) = 51.23 Variables: Tden Awt
Prob > F = 0.0000
F(2 , 9237) = 8.50
quietly reg BCABid Tden Awt Prob > F = 0.0002
lhettest, rhs fstat quietly reg BCBidvlt Tden Awt
eusch-Pagan / Cook-Weisberg test for heteroskedasticity hettest, rhs fstat
Ho: Constant variance
Variables: Tden Awt ceusch-Pagan / Cook-Weisberg test for heteroskedasticity
Ho: Constant variance
F(2 , 9237) = 58.51 Variables: Tden Awt
Prob > F = 0.0000
F(2 , 9237) = 103.61
quietly reg BCAnetv Tden Awt Prob > F = 0.0000
lhettest, rhs fstat quietly reg BCAskvlt Tden Awt
eusch-Pagan / Cook-Weisberg test for heteroskedasticity hettest, rhs fstat
Ho: Constant variance
Variables: Tden Awt eusch-Pagan / Cook-Weisberg test for heteroskedasticity
Ho: Constant variance
F(2 , 9237) = 112.32 Variables: Tden Awt
Prob > F = 0.0000
F(2 , 9237) = 159.92
Prob > F = 0.0000

Stata 15 zeby @l 2 e 2y Il slasl e jeall
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xtunitroot fisher Awt, dfuller trend lags(0)

Fisher-type unit-root test for Awt
Based on augmented Dickey-Fuller tests

Ho: All panels contain unit roots Number of panels = 7
Ha: At least one panel is stationary Number of periods = 1320
AR parameter: Panel-specific Asymptotics: T -> Infinity
Panel means: Included

Time trend: Included

Drift term: Not included ADF regressions: 0 lags

Statistic p-value

Inverse chi-squared(14) P 504.6111 0.0000

Inverse normal Z -21.4991 0.0000

Inverse logit t(39) L* -53.2819 0.0000

Modified inv. chi-squared Pm 92.7168 0.0000

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

xtunitroot fisher Tden, pperron trend lags(0)

Fisher-type unit-root test for Tden
Based on Phillips-Perron tests

Ho: All panels contain unit roots Number of panels = 7
Ha: At least one panel is stationary Number of periods = 1320
AR parameter: Panel-specific Asymptotics: T -> Infinity
Panel means: Included
Time trend: Included

Newey-West lags: 0 lags

Statistic p-value
Inverse chi-squared(14) p 500.5080 0.0000
Inverse normal Z -21.4036 0.0000
Inverse logit t(39) L* -52.8486 0.0000
Modified inv. chi-squared Pm 91.9414 0.0000

P statistic requires number of panels to be finite.
Other statistics are suitable for finite or infinite number of panels.

Stata 15 gesby @l e 2ly CI) slasl e 1 yiaald
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Cum-Prob t.50 t.75 .80 t.85 t.90 t.95 t.975 t.99 t.995 .999 .9995
one-tail 0.50 0.25 0.20 0.15 0.10 0.05 0.025 0.01 0.005 0.001 0.0005
two-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0.002 0.001
df
1 0.000 1.000 1.376 1.963 3.078 6.314 12.71 31.82 63.66 318.31 636.62
2 0.000 0.816 1.061 1.386 1.886 2.920 4.303 6.965 9.925 22.327 31.599
3 0.000 0.765 0.978 1.250 1.638 2.353 3.182 4.541 5.841 10.215 12.924
4 0.000 0.741 0.941 1.190 1.533 2.132 2.776 3.747 4.604 7.173 8.610
5 0.000 0.727 0.920 1.156 1.476 2.015 2.571 3.365 4.032 5.893 6.869
6 0.000 0.718 0.906 1.134 1.440 1.943 2.447 3.143 3.707 5.208 5.959
7 0.000 0.711 0.896 1.119 1.415 1.895 2.365 2.998 3.499 4.785 5.408
8 0.000 0.706 0.889 1.108 1.397 1.860 2.306 2.896 3.355 4.501 5.041
9 0.000 0.703 0.883 1.100 1.383 1.833 2.262 2.821 3.250 4.297 4.781
10 0.000 0.700 0.879 1.093 1.372 1.812 2.228 2.764 3.169 4.144 4.587
11 0.000 0.697 0.876 1.088 1.363 1.796 2.201 2.718 3.106 4.025 4.437
12 0.000 0.695 0.873 1.083 1.356 1.782 2.179 2.681 3.055 3.930 4.318
13 0.000 0.694 0.870 1.079 1.350 1.771 2.160 2.650 3.012 3.852 4.221
14 0.000 0.692 0.868 1.076 1.345 1.761 2.145 2.624 2.977 3.787 4.140
15 0.000 0.691 0.866 1.074 1.341 1.753 2.131 2.602 2.947 3.733 4.073
16 0.000 0.690 0.865 1.071 1.337 1.746 2.120 2.583 2.921 3.686 4.015
17 0.000 0.689 0.863 1.069 1.333 1.740 2.110 2.567 2.898 3.646 3.965
18 0.000 0.688 0.862 1.067 1.330 1.734 2.101 2.552 2.878 3.610 3.922
19 0.000 0.688 0.861 1.066 1.328 1.729 2.093 2.539 2.861 3.579 3.883
20 0.000 0.687 0.860 1.064 1.325 1.725 2.086 2.528 2.845 3.552 3.850
21 0.000 0.686 0.859 1.063 1.323 1.721 2.080 2.518 2.831 3.527 3.819
22 0.000 0.686 0.858 1.061 1.321 1.717 2.074 2.508 2.819 3.505 3.792
23 0.000 0.685 0.858 1.060 1.319 1.714 2.069 2.500 2.807 3.485 3.768
24 0.000 0.685 0.857 1.059 1.318 1.711 2.064 2.492 2.797 3.467 3.745
25 0.000 0.684 0.856 1.058 1.316 1.708 2.060 2.485 2.787 3.450 3.725
26 0.000 0.684 0.856 1.058 1.315 1.706 2.056 2.479 2.779 3.435 3.707
27 0.000 0.684 0.855 1.057 1.314 1.703 2.052 2.473 2.771 3.421 3.690
28 0.000 0.683 0.855 1.056 1.313 1.701 2.048 2.467 2.763 3.408 3.674
29 0.000 0.683 0.854 1.055 1.311 1.699 2.045 2.462 2.756 3.396 3.659
30 0.000 0.683 0.854 1.055 1.310 1.697 2.042 2.457 2.750 3.385 3.646
40 0.000 0.681 0.851 1.050 1.303 1.684 2.021 2.423 2.704 3.307 3.551
60 0.000 0.679 0.848 1.045 1.296 1.671 2.000 2.390 2.660 3.232 3.460
80 0.000 0.678 0.846 1.043 1.292 1.664 1.990 2.374 2.639 3.195 3.416
100 0.000 0.677 0.845 1.042 1.290 1.660 1.984 2.364 2.626 3.174 3.390
1000 0.000 0.675 0.842 1.037 1.282 1.646 1.962 2.330 2.5681 3.098 3.300
zZ 0.000 0.674 0.842 1.036 1.282 1.645 1.960 2.326 2.576 3.090 3.291
0% 50% 60% 70% 80% 90% 95% 98% 99% 99.8% 99.9%
Confidence Level

