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1. DATA DESCRIPTION

This study relies on three sources of data:

- Historical cryptocurrency data from Binance Market Data up to February 2023;
- The Center for Research in Security Prices (CRSP) U.S. Stock Database;
- The NYSE Trade and Quote database.

They are used to evaluate the efficiency of new asymptotically unbiased estimators for the effective
bid-ask spread.

For a thorough description of the data, please refer to section 4.1 of the paper.

2. CODE DESCRIPTION

The verification materials contain the following files and subfolders:

Files:
edge.Rproj
renv.lock
main.R

Folders:
data/
input/
output/
renv/
scripts/


https://github.com/AEADataEditor/replication-template/blob/master/REPLICATION.md
https://www.binance.com/en/landing/data
https://www.crsp.org/products/research-products/crsp-us-stock-databases
https://wrds-www.wharton.upenn.edu/pages/about/data-vendors/nyse-trade-and-quote-taq/

- data is supposed to store the raw data files and several R and SAS script that clean, process and
combine them into analysis datasets. Since most of the data is proprietary and cannot be shared, only
the scripts are provided.

- input contains the pre-processed datasets.

- output and scripts are self-explanatory.

- The renv folder and the renv.lock file are used by a R package of the same name. It allows one to
recreate the environment the researchers used. Once this package is installed, running renv::restore()
in R will install all packages mentioned in the lockfile, using the same version and source as the

authors’.

main.R is the Masterfile: once the environment is set up, running this script will generate all the results.

3. VERIFICATION STEPS

The verification package was downloaded from the cascad website on June 24 and run as per readme,
using R 4.4.0 on a computer with 512 GB RAM, Intel Xeon Silver 4216R 2.10GHz (32 cores), NVIDIA
RTX™ A5000 and Windows 10 OS. Because we were unable to access the proprietary data, we used
the authors’ pre-processed datasets.

We experienced some minor versioning issues. Initially, the R environment the researchers used did
not work in R 4.4.0 (they used R 4.2.3). When we tried installing all dependencies with the
renv::restore() command, we received the following error message:

inst
* byte-compile and prepare package for lazy Tloading
Error in .make_numeric_version(x, strict, .standard_regexps()$valid_numeric_version) :
invalid non-character version specification "x' (type: double)
Erreur : impossible de charger le code R depuis Tle package 'jsonlite’
Exécution arrétée
ERROR: Tazy loading failed for package 'jsonlite'
* removing 'C:/Users Dropbox (HEC PARIS)/cascad Working Files/certifications/site cascad/351/cascad/renv/staging/1/jsonlite’
install of package "jsonlite' failed [error code 1]

We also received a similar message for the ggplot2 package. To bypass this issue, we edited renv.lock
so that it installs the most recent versions of those packages: that is, 1.8.8 for jsonlite and 3.5.1 for
ggplot2. renv also automatically updated the scales package, whose requested version would not work
with newer versions of ggplot2:

Installation of 'scales 1.2.1" was requested, but the following constraints are not met:

- ggplot2 (requires scales »>= 1.3.0)

renv will try to install 'scales 1.3.0' instead.

Once this was done, the code ran without any issue.



4. FINDINGS

Using the researchers’ pre-processed data, we reproduced Tables 2-4, 1.2, and 14-1.9 and Figures 1-8
and .2 with accuracy.

Tables 1 and 1.1 and Figure I.1 do not contain numerical results and are therefore outside the scope

of this verification. Table 1.3 is not mentioned in the readme file and is also outside the scope of this
verification.