Source : http://www.sjsu.edu/faculty/gerstman/StatPrimer/t-table.pdf. Consulter le 16/09/2019.
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F critical values Degrees of freedom in the numerator
P 1 2 3 4 5 6 7 8 9
.100 39.86 49.50 53.59 55.83 57.24 58.20 58.91 59.44 59.86
.050 161.45 199.50 215.71 224.58 230.16 233.99 236.77 238.88 240.54
1 .025 647.79 799.50 864.16 899.58 921.85 937.11 948.22 956.66 963.28
.010 4052.2 4999.5 5403.4 5624.6 5763.6 5859.0 5928.4 5981.1 6022.5
.001 405284 500000 540379 562500 576405 585937 592873 598144 602284
.100 8.53 9.00 9.16 9.24 9.29 9.33 9.35 9.37 9.38
.050 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38
2 .025 38.51 39.00 39.17 39.25 39.30 39.33 39.36 39.37 39.39
.010 98.50 99.00 99.17 99.25 99.30 99.33 99.36 99.37 99.39
.001 998.50 999.00 999.17 999.25 999.30 999.33 999.36 999.37 999.39
.100 5.54 5.46 5.39 5.34 5.31 5.28 5.27 5.25 5.24
.050 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81
3 .025 17.44 16.04 15.44 15.10 14.88 14.73 14.62 14.54 14.47
.010 34.12 30.82 29.46 28.71 28.24 27.91 27.67 27.49 27.35
5 .001 167.03 148.50 141.11 137.10 134.58 132.85 131.58 130.62 129.86
=
g .100 4.54 4.32 4.19 4.11 4.05 4.01 3.98 3.95 3.94
g .050 7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00
g 4 .025 12.22 10.65 9.98 9.60 9.36 9.20 9.07 8.98 8.90
S .010 21.20 18.00 16.69 15.98 15.52 15.21 14.98 14.80 14.66
é) .001 74.14 61.25 56.18 53.44 51.71 50.53 49.66 49.00 48.47
o
é .100 4.06 3.78 3.62 3.52 3.45 3.40 3.37 3.34 3.32
5 .050 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77
3 5 .025 10.01 8.43 7.76 7.39 7.15 6.98 6.85 6.76 6.68
g .010 16.26 13.27 12.06 11.39 10.97 10.67 10.46 10.29 10.16
5 .001 47.18 37.12 33.20 31.09 29.75 28.83 28.16 27.65 27.24
§ .100 3.78 3.46 3.29 3.18 3.11 3.05 3.01 2.98 2.96
&0 .050 5.99 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10
A 6 .025 8.81 7.26 6.60 6.23 5.99 5.82 5.70 5.60 5.52
.010 13.75 10.92 9.78 9.15 8.75 8.47 8.26 8.10 7.98
.001 35.51 27.00 23.70 21.92 20.80 20.03 19.46 19.03 18.69
.100 3.59 3.26 3.07 2.96 2.88 2.83 2.78 2.75 2.72
.050 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68
7 .025 8.07 6.54 5.89 5.52 5.29 5.12 4.99 4.90 4.82
.010 12.25 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.72
.001 29.25 21.69 18.77 17.20 16.21 15.52 15.02 14.63 14.33
[ N N J
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F critical values (continued)

Degrees of freedom in the numerator
p 1 2 3 4 5 6 7 8 9

.100 2.89 2.50 2.29 2.16 2.06 2.00 1.94 1.90 1.87

.050 4.20 3.34 2.95 2.71 2.56 2.45 2.36 2.29 2.24

28 .025 5.61 4.22 3.63 3.29 3.06 2.90 2.78 2.69 2.61

.010 7.64 5.45 4.57 4.07 3.75 3.53 3.36 3.23 3.12

.001 13.50 8.93 7.19 6.25 5.66 5.24 4.93 4.69 4.50

.100 2.89 2.50 2.28 2.15 2.06 1.99 1.93 1.89 1.86

.050 4.18 3.33 2.93 2.70 2.55 2.43 2.35 2.28 2.22

29 .025 5.59 4.20 3.61 3.27 3.04 2.88 2.76 2.67 2.59

.010 7.60 5.42 4.54 4.04 3.73 3.50 3.33 3.20 3.09

.001 13.39 8.85 7.12 6.19 5.59 5.18 4.87 4.64 4.45

§ .100 2.88 2.49 2.28 2.14 2.05 1.98 1.93 1.88 1.85

g .050 4.17 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.21

é‘ 30 .025 5.57 4.18 3.59 3.25 3.03 2.87 2.75 2.65 2.57

3 .010 7.56 5.39 4.51 4.02 3.70 3.47 3.30 3.17 3.07

_§ .001 13.29 8.77 7.05 6.12 5.53 5.12 4.82 4.58 4.39

;:: .100 2.84 2.44 2.23 2.09 2.00 1.93 1.87 1.83 1.79

o .050 4.08 3.23 2.84 2.61 2.45 2.34 2.25 2.18 2.12

g 40 .025 5.42 4.05 3.46 3.13 2.90 2.74 2.62 2.53 2.45

3 .010 7.31 5.18 4.31 3.83 3.51 3.29 3.12 2.99 2.89

"§ .001 12.61 8.25 6.59 5.70 5.13 4.73 4.44 4.21 4.02
~

:5 .100 2.81 2.41 2.20 2.06 1.97 1.90 1.84 1.80 1.76

b .050 4.03 3.18 2.79 2.56 2.40 2.29 2.20 2.13 2.07

8 50 .025 5.34 3.97 3.39 3.05 2.83 2.67 2.55 2.46 2.38

5 .010 7.17 5.06 4.20 3.72 3.41 3.19 3.02 2.89 2.78

8 .001 12.22 7.96 6.34 5.46 4.90 4.51 4.22 4.00 3.82

.100 2.79 2.39 2.18 2.04 1.95 1.87 1.82 1.77 1.74

.050 4.00 3.15 2.76 2.53 2.37 2.25 2.17 2.10 2.04

60 .025 5.29 3.93 3.34 3.01 2.79 2.63 2.51 2.41 2.33

.010 7.08 4.98 4.13 3.65 3.34 3.12 2.95 2.82 2.72

.001 11.97 7.77 6.17 5.31 4.76 4.37 4.09 3.86 3.69

.100 2.76 2.36 2.14 2.00 1.91 1.83 1.78 1.73 1.69

.050 3.94 3.09 2.70 2.46 2.31 2.19 2.10 2.03 1.97

100 .025 5.18 3.83 3.25 2.92 2.70 2.54 2.42 2.32 2.24

.010 6.90 4.82 3.98 3.51 3.21 2.99 2.82 2.69 2.59

.001 11.50 7.41 5.86 5.02 4.48 4.11 3.83 3.61 3.44

.100 2.73 2.33 2.11 1.97 1.88 1.80 1.75 1.70 1.66

.050 3.89 3.04 2.65 2.42 2.26 2.14 2.06 1.98 1.93

200 .025 5.10 3.76 3.18 2.85 2.63 2.47 2.35 2.26 2.18

.010 6.76 4.71 3.88 3.41 3.11 2.89 2.73 2.60 2.50

.001 11.15 7.15 5.63 4.81 4.29 3.92 3.65 3.43 3.26

.100 2.71 2.31 2.09 1.95 1.85 1.78 1.72 1.68 1.64

.050 3.85 3.00 2.61 2.38 2.22 2.11 2.02 1.95 1.89

1000 .025 5.04 3.70 3.13 2.80 2.58 2.42 2.30 2.20 2.13

.010 6.66 4.63 3.80 3.34 3.04 2.82 2.66 2.53 2.43

.001 10.89 6.96 5.46 4.65 4.14 3.78 3.51 3.30 3.13

Source : https://www.stat.purdue.edu/~jtroisi/STAT350Spring2015/tables/FTable.pdf.

Consulter le 17/09/20109.
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Chi-square Distribution Table

d.f. .995 .99 .975 .95 .9 1 .05 .025 .01

1 0.00 0.00 0.00 0.00 0.02 2.71 3.84 5.02 6.63
2 0.01 0.02 0.05 0.10 0.21 4.61 5.99 7.38 9.21

3 0.07 0.11 0.22 0.35 0.58 6.25 7.81 9.35 11.34
4 0.21 0.30 0.48 0.71 1.06 7.78 9.49 11.14 13.28
5 0.41 0.55 0.83 1.15 161 9.24 11.07 12.83 15.09
6 0.68 0.87 1.24 1.64 2.20 10.64 12.59 14.45 16.81
7 0.99 1.24 1.69 217 2.83 12.02 14.07 16.01 18.48
8 1.34 1.65 218 273 3.49 13.36 15.51 17.53 20.09
9 1.73 2.09 270 333 4.17 14.68 16.92 19.02 21.67
10 2.16 2.56 3.25 394 4.87 15.99 18.31 20.48 23.21
11 2.60 3.05 3.82 457 5.58 17.28 19.68 21.92 24.72
12 3.07 3.57 440 5.23 6.30 18.55 21.03 23.34 26.22
13 3.57 4.11 5.01 5.89 7.04 19.81 22.36 24.74 27.69
14 4.07 4.66 5.63 6.57 7.79 21.06 23.68 26.12 29.14
15 4.60 5.23 6.26 7.26 8.55 22.31 25.00 27.49 30.58
16 5.14 5.81 6.91 7.96 9.31 23.54 26.30 28.85 32.00
17 5.70 6.41 7.56 8.67 10.09 24.77 27.59 30.19 33.41
18 6.26 7.01 8.23 939 10.86 25.99 28.87 31.53 34.81
19 6.84 7.63 891 10.12 11.65 27.20 30.14 32.85 36.19
20 7.43 8.26 9.59 10.85 12.44 2841 31.41 34.17 37.57
22 8.64 9.54 1098 12.34 14.04 30381 33.92 36.78 40.29
24 9.89 10.86 1240 13.85 15.66 33.20 36.42 39.36 42.98

26 1116 1220 13.84 1538 17.29 35.56 38.89 41.92 45.64

Source:https://people.smp.uq.edu.au/YoniNazarathy/stat_models_B_course_spring_07/distri

butions/chisqtab.pdf
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regress BCAAsk Tden Awt, vce(cluster ID)

Linear regression Number of obs = 9,240
F(2, 6) = 0.41
Prob > F = 0.6786
R-squared = 0.0009
Root MSE = .02522

(Std. Err. adjusted for 7 clusters in ID)

Robust
BCAAsk Coef. Std. Err. t P>|t| [95% Conf. Interval]
Tden -.0000186 .0000276 -0.67 0.527 -.0000861 .000049
Awt -8.53e-07 9.68e-07 -0.88 0.412 -3.22e-06 1.52e-06
_cons 2.87148 .0076865 373.57 0.000 2.852671 2.890288

Stata 15 C/abj Ol L;..c o Il slael o :).\...GM
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*Fixed effect model, LSDV regression.
xtscc BCAAsk dl-d6 Tden Awt