4.1 TABLE 2: MONTHLY ESTIMATES FROM SIMULATED DAILY PRICES

PANEL A
SPREAD TYPE EDGE OHLC CHLO OHL CHL AR €5 ROLL
(.50 Mean (.44 0.46 0.46 0.79 0.7 0.70 0.60 1.44
(.50 Sd 0.33 0.40 .39 0.79 0.7 077 049  1.43
1.00 Mean (.90 0.88 (.88 1.03 103 095 103 159
1.00 Sd 0.42 0.55 (.55 0.86  0.86 0.8 058 1.49
3.00 Mean  2.88 2.87 2.88 292 293 292 293 295
3.00 Sd 0.141 0.69 0.69 0.73 072 070 061 1.83
5.00 Mean  4.87 4.86 4.87 4.92 493 497 490 4.90
5.00 S5d 0.42 0.81 0.81 0.62 062 058 061 214
8.00 Mean  7.84 7.78 7.79 T8 T8 TH9 TEG O T.93
8.00 Sd 0.45 1.11 1.10 0.64 064 054 062 2.63
PANEL B
SPREAD TYPE EDGE OHLC CHLO OHL CHL AR €S ROLL
0.50 Mean  0.71 0.77 0.79 0.89 091 065 002 1.44
0.50 Sd 0.75 0.87 0.88 0.96 097 0.73 007 142
1.00 Mean  0.95 0.99 0.99 .11 1.10 081 0.04 1.56
1.00 Sd 0.83 0.97 0.96 L.03 104 080 0.10 147
3.00 Mean  2.89 2.76 2.76 286 2.86 226 035 289
3.00 5d (.83 1.23 1.23 L2000  1.19 092 036 1.82
5.00 Mean  5.02 4.89 4.92 501 5.04 404 1.17 483
5.00 5d (.81 1.32 1.33 .13 113 085 062 212
8.00 Mean  8.19 8.10 8.06 8.23 820 659 266 7.71
8.00 5d (.96 1.59 1.62 124 1.26 094 096 2.65

4.2. TABLE 3: SUMMARY STATISTICS




ESTIMATOR N MEAN MEDIAN 5D CORT COR2 MAPE  RMSE  ZERO
AR 1G3TH21  1.70 1,95 200 GR.13 TR 19.501 1.41 3187
(CHL 1637621 2.16 1.03 36T T3R3 h.44 15.93 1.41  31.30
CHLO 1637621 2. .85 An6 T426 nRTT 17.08 127 3097
[ IGATH21 (.66 (.28 1.10 4555 3307 An.0 261 2918
EDGE 1637621 2.11 100 38T TREG [Tt 16.21 125  20.63
H.I 1G3TH21  1.89 .75 273 10000 100000 U0 (.00 00
(OHL 1637621 2.35 1.21 A6L G995 . Gd 20.47 1.49 2997
(OHLC 16G3TH21  2.22 1.05 A0T  G9RT nTaT 1883 1.37  29.74
ROLL 1G3THR21  2.47 1.539 4.00 LHhH22 41.38 24.53 180 32.60
4.3. TABLE 4: PEARSON’S CORRELATION WITH THE HJ BENCHMARK
Panel A:
EXCHOD EDGE  OHLC CHLO OHL CHL AR 5 ROLL
1 64.94 .22 Gl.84 K215 R4 467D 4587 20.59
2 G8.99 aT.aT G7.H4 BO26  GR.2T 6105 G832 4815
3 TR.16G GR.62 Ti24  GRET  T2.99  67.005  41.09 o E
Panel B:
PERIOD EDGE OHLC CHLO OHL CHL AR CS ROLL
1 82.93 75.94 T6.83 TT.68 TR.AT THA1L 46004 T0D.23
2 TR.AT 6824 7340 6895 7341 69.20 4506  60.19
3 T3.04 6il.47 70,32 6144 6959 67.31 40.70 29.00
4 67.65 57.56 6345 B5T7T.26 61.97 5734 3387 3810
5 69.809 62.16 64.00 61.49 62.26 59.17 33.99 43.70
i G0.78 51.41 0093 5209 5564 5314 AT29 0 2024
T 53.98 46.72 4397 4648 43.11 40.78 3934  22.11
Panel C:
TCAPS EDGE OHLC CHLO  OHL  CHL AR 5 ROLL
1 T4.35 b 6l G990 64836 T044 600 3716 aG.08
2 71.29 G036 G668 6039 6633 5H6.08  30.20 44.31
3 TH.13 fifH.09 .32 6312 67.28  AT.22 G841 4011
4 T2.55 G2.93 GR.07 5963 6344 5302 44.60 32,90
B 66.65 YNl 61.32 424 AGIT  4AT.31 47.24 S
Panel D:
SPREADS [FDGE  OILC  CIILO - OIHL CIIL AR 5 ROLL
1 17.84 1562 16.56 1543 1521 1418 12.64 4.6l
2 45.66 4959 41.73 3467 3415 3033 3279 15006
3 61.98 ndaR ar.al  ARER 5246 44.72  4)RZ 24.64
4 67.76 nn.hn G4.44 5532 6121 5522 37.74 JH.498
51 71.38 G078 Bh.E G257 6724 G1.HEG Ad15 S 6B




Panel E:

NUMTRDS EDGE  OHLC  CIHLO  OHL CHL AR s ROLL

1 7477 . HE 6912 6768 TOAAT O 6T.81 0 4002 65.10
2 T9.15 £9..32 T4.45 6955 T4IT 6958 51589 5200
4 T3.41 B TT T84 6392 6702 60495 5042 458

67.17 oLl G278 6N SHR.T1 5254 4888 4241
0 55.48 4505 a2 4528 4578 dUa6 44.91 22,29




4.4. FIGURE 1: PROBABILITY THAT OPEN/CLOSE PRICES ARE HIGH/LOW PRICES
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4.5. FIGURE 2: BIAS OF SIMULATED SPREAD ESTIMATES
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4.6. FIGURE 3: VARIANCE OF SIMULATED SPREAD ESTIMATES
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4.7. FIGURE 4: CROSS-SECTIONAL CORRELATION WITH THE HJ BENCHMARK
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4.8. FIGURE 5: TIME-SERIES CORRELATION WITH THE HJ BENCHMARK
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4.9. FIGURE 6: LOW-FREQUENCY ESTIMATES FOR U.S. STOCKS
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4.10. FIGURE 7: HIGH-FREQUENCY ESTIMATES FOR U.S. STOCKS
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4.11. FIGURE 8: LOW- AND HIGH-FREQUENCY ESTIMATES FOR CRYPTOCURRENCIES
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4.12. TABLE 1.2: SUMMARY STATISTICS OF NEGATIVE ESTIMATES

VALUL CHILC OIIL CHL AR (85 ROLL
N 419617.00 48669000 SOTOTAAM 490702000 H12542.00  521928.00 465852.00  533545.00
COR1 o941 TR L TR A6.01 21.47 J5.07
COR2 40.74 41,24 M1 41.02 21.7T8 400.41

4.13. FIGURE I.2: DAILY OPEN, HIGH, LOW, AND CLOSE PRICES FOR INDIVIDUAL STOCKS
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4.14. TABLE I.4: SPEARMAN’S CORRELATION WITH THE HJ BENCHMARK

Panel A
EXCIICD  FDGE  OILC  CIHLO . OIL CIHL AR 5 ROLL
1 22.98 17.85 21.99 1747 192 1737 269 1062
2 49,52 dr.2 47.01 38511 46.21 4339 17.72 J7.949
4 T72.29 fil).6s fd. 21 BELGM BILEY AT.64 S0 45.92
Panel B
PERIOD EDCE OHLC CHLO OHL CHL AR CS ROLL
1 83.91 T74.62 TH.T72  THGT TH.90 7439 5319 66.T6
2 T2.18 50.47 G4.86 5764 G196 5H8BT 4030 4853
3 63.53 47.01 G60.06 4536 55.81 5332 2803 4223
4 56.71 40.83 4268 4734 41.38  41.20 23.52 2937
5 58.82 40,68 43098 51.79 46.13 4751 3153 33.63
B 54.14 46.60 40.58  AT.ET 4371 4496  40.68 J31.10
T 49.35 43.41 35091 42495 36,48 3796 4280 2506
Panel C
TCAPR EDGE  OIILC  CIHLO  OIL CIL AR s ROLL
1 71.50 5Tims ] Bo.07  ar.ad  6a.a0  6lEh 28T SbTH
2 64583 al.84 aru7 a2 5571 Hlhn 1871 42005
3 60.82 2.4 o264 46.92 460008 4284 2387 24900
4 43.85 d8.26 gElab AR 32100 BLTh 21.68 15.52
5 26.88 24.15 DLED O 2208 2083 20017 1453 14.000
Panel D
SPREADS EDGE OHILC  CIHLO OIIL CIL AR 5 ROLL
1 13.68 11.5:48 1287 1246 1200  11.40 T.22 H.Hd
2 S1.60 27.7H .98 XA 2076 1956 13.495 100004
3 083 4380 4400 AT.05 G620 g 2349 149.15
4 61.52 49005 aadln 4T85 2100 4T.51 0 2532 d5.88
51 69.49 il G2.ad o0 6405 SR.2G9 0 21.81 o012
Panel E
NIMTERD: EDGE  OINLC CHLO OIL - CHL AR 5 ROLL
1 T2.68 LD G490  6lEd  66.75 6492 JisE 65,10
2 T2.25 fil.54 6517 K19 6014 54900 4317 45.44
g 61.22 ad.6l Hl.8d  4AX.60 4482 4427 A6.TH 28T
4 45.85 4207 J7.16 47495 4401 d284 0 4274 22Th
0 27.49 25.90) 2285 Hied 2030 14980 149.78 15.75