Regression with Driscoll-Kraay standard errors Number of obs = 9240
Method: Pooled OLS Number of groups = 7
Group variable (i): ID F( 8, 6) = 359.61
maximum lag: 7 Prob > F = 0.0000
R-squared = 0.4278
Root MSE = 0.0191
Drisc/Kraay
BCAAsk Coef. Std. Err. t P>t [95% Conf. Interval]
dl -.0113805 .0009513 -11.96 0.000 -.0137083 -.0090526
d2 .0202204 .0010923 18.51 0.000 .0175476 .0228931
d3 -.0161058 .0012576 -12.81 0.000 -.0191831 -.0130286
d4 -.0370977 .0011936 -31.08 0.000 -.0400184 -.034177
ds -.0192155 .0012033 -15.97 0.000 -.0221599 -.0162712
de -.0168367 .001292 -13.03 0.000 -.0199981 -.0136753
Tden -.0000287 8.83e-06 -3.26 0.017 -.0000503 -7.14e-06
Awt -1.34e-06 8.45e-07 -1.58 0.165 -3.41e-06 7.31e-07
_cons 2.884246 .0015253 1890.89 0.000 2.880514 2.887978

Stata 15 geaby ol e 2l Sl slasl e 2 yiaald
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*Random effect model.

xtreg BCAAsk Tden Awt, re theta vce (cluster ID)

Random-effects GLS regression Number of obs = 9,240
Group variable: ID Number of groups = 7
R-sqg: Obs per group:
within 0.0037 min = 1,320
between = 0.0990 avg = 1,320.0
overall = 0.0009 max = 1,320
Wald chi2 (2) = 3.22
corr(u_ i, X) = 0 (assumed) Prob > chi2 = 0.1999
theta = .9669017
(Std. Err. adjusted for 7 clusters in ID)
Robust
BCAAsk Coef. Std. Err. z P>|z]| [95% Conf. Interval]
Tden -.0000287 .000016 -1.79 0.073 -.0000601 2.66e-06
Awt -1.34e-06 1.07e-06 -1.25 0.211 -3.43e-06 7.59e-07
_cons 2.872757 .0070072 409.97 0.000 2.859023 2.88649
sigma u .01586827
sigma_e .01909239
rho .40855637 (fraction of variance due to u i)

Stata 15 Cf‘t’f' Ol L;..c o Il slael o :).\...GM

1 BUILSDV 4 Pooled OLS oy alolioll F Lasl 1(15.5) Goulll

*F-test (Pooled or fixed effect/LSDV)
*HO0: Pooled-reg is consistent / Hl: Fixed effect is consistent
qui xtscc BCAAsk dl-dé6 Tden Awt

test dl d2 d3 d4 d5 d6

dl =
dz2 =
d3 =
d4 =
ds =
de =

o U w N
O O O O O O

F( o, 6) 477.67
Prob > F = 0.0000

Stata 15 peaby @l e 2ly CI) slasl e 1 yiaald
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*LM test (pooled or Random effect)
*HO: Pooled-reg is consistent / Hl: Random effect is consistent
quietly xtreg BCAAsk Tden Awt, re theta vce(cluster ID)
. XttestO
Breusch and Pagan Lagrangian multiplier test for random effects

BCAAsk[ID,t] = Xb + u[ID] + e[ID,t]

Estimated results:

Var sd = sqgrt (Var)
BCAAsk .0006365 .0252284
e .0003645 .0190924
u .0002518 .0158683
Test: Var(u) = 0
chibar2 (01) = 1.1le+06

Prob > chibar? 0.0000

Stata 15 C/abj_ ol L;..c o Il slael o :).\...al\

1 kLU Robust Hausman Lz = :(17.5) ol
*Robust Haussman test (random or fixed) effect
*HO: RE is consistent / Hl: FE is consistent
quietly xtreg BCAAsk Tden Awt, re theta vce(cluster ID)
xtoverid, cluster (ID)
Test of overidentifying restrictions: fixed vs random effects

Cross-section time-series model: xtreg re robust cluster (ID)
Sargan-Hansen statistic 125.243 Chi-sqg(2) P-value = 0.0000

Stata 15 zebpy @l 2 e 2y Il slasl e ybealld
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vce (cluster 1ID)

Linear regression Number of obs = 9,240
F(ZI 6) = 1.06
Prob > F = 0.4042
R-squared = 0.0014
Root MSE = .01251
(Std. Err. adjusted for 7 clusters in ID)

Robust
BCABid Coef. Std. Err. t P>|t| [95% Conf. Interval]
Tden -9.48e-06 .0000118 -0.80 0.453 -.0000384 .0000194
Awt -6.62e-07 4.55e-07 -1.45 0.196 -1.77e-06 4.52e-07
_cons 2.370849 .0040788 581.26 0.000 2.360868 2.380829

*Fixed effect model,

Stata 15 C/abj Ol L;..c o Il slael o :).\...GM

2 B auldl BN 23k il Sl

LSDV regression.

xtscc BCABRid dl-d6 Tden Awt

(19.5) &l

Regression with Driscoll-Kraay standard errors Number of obs = 9240
Method: Pooled OLS Number of groups 7
Group variable (i): ID F( 8, 0) = 321.49
maximum lag: 7 Prob > F = 0.0000
R-squared = 0.4014
Root MSE = 0.0097
Drisc/Kraay
BCABid Coef. Std. Err. t P>t [95% Conf. Interval]
dl -.0072925 .0005153 -14.15 0.000 -.0085534 -.0060315
d2 .0083546 .000495 16.88 0.000 .0071434 .0095658
d3 -.0090353 .0006899 -13.10 0.000 -.0107233 -.0073472
d4 -.0191846 .00056 -34.26 0.000 -.0205548 -.0178144
ds -.0094038 .0006166 -15.25 0.000 -.0109125 -.0078951
de -.0053242 .0005407 -9.85 0.000 -.0066473 -.0040011
Tden -.0000154 3.52e-06 -4.36 0.005 -.000024 -6.75e-06
Awt -9.03e-07 2.73e-07 -3.31 0.016 -1.57e-06 -2.36e-07
_cons 2.377531 .0006373 3730.70 0.000 2.375972 2.379091

Stata 15 geaby ol e 2ly Sl slasl e 1 yiaald
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*Random effect model.

xtreg BCABid Tden Awt, re theta vce (cluster ID)

Random-effects GLS regression Number of obs = 9,240
Group variable: ID Number of groups = 7
R-sqg: Obs per group:
within 0.0051 min = 1,320
between = 0.3063 avg = 1,320.0
overall = 0.0014 max = 1,320

Wald chi2 (2)
corr(u_ i, X) = 0 (assumed) Prob > chi?2
theta .9617482

9.29
0.0096

(Std. Err. adjusted for 7 clusters in ID)

Robust
BCABid Coef. Std. Err. z P>|z]| [95% Conf. Interval]
Tden -.0000154 6.03e-06 -2.55 0.011 -.0000272 -3.55e-06
Awt -9.03e-07 3.17e-07 -2.85 0.004 -1.52e-06 -2.82e-07
_cons 2.371547 .0037196 637.58 0.000 2.364256 2.378837
sigma u .00696527
sigma e .00968711
rho .34080212 (fraction of variance due to u 1)

Stata 15 Cf‘t’f' Ol L;..c o Il slael o :).\...GM

2 LUILSDV s Pooled OLS oy abolioll F Lasl 1(21.5) Goull!

*F-test (Pooled or fixed effect/LSDV)
*HO0: Pooled-reg is consistent / Hl: Fixed effect is consistent
qui xtscc BCABid dl-d6 Tden Awt

test dl d2 d3 d4 d5 d6

dl =
dz =
d3 =
d4d =
ds =
de =

o U W N
O O O O O O

F( 6, 6) = 402.15
Prob > F = 0.0000

Stata 15 geaby ol e 2ly Sl slasl e 1 yiaald
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*1M test (pooled or Random effect)
*HO: Pooled-reg is consistent / Hl: Random effect is consistent
quietly xtreg BCABid Tden Awt, re theta vce(cluster ID)
xttestO
Breusch and Pagan Lagrangian multiplier test for random effects

BCABid[ID,t] = Xb + ul[ID] + e[ID,t]

Estimated results:

Var sd = sgrt (Var)
BCABid .000150606 .012515
e .0000938 .0096871
u .0000485 .0069653
Test: Var (u) = 0
chibar2 (01) = 9.7e+05

0.0000

Prob > chibar?2

Stata 15 gesby ol e 2ly Sl slasl e 1 ydaald
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*Robust Haussman test (random or fixed) effect
*HO: RE is consistent / Hl: FE is consistent
quietly xtreg BCABid Tden Awt, re theta vce(cluster ID)

xtoverid, cluster (ID)
Test of overidentifying restrictions: fixed vs random effects

Cross-section time-series model: xtreg re robust cluster (ID)
Sargan-Hansen statistic 122.528 Chi-sqg(2) P-value = 0.0000

Stata 15 gesby @l e tly SISl e 1 yiaald
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vce (cluster ID)

*Pooled medel regression.
regress BCAnetv Tden Awt,

Linear regression Number of obs = 9,240
F(2, 6) = 0.46
Prob > F = 0.6525
R-squared = 0.0013
Root MSE = 4.5962
(Std. Err. adjusted for 7 clusters in ID)

Robust
BCAnetv Coef. Std. Err. t P>t [95% Conf. Interval]
Tden -.0031897 .0054308 -0.59 0.578 -.0164785 .0100991
Awt -.0002371 .0002552 -0.93 0.389 -.0008615 .0003872
_cons 25.41356 1.609425 15.79 0.000 21.47544 29.35168

Stata 15 pesby ol e tly Sl slasl e 1 yiaald
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*Fixed effect model, LSDV regression.
xtscc BCAnetv dl-d6 Tden Awt

Regression with Driscoll-Kraay standard errors Number of obs = 9240
Method: Pooled OLS Number of groups = 7
Group variable (i): ID F( 8, 0) = 566.25
maximum lag: 7 Prob > F = 0.0000
R-squared 0.5162
Root MSE = 3.1999
Drisc/Kraay
BCAnetv Coef. Std. Err. t P>|t] [95% Conf. Interval]
dl -2.0689 .1408921 -14.68 0.000 -2.413651 -1.72415
d2 4.377129 .1717829 25.48 0.000 3.956791 4.797466
d3 -2.724665 .2535664 -10.75 0.000 -3.345119 -2.10421
d4 -7.360277 .2158698 -34.10 0.000 -7.888492 -6.832063
ds -3.161497 .2105562 -15.01 0.000 -3.676709 -2.646285
de -2.994851 .1574935 -19.02 0.000 -3.380224 -2.609479
Tden -.0052778 .0016876 -3.13 0.020 -.0094072 -.0011484
Awt -.000333 .0001887 -1.76 0.128 -.0007946 .0001287
_cons 27.66225 .3138136 88.15 0.000 26.89438 28.43013

Stata 15 geaby ol e 2l Sl slasl e 1 yiaald
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*Random effect model.

xtreg BCAnetv Tden Awt, re theta vce (cluster ID)

Random-effects GLS regression Number of obs = 9,240
Group variable: ID Number of groups = 7
R-sqg: Obs per group:
within = 0.0059 min = 1,320
between = 0.3283 avg = 1,320.0
overall = 0.0013 max = 1,320
Wald chi2 (2) = 2.34
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.3108
theta = .97233963
(Std. Err. adjusted for 7 clusters in ID)
Robust
BCAnetv Coef. Std. Err. z P>|z| [95% Conf. Interval]
Tden -.0052762 .0034718 -1.52 0.129 -.0120808 .0015284
Awt -.0003329 .0002386 -1.39 0.163 -.0008006 .0001348
_cons 25.67162 1.444574 17.77 0.000 22.8403 28.50293
sigma u 3.1829523
sigma e 3.1999357
rho .49733925 (fraction of variance due to u i)

Stata 15 Cf‘t’f' Ol L;..c o Il slael o :).\...GM

3 BUILSDV 4 Pooled OLS oy aloliadl F Lasl 1(27.5) Goulll

*F-test (Pooled or fixed effect/LSDV)
*HO: Pooled-reg is consistent / Hl: Fixed effect is consistent
qui xtscc BCAnetv dl-d6 Tden Awt

test dl d2 d3 d4 d5 dé6

dl =
d2 =
d3 =
d4 =
ds =
deée =

_~ o~ o~~~ ~
o U W N
O O O O O O

F( o, 6) 748.97
Prob > F = 0.0000

Stata 15 peaby @l e tly CI) slasl e 1 yiaald
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*LM test (pooled or Random effect)
*HO: Pooled-reg is consistent / Hl: Random effect is consistent
quietly xtreg BCAnetv Tden Awt, re theta vce(cluster ID)
xttestO
Breusch and Pagan Lagrangian multiplier test for random effects