12



4.15. TABLE I.5: MEAN ABSOLUTE PERCENTAGE ERROR WITH THE HJ BENCHMARK

Panel A

EXCIHCD EDGE  OIILC CHLO OIL CHL AR 5 ROLL

1 21.12 23.96 2206 2657 2hA55H 2519 20.72 G292

2 138 15801 13.64 1659 1437 17.000 all66 17.56

4 14.77 17.41 1562 1564 164985 1832 449,91 21.4894

Panel B

PERIOD EDCE OHLC CHLO OHL CHL AR CS ROLL

1 9.29 11.14 10,55 11.39 10.71 13.83 58.27 14.15

2 11.32 13.76 1277 1464 13.77 1505 48,19 18.24

3 14.49 16.99 1546 1827 1706 17.79 4341 22.29

‘ 19.09 22.13 19.15 24.10 2150 21.81 2522 27.15

H 23.23 25.93 24.36 2821 2690 27.11 28.91 33.10

6 20.38 23.35 21.29 2542 2340 23.53 22.32 30.04
21.65 24.88 2283 2731 2564 2552 20.72 33.26

Panel C

TCAP: EDGE OHNLC CIHLO OIIL CHL AR 5 ROLL

1 13.37 15.82 1405 1642 1492 16.96 fil.54 1554

2 12.93 1541 Eah 1609 1444 16.88 4.4.495 1827

4 14.10 166 1474 1844 1685 17.48 2817 2226

4 18.76G 21.64 19.51 2439 2277 2260 21.149 A1

h 2443 27.35 2h41 2984 2848 2812 20,21 Ab14

Panel D

SPRIEADS EDGE  OILC  CIHLO  OIIL CIL AR 5 ROLL

1 26.09 249.24 2700 S1.9% 047 3014 19,15 A 17

2 19.56 22.42 2023 2544 2384 2344 18.79 51 M

3 15.09 17.56 1548 19498 17.81  17.56 21.49:34 2406

4 11.96 14.45 1254 1516 1525 14.54 J4.55 1720

0 12.28 14.26 Libgn 14068 14588 1724 TH.4A6 LR L

Panel E

NUMTRDS EDGE  OILC  CIHLO OIL CIHL AR s ROLL

1 11.48 1258 1266 1278 1246 16.9% H2.345 1437

2 11.25 1372 1210 1468 12098 1.3.43 4414 17.1:3

3 15.21 1513 15.59 2048 1834 1830 2229 24.70
200,500 25,66 2117 26535 2461 24081 19.45 G225

51 26.51 2065 AT.HS S2AT  S0TH O B0. 20.57 SH.AT

13



4.16. TABLE 1.6: ROOT MEAN SQUARED ERROR WITH THE HJ BENCHMARK

Panel A

EXCICD  EDGE  OILC CHLO OIIL CIHLE AR s ROLL
1 1.76 1.9%5 1.52 211 202 24M)y  1.60 202
2 (.79 (LB 0.7TH 0495 079 OB 317 (.98
3 1.03 1.16 1.005% 1.26 .17  1.18  2.54 1.449
Panel B

PERIOD EDGE OHLC CHLO OHL CHL AR C5 ROLL
1 0.52 (1.5 0.52 (.26 .53 0.64 4.91 .70
2 0.63 0.73 068 079 075 0.79 319 1.01
3 0.87 1.00 0.91 1.10 1.02  1.04 3.04 1.35
4 1.39 1L.57 1.413 1.70 159 158 1.74 1.99
5 1.69 1.85 1.78 198  1.94 1.91 1.88 2.37
i 1.61 1.80) 1.67 1.92 1.81 1.79 1.55 2.28
7 1.70 1.90 1.80 205 197 195 1.54 248
Panel C

TCAP: EDGE  OILC  CIHLO  OIIL  CIHL AR 5 ROLL

1 0.72 (=1 0.72 (.85 (.76 082 404 (.96

@ 0.78 (h. =4 (150 {1,495 (BT 093 2.0 1.10

4 0.98 1.12 1.01 1.24 .16 1.16 1.492 1.51

4 1.45 1.6:4 1.449 1.749 .70 168 1.56 217

3 204 2.2 210 2049 20000 228 1.64 2.8
Panel D

SPRIFADS  EDGE OHILC  CIHLO OIL CIHL AR 5 ROLL
1 211 282 218 248 208 206 1.59 2.91
2 1.51 1.68 1.55 1.85 .76 1.74 1.39 2.2
J3 1.04 1.19 1.006 1303 1.25% 1.22 1.43 1.6l
4 0.71 ()52 (.72 (188 (.78 (.82 206 1.01
b (.58 (.62 {1.h& (a2 0.587 .71 464 (6=
Panel E