BCAnetv[ID,t] = Xb + u[ID] + e[ID,t]

Estimated results:

Var sd = sqgrt (Var)
BCAnetv 21.14845 4.598744
e 10.23959 3.199936
u 10.13119 3.182952
Test: Var (u) = 0
chibar2 (01) = 1.6e+06
Prob > chibar2 = 0.0000

Stata 15 C/abj_ Ol L;..c o Il slael o :).\...al\
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*Robust Haussman test (random or fixed) effect
*HO: RE 1s consistent / Hl: FE is consistent
quietly xtreg BCAnetv Tden Awt, re theta vce(cluster ID)

xtoverid, cluster (ID)
Test of overidentifying restrictions: fixed vs random effects

Cross-section time-series model: xtreg re robust cluster (ID)
Sargan-Hansen statistic 52.051 Chi-sg(2) P-value = 0.0000

Stata 15 zebpy @l 2 e 2y Il slasl e ybealld
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*Pooled medel regression.

regress BCAspr Tden Awt, vce(cluster ID)

Linear regression Number of obs = 9,240
F(2, 6) = 6.41
Prob > F = 0.0324
R-squared = 0.0119
Root MSE = .10488
(Std. Err. adjusted for 7 clusters in ID)

Robust
BCAspr Coef. Std. Err. t P>t | [95% Conf. Intervall]
Tden -.0001588 .0001085 -1.46 0.194 -.0004244 .0001067
Awt 6.47e-06 2.03e-06 3.19 0.019 1.51e-06 .0000114
_cons -2.24181 .0411971 -54.42 0.000 -2.342616 -2.141005

Stata 15 C/abj ol L;..c o Il slael o :).\...GM
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*Fixed effect model, LSDV regression.
xtscc BCAspr dl-d6 Tden Awt

Regression with Driscoll-Kraay standard errors Number of obs = 9240
Method: Pooled OLS Number of groups = 7
Group variable (i): ID F( 8, 6) = 12271.39
maximum lag: 7 Prob > F = 0.0000
R-squared = 0.8589
Root MSE = 0.0396
Drisc/Kraay
BCAspr Coef. Std. Err. t P>t [95% Conf. Intervall]
dl .2022215 .0014933 135.42 0.000 .1985675 .2058755
d2 -.0455663 .0012329 -36.96 0.000 -.0485831 -.0425495
d3 .1162669 .0017337 67.06 0.000 .1120247 .1205091
d4 .2424827 .0017363 139.65 0.000 .2382341 .2467313
ds .1066551 .0017385 61.35 0.000 .1024011 .110909
de .1743141 .0013521 128.92 0.000 .1710056 .1776227
Tden .0000108 .0000513 0.21 0.839 -.0001146 .0001363
Awt 6.34e-06 2.11e-06 3.01 0.024 1.18e-06 .0000115
_cons -2.368203 .0057186 -414.12 0.000 -2.382196 -2.35421

Stata 15 peaby @l e tly SISl e 1 yiaald
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*Random effect model.
xtreg BCAspr Tden Awt, re theta vce (cluster ID)

Random-effects GLS regression Number of obs = 9,240
Group variable: ID Number of groups = 7
R-sqg: Obs per group:
within 0.0157 min = 1,320
between = 0.1311 avg = 1,320.0
overall = 0.0075 max = 1,320

Wald chi2 (2) = 16.27
corr(u i, X) = 0 (assumed) Prob > chi?2 = 0.0003
theta = .98818662
(Std. Err. adjusted for 7 clusters in ID)
Robust
BCAspr Coef. Std. Err. zZ P>|z| [95% Conf. Interval]
Tden .0000108 .00003438 0.31 0.756 -.0000574 .000079
Awt 6.34e-06 1.78e-06 3.55 0.000 2.84e-06 9.83e-06
_cons -2.254434 .0383263 -58.82 0.000 -2.329552 -2.179316
sigma u .09237034
sigma e .03964825
rho .84442372 (fraction of variance due to u i)

Stata 15 Cf‘t’f' Ol L;..c o Il slael o :).\...GM
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*F-test (Pooled or fixed effect/LSDV)
*HO: Pooled-reg is consistent / Hl: Fixed effect is consistent
qui xtscc BCAspr dl-d6 Tden Awt

test dl d2 d3 d4 d5 dé6

dl =
dz =
d3 =
d4d =
ds =
de =

o U W N
O O O O O O

F( 6, 6) =16039.51
Prob > F = 0.0000

Stata 15 geaby ol e 2l Sl slasl e yiaald
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*LM test (pooled or Random effect)
*H0: Pooled-reg is consistent / Hl: Random effect is consistent
quietly xtreg BCAspr Tden Awt, re theta vce(cluster ID)
xttestO
Breusch and Pagan Lagrangian multiplier test for random effects

BCAspr[ID,t] = Xb + u[ID] + e[ID,t]

Estimated results:

Var sd = sqgrt(Var)
BCAspr .0111306 .1055016
e .001572 .0396483
u .0085323 .0923703
Test: Var(u) = 0
chibar2 (01) = 4.4e+06

0.0000

Prob > chibar?2

Stata 15 pesby ol e 2ly CI) slasl e 1 ydaald
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*Robust Haussman test (random or fixed) effect
*HO: RE is consistent / Hl: FE is consistent
quietly xtreg BCAspr Tden Awt, re theta vce(cluster ID)
xtoverid, cluster (ID)
Test of overidentifying restrictions: fixed vs random effects

Cross-section time-series model: xtreg re robust cluster (ID)
Sargan-Hansen statistic 128.059 Chi-sg(2) P-value = 0.0000

Stata 15 geaby ol e tly SISl e 1 yiaald
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*Pooled medel regression.

regress BCBidvlt Tden Awt, vce(cluster ID)

Linear regression Number of obs = 9,240
F(2, 6) = 38.56
Prob > F 0.0004
R-squared = 0.1854
Root MSE = .02236
(Std. Err. adjusted for 7 clusters in ID)
Robust
BCRidvlt Coef. Std. Err. t P>t [95% Conf. Interval]
Tden .0002144 .0000246 8.73 0.000 .0001543 .0002745
Awt -1.04e-06 9.43e-07 -1.10 0.313 -3.35e-06 1.27e-06
_cons -1.942142 .0049783 =-390.12 0.000 -1.954323 -1.929961

Stata 15 pesby ol e tly Sl slasl e 1 yiaald
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*Fixed effect model, LSDV regression.
xtscc BCBidvlt dl-d6 Tden Awt

Regression with Driscoll-Kraay standard errors Number of obs = 9240
Method: Pooled OLS Number of groups = 7
Group variable (i): ID F( 8, 0) = 191.31
maximum lag: 7 Prob > F = 0.0000
R-squared = 0.4064
Root MSE 0.0191
Drisc/Kraay
BCBidvlt Coef. Std. Err. t P>t [95% Conf. Interval]
dl .0208009 .0008766 23.73 0.000 .0186559 .0229458
d2 -.0040675 .0007775 -5.23 0.002 -.00597 -.002165
ds3 .0045983 .0008963 5.13 0.002 .0024051 .0067916
d4 .0230865 .0010701 21.57 0.000 .020468 .0257049
d5 -.0102084 .0010927 -9.34 0.000 -.0128822 -.0075346
de -.0016864 .0013124 -1.28 0.246 -.0048977 .001525
Tden .0002375 .0000257 9.24 0.000 .0001746 .0003004
Awt -1.18e-06 9.87e-07 -1.20 0.275 -3.60e-06 1.23e-06
_cons -1.948375 .0027959 -696.86 0.000 -1.955216 -1.941533

Stata 15 peaby @l e tly CI) slasl e 1 yiaald
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*Random effect model.

. xtreg BCBidvlt Tden Awt, re theta vce (cluster ID)

Random-effects GLS regression Number of obs = 9,240
Group variable: ID Number of groups = 7
R-sq: Obs per group:
within = 0.2719 min = 1,320
between = 0.2112 avg = 1,320.0
overall = 0.1854 max = 1,320
Wald chi2 (2) = 165.48
corr(u i, X) = 0 (assumed) Prob > chi2 = 0.0000
theta = .95237846

(Std. Err. adjusted for 7 clusters in ID)

Robust
BCBidvlt Coef. Std. Err. Z P>|z| [95% Conf. Interval]
Tden .0002375 .0000193 12.30 0.000 .0001996 .0002753
AWt -1.18e-06 9.84e-07 -1.20 0.229 -3.11e-06 7.44e-07
_cons -1.943725 .0043153 -450.42 0.000 -1.952183 -1.935267
sigma u .01102497
sigma e .01909681
rho .24998033 (fraction of variance due to u_ i)

Stata 15 Cf‘t’f' Ol L;..c o Il slael o :).\...GM
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*F-test (Pooled or fixed effect/LSDV)
*HO: Pooled-reg is consistent / Hl: Fixed effect is consistent
qui xtscc BCBidvlt dl-d6 Tden Awt

test dl1 d2 d3 d4 d5 d6

dl =
d2 =
d3 =
d4d =
ds =
de =

~ o~ o~ o~~~
o O W DN
O O O O O o

F( 6, 6) 221.03
Prob > F = 0.0000

Stata 15 geaby ol e 2l Sl slasl e yiaald
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*LM test (pooled or Random effect)
*HO: Pooled-reg is consistent / Hl: Random effect is consistent
quietly xtreg BCBidvlt Tden Awt, re theta vce(cluster ID)
xttestO
Breusch and Pagan Lagrangian multiplier test for random effects

BCBidvl1lt[ID,t] = Xb + u[ID] + e[ID,t]

Estimated results:

Var sd = sqgrt (Var)
BCBidvlt .0006139 .0247766
e .0003647 .0190968
u .0001215 .011025
Test: Var(u) = 0
chibar2 (01) = 4.4e+05

0.0000

Prob > chibar2

Stata 15 C/abj_ Ol L;..c o Il slael o :).\...al\
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*Robust Haussman test (random or fixed) effect
*HO: RE is consistent / Hl: FE is consistent
quietly xtreg BCBidvlt Tden Awt, re theta vce(cluster ID)

xtoverid, cluster (ID)
Test of overidentifying restrictions: fixed vs random effects

Cross-section time-series model: xtreg re robust cluster (ID)
Sargan-Hansen statistic 4.685 Chi-sg(2) P-value = 0.0961

Stata 15 zebpy @l 2 e 2y Il slasl e yiealld
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*Pooled medel regression.

regress BCAskvlt Tden Awt, vce(cluster ID)

Linear regression Number of obs = 9,240
F(2, ©6) = 92.18
Prob > F = 0.0000
R-squared = 0.2098
Root MSE = .03442
(Std. Err. adjusted for 7 clusters in ID)
Robust
BCAskvlt Coef. Std. Err. t P>t [95% Conf. Interval]
Tden .0003619 .0000267 13.57 0.000 .0002966 .0004271
Awt -1.23e-06 1.70e-06 -0.72 0.498 -5.38e-06 2.93e-06
_cons -2.261599 .0069809 -323.97 0.000 -2.27868 -2.244517

Stata 15 pesby ol e tly Sl slasl e 1 yiaald

6 Ll asldl By Csj;‘ JRbF LE

*Fixed effect model, LSDV regression.
xtscc BCAskvlt dl-dé Tden Awt

:(43.5) gl

Regression with Driscoll-Kraay standard errors Number of obs = 9240
Method: Pooled OLS Number of groups 7
Group variable (i): ID F( 0) = 194.06
maximum lag: 7 Prob > F = 0.0000
R-squared 0.4007
Root MSE = 0.0300
Drisc/Kraay
BCAskvlt Coef. Std. Err. t P>|t| [95% Conf. Intervall]
di .0327618 .0014144 23.16 0.000 .0293008 .0362228
dz -.0059141 .001082 -5.47 0.002 -.0085617 -.0032665
d3 .0078201 .0014971 5.22 0.002 .0041569 .0114832
d4 .0334017 .0017207 19.41 0.000 .0291912 .0376121
ds -.0144425 .0015496 -9.32 0.000 -.0182343 -.0106507
de .0050529 .0015885 3.18 0.019 .0011659 .00894
Tden .0003983 .0000346 11.53 0.000 .0003138 .0004829
Awt -1.54e-06 1.64e-06 -0.94 0.382 -5.55e-06 2.47e-06
_cons -2.27239 .0040398 -562.50 0.000 -2.282275 -2.262505

Stata 15 peaby @l e 2ly SISl e 1 yiaald
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*Random effect model.