NUMTERDS EDGE  OIILC  CIHLO  OIIL CHL AR 5 ROLL
1 (.58 (155 (a7 (o7 055 (.74 4.72 (.62
2 0.62 (.74 (65 (749 .72 .74 214 (.44
3 1.01 1.16 1.002 1..31 1.21 1.2 1.56 1.549
4 1.51 1.649 1.55 1.86 1.v7 1.5 1.42 2.25
51 2.14 244 222 2.0 241 2449 1.66 2.494

14



4.17. TABLE I.7: FRACTION OF NON-POSITIVE ESTIMATES

Panel A
EXCIICD  EDGE OILC  CIILO OIIL CIIL AR s ROLL
1 A5 44.50) 42,34 4275 4219 4410 4201 40.06
pls 25.54 LS5 32,43 .69 3183 31.29  40.30 d2.70
4 158.34 22 58 2540 2381 2606 26.1%  21.76 2904
Panel B
PERIOD EDGE OHLC CHLO OHL CHL AR CS ROLL
1 15.50 19.02 1876 2134 2199 2226 26.12 26.31
2 22.47 27.31 25.51 2082 2951 2999 3476 31.85
3 24.55 31.10 27.03 3285 3049 3092 3542 3226
4 27.07 30.58 3540 2986 3347 3367 2859 3513
5 26.38 32.84 3291 3042 3130 3181 26.79 33.10
6 31.47 33.89 39.30 3289 3636 3741 25.16 3589
7 34.70 37.15 40.84 3554 3798 39.18 27.33 35.02
Panel C
TCAPS [EDGE  OIILC  CIILO OINL CTIL AR 5 ROLL
1 15.64 21.04 2148 2291 2274 2221 24.72 25.095
2 17.42 2204 2438 2300 2472 2433 25.52 27.61
& 243.143 26.494 29070 2748 2997 3037 26.56 32.96
4 G0 d6.00 7.5 3594 G781 38.Th 31.495 AT.07
51 87T 41.93 4176 41.23% 4177 4371 37.16 39,42
Panel D
SPREADS [EDGE  OITLC  CILG OIIL CIIL AR 5 ROLL
1 41.85 44.73 4418 4329 4350 4565 38.06 400,27
2 463 4799 3902 37T.AT 3892 4046 33.63 gE.04
4 24.94 28.44 J1.89 2956 3262 33.24 27.54 B.0h
4 15.97 M7 2332 21.EE 0 2474 2429 23.092 20,14
0 10.75 17354 16.44 1754 16.72 1570 22,74 19.:34
Panel E
NIIMTRDS EDGE  OIILC  CIIG OIIL CIIL AT s ROLL
1 13.74 21.14 17.64 2067 1798 17.42 249.41) 19.92
2 16,24 20.48 2204 2251 2513 24.82 25.12 1 4
0 24.40 28.08 32,00 2829 31.76 32.07 ST G458
4 bl S.dD 39200 3608 380960 3964 29.58 4796
5 415 42.55 4310 4230 4328 4542 36.43 40.23

15



4.18. TABLE 1.8: PEARSON’S CORRELATION OF YEARLY ESTIMATES WITH THE HJ BENCHMARK

Panel A

EXCIICD  EDGE OILC CILO OIL CIIL Alv 5 ROLL

1 15.44 11.68 167 1140 1245 11.74 1310 T.T8

2 21.99 Lh.hd 1913  17.75 20,05 2041 19.40 9.449

4 J0.52 2R.TH 25.19 2443 2581 2504 1875 1659
Panel B

PERIOD EDGE OHLC CHLO OHL CHL AR CS ROLL

1 32.83 25.15 2594 26.68 27.59 27.78 1949 2222
2 32.29 24.63 26.64 25.056 27.06 27.28 21.16 2041
3 31.51 23.49 28.62 23.98 27.88 3043 24.34 22.16
4 23.70 18.42 18.38 I8.77 18.65 17.04 13.26 2.99
5 25.30 21.08 19.11 2149 1924 1980 13.12 11.77
6 13.48 11.73 931 12.61 10.35 1043 10.54 2.04
7 13.79 11.85 895 13.08 10.16 9.38 11.51 2.95
Panel C