. xtreg BCAskvlt Tden Awt, re theta vce (cluster ID)

Random-effects GLS regression Number of obs = 9,240
Group variable: ID Number of groups = 7
R-sqg: Obs per group:
within = 0.2939 min = 1,320
between = 0.2738 avg = 1,320.0
overall = 0.2098 max = 1,320

Wald chi2 (2) = 296.70
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000
theta = .94624035
(Std. Err. adjusted for 7 clusters in ID)
Robust

BCAskvlt Coef. Std. Err. z P>|z| [95% Conf. Intervall]

Tden .0003982 .0000262 15.20 0.000 .0003469 .0004496

Awt -1.54e-06 1.47e-06 -1.05 0.294 -4.42e-06 1.34e-06

_cons -2.264 .0061574 -367.69 0.000 -2.276068 -2.251932
sigma_u .01532857
sigma_e .02998288

rho .2072114 (fraction of variance due to u i)

Stata 15 gesby ol e 2ly Sl slasl e 1 ydaald

6 LUILSDV 4 Pooled OLS oy aloliall F Lasl :(45.5) Goulll

*F-test (Pooled or fixed effect/LSDV)
*HO: Pooled-reg is consistent / Hl: Fixed effect is consistent
qui xtscc BCAskvlt dl-d6 Tden Awt

test dl d2 d3 d4 d5 d6

dl =
d2 =
d3 =
d4 =
ds =
de =

o O W w N
O O O O O O

F( 6, 6)
Prob > F

213.69
0.0000

Stata 15 geaby ol e 2l Sl slasl e yiaald
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*LM test (pooled or Random effect)
*H0: Pooled-reg is consistent / Hl: Random effect is consistent
quietly xtreg BCAskvlt Tden Awt, re theta vce(cluster ID)
xttestO
Breusch and Pagan Lagrangian multiplier test for random effects

BCAskvl1t[ID,t] = Xb + u[ID] + e[ID,t]

Estimated results:

Var sd = sqgrt (Var)
BCAskvlt .0014987 .0387129
e .000899 .0299829
u .000235 .0153286
Test: Var(u) = 0
chibar2 (01) = 3.5e+05

Prob > chibar?2 0.0000

Stata 15 zeby @l e 2y Il slasl e jiealld

.6 kL Robust Hausman Lz =55 :(47.5) ol
*Robust Haussman test (random or fixed) effect
*HO: RE 1is consistent / Hl: FE is consistent
quietly xtreg BCAskvlt Tden Awt, re theta vce(cluster ID)
xtoverid, cluster (ID)
Test of overidentifying restrictions: fixed vs random effects

Cross-section time-series model: xtreg re robust cluster (ID)
Sargan-Hansen statistic 5.357 Chi-sqg(2) P-value = 0.0687

Stata 15 zebpy @l 2 e 2y Il slasl e ybealld
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Résumé :

Cette ¢tude a pour objectif d’observer minutieusement 1’activité du trading
a haute fréquence, exprimé par I’intensit¢ des opérations des tradeurs a haute
fréquence et par le délai d’attente moyen entre chaque transaction successive,
pour ensuite parvenir a tester leurs impacts sur les composants de la
microstructure du marché des changes. Ces mémes composants se constituent de
plusieurs variables ; comme le volume des transactions des ventes et le volume
des transactions des achats, ainsi que le volume net des transactions et le colt de
chaque transaction, sans oublier la volatilité des prix de vente et d’achat.

Et pour atteindre cet objectif, nous avons opté pour les modeéles de régression
multiples avec des données du PANEL, et nous avons aussi choisi comme
¢chantillent d’étude les données des transactions effectuées sur les principales
paires de devises echanger sur la plateforme de trading de la banque suisse
Dukascopy.

Les résultats de notre ¢tude €conométrique en révéler la présence d’impacts
positifs de I’intensité d’activité¢ du trading a haute fréquence sur le volume de
transaction des ventes et des achats, le volume net des transactions ainsi que sur
la volatilité des prix de ventes et d’achats, tandis que les résultats d’analyse de la
présence d’impacts sur les couts de transaction, se sont révélés négatifs.

D’un autre c6té nous avons pu escompter des résultats négatifs de présence
d’impacts du délai d’attente moyen entre chaque transaction successive sur la
volatilité des prix des ventes et des achats, le volume de transaction des ventes et
des achats, le volume net des transactions, et un résultat positif de présence
d’impacts sur les couts de transaction.

Les mots clés : Trading algorithmique, trading a haut fréquence, microstructure
des marchés financier, marché des changes.
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Abstract:

The objective of this study is to closely observe the activity of high
frequency trading, expressed by the trading density of high frequency traders
and the average waiting time between each successive transaction, in order to
test their impacts. on the components of the microstructure of the foreign
exchange market. These same components are made up of several variables;
such as the Ask volume and the Bid volume, as well as the net volume of
transactions and the cost of each transaction, not to mention the volatility of Bid
and Ask prices.

And to achieve our goal, we opted for the multiple regression models with
PANEL data, and we also chose as study sample the data of transactions carried
out on the main currency pairs traded on the trading platform of the Swiss bank
Dukascopy.

The results of our econometric study reveal the presence of positive impacts of
the trading density of high frequency trading on the Bid volume and Ask, the net
volume of transactions as well as on the volatility of Bid price and Ask price,
while the results of the analysis of the impact on transaction costs were negative.

On the other hand, we could have expected negative results from the presence of
the impacts of the average waiting time between each successive transaction on
the volatility of Bid and Ask prices, the volume of Bid and Ask transaction, the
net volume of transactions, and a positive result of the presence of impacts on
transaction costs.

Key words: Algorithmic trading, high frequency trading, market microstructure,
foreign exchange market.
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