TCADPS  EDGIE OILC CILO OIL CTIL AT 5 ROLL

1 G1.34 23.96 26.04 2486 26.72 2784 2117 18.77

2 27.51 21.54 2201 2218 2280 2110 16.19 I

3 27.16 20.97 21.99 2128 21.84 1953 1535 11.20

4 22.96 17.77 19.76  17.15 1899 16.24 1430 Fil: L

51 16.42 1.3.44 La.sG 12760 14.05  11.04 964 B0
Panel D

SPREADS  EDGLE OIILC  CILGO OIL CHL Al 5  ROLL

1 4.22 4.87 3.47 4.77 .00 4.24 G6T $.94

2 12.58 .76 aa 1036 1001 10.11 076 .32

34 21.42 17.00) 17.80 16.71 1732 1588 1618 T.63

4 28.97 22.01 2409 2233 2397 2295 19.40 1213

51 J31.43 24.24 25.58 2543 26.60 27.77  20.20 19559
Panel E

NUMTELED: EDGE  OIILC  CIILO - OIIL CTIL AR 5 ROLL

1 29.94 23417 2467 2433 2564 2707 16.56 22.59
2 44,18 2507 2745 2666 28.09 2509 2489 14.46
4 27.56 21.46 2243 0 2130 21.76 0 2036 0 20.74 ®.91
+ 20.15 15.97 16.65 1579 1629 14.59  15.93 .74
1 12.39 1i0. 96 .77 1022 10,07 =49 0993 4.8

16



4.19. TABLE I1.9: PEARSON’S CORRELATION OF YEARLY ESTIMATES WITH THE HJ BENCHMARK

Panel A

EXCIICD  EDGE OINLC CHLO OIL CTIL AL 5 ROLL

1 T4.17 £363. e TO93  66.76 6006 L6235 5889 35.72

2 T6.85 G7.56 T3.57 6950 7640 64.59 4533 42223

& H6.54 T9.71 AA.60 80200 8309 TEAY 4959 2,494
Panel B

PERIOD EDGE OHLC CHLO OHL CHL AR CS ROLL

1 88.27 83.89 85.02 85.30 86.09 83.02 52.46 80.14
2 87.52 79.94 84.25 81.09 84.06 81.77 54.39 74.52
3 85.73 73.21 84.72 75.27 84.14 82.02 52.91 74.98
4 76.21 67.34 71.30 68.64 70.32 64.25 47.23  34.06
D 80.29 76.57 74.68 T76.05 73.03 68.32 48.62 43.58
6 70.78 63.56 63.91 6491 64.32 63.62 5192 32.02
T 63.73 H8.34 54.63 58.54 53.62 50.81 52.09 27.82
Panel C

TCADPS  EDGE OHNLC CIHLO OIL CIIL Al Ch  ROLL
1 52.80 T3.76 79.97 Tha8 B9 T4RT 4242 2. 40

2 B.64 T2.48 TT.8d 7338 7750 6495 36.99 49.91

4 B2.49 TH.15 T9.01 7479 Th.ds 6440 46.87 4.3.24

4 B2.55 TH.85 134 T2REE THOD  HHEd 5412 41.89

o T8.31 T1.00) TE.TO 6834 7159 6195 58.96 4953
Panel D

SPREADS  EDGE OINLC CIILGO OIIL CTIL Al 5 ROLL
1 23.91 22,14 2158 19.70 17.65 1601 17.99 .95

2 52.04 SR 46.69 4311 3740 3246 3933 1430

3 6T.97 (2,20 G280 HHE2  AT.TH 4696 4902 21.11

4 TT.37 .28 TH.TH  BHGE  THO4 6642 4587 42 26

5 s0.4.5 T1.18 Th.&2 Ta41 7750 7145  36.99 62.02
Panel E

NUMTRDS EDGE  OIILC  CIHLO  OIIL CTIL AR 5 ROLL

1 21.59 T6.AT TO.77T TRl R0 TE24 AT.TE 7.0
2 HE.24 =s1.52 Bh.4O3 B4 H5H5  Bl45 6350 na.62
3 Hi.86 TT.af 8110 TH43  TRAG 6997 61.20 4014
1 T4.16 7.8l G781 GRG2 64.25  AT.04 6284 hiall
51 68,26 fi2. 94 G202 6006 5685 48.64 5544 26.6:3
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