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SUMMARY

Strategic Management of National Road Network
by using Big Data
- Focusing on Evaluation of Road Function

Park Jong-il, YI Choonyong, Oh Sung Ho, Kim Jonghak, Kim Joon-Ki,
Cho nam-gun, Lee chan-Young

Key words: Strategic Management, Big Date, Road Function

The efficient investment in the road construction is increasingly required as
the investment in the SOC continues to be reduced. Additionally, the need for
the road management system to be functionally reorganized has been raised
for the effective management of major arterial roads. For the successful
reorganization of the road management system, we should have adequate
indices to assess the function of roads; however, except for the traffic volume,
we have few indices based on which we can decide the functional
appropriateness of arterial roads. Recently, the development of high tech
transportation technology has allowed more extensive investigation and
analysis based on various Big Data, therefore overcome the limits of the
functional analysis of arterial roads by the traffic volume.

The objective of this study is to propose a strategic blueprint for a
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function-focused road management system of the arterial road networks and
develop new methodology to assess the function of the arterial roads.
Specifically, we intended to support the proposed system by developing
assessment indices based on Big Data and analyzing various cases, and
through this, present its practical way of usage.

We have developed functional indices by processing navigation data on the
vehicle space-time trail and analyzed various cases of the representative main
roads. In conclusion, the new functional indices have been confirmed as an
effective tool to assess the vehicle-mile and the regional connectivity.
Additionally, it is meaningful finding that when the vehicle-mile and the
regional connectivity have been considered, the result is different from that of
the assessment solely based on the vehicle volume.

However, this study has some limitations in that the scope of the analyzed
data and cases was not extensive enough. Future studies would improve their
representativeness by obtaining more samples by way of extending the data
source and lengthening the period to be analyzed. Furthermore, if the analysis
scope is extended to the whole country, the adequacy of the functional indices

based on Big Data could be more properly assessed.
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1. 2Nzt |28
FE_H1 | 3R04E2 24
Tt ANE 72 xRl HE(km) K24 (2Y)

1 TAIC F=2HC 23 6
2 g2 LZIC 1.9 8
3 LZIC HC 73 6
4 LHC 2 5.5 8
5 &HhC SZAHC 14.1 6
6 SEMIC Mathc 6.7 6
7 M2LhC ALIC L5 6
8 ALIC BFIC 28.1 6
9 BFIC AHIC 10.3 4
10 UH™IC FHIC 17.9 6
11 FHIC Zahc 16.6 6
12 FHc sciTuC 9.1 8
13 schTIC =8JC 4.3 8
14 =8JC SoiTC 7.6 8
15 SoiC FeJC 53 8
16 2=JC AZ=RIC 10.8 8
17 HZERIC ofHC 32 8
18 HIC galc 13.9 8
19 eralic Talc 4.9 8
20 Talic dHJC 10.9 8
21 Bl SZHIC 9.4 6
22 SAHIC dHic 8.1 6
23 dHIc FE23IC 124 6
24 FE3IC g2hc 9.5 6
25 gzhe FSIC 103 6
26 FEIC 32IC 157 6
27 22IC SHIC 113 6
28 SHIC HIZJC 83 6
29 HIZJC CHEIC 4.0 6
30 CHEIC 3|4JC 5.7 6
31 EENE AEHIC 4.1 8
32 AEIIC HEFIC 112 8
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FzaH NEERT E R & (km) EEN )
33 HEFIC HEJC 3.5 8
34 HFJC HolJC 3.1 10
35 EolJC HFIC 5.4 6
36 H=IC SHIC 24.8 6
37 SHIC Hehc 34 6
38 HehC Hohc 6.7 10
39 HehC SHehC 8.4 10
40 SHeHC etdIC 114 10
41 QHMIC oteJC 4.9 10
42 QteJC Q4HC 13.3 10
43 QHIC SEHC 4.1 10
44 SEHC 71ZSEHC 4.4 10
45 71ESEHC 7|15IC 0.8 10
46 718IC FZIC 4.6 10
47 FRMZIC AZC 2.8 10
48 MZIC puamie 11.4 10
49 fumi(e mwJC 1.4 10
50 mwJC CHemtm|C 0.9 10
51 CHerEtIC 2ATHIC 6.9 10
52 IC MZEIC 3.0 10
53 MZEIC HHE|C 2.2 8
54 HHIE|C otehC 1.7 8

INE= VSN JESES]

HE H2 | ¥Su4cz 24

FoEH e 72 E R S (km) TS
1 MEHIC MEC 0.8 8
2 MEC EED® 5.4 6
3 H2JC TXHC 1.9 10
4 XHC AMetthC 4.9 6
5 AMeHEHC QHAHC 3.3 6
6 QHHC QHHC 2.0 8
7 QHHIC EOJC 5.1 8
8 ELHJC = IZ|C 1.3 8
9 =ZIC STEIC 1.4 6
10 STIEIC £31C 2.4 6
11 £3IC SHIC 2.9 6
12 S22 s5HIC 5.7 8
13 s5JIC AZJc 5.2 8
14 AZC opAIC 6.3 10
15 orMIC gellc 4.2 10
16 22IIC 2AX[IC 7.9 8
17 2X|IC HYIC 7.1 8
18 HE™IC SHIC 5.8 8
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THEH X 72 e ] eI (km) EES
19 =HIC O|HIC 6.6 8
20 O|HIC oFJC 8.5 8
21 oFJC OoFIC 6.1 6
22 OoFIC =2HC 20.0 6
23 =90C HEJC 9.1 6
24 = JC HFIC 6.6 4
25 HAFIC MZIC 12.8 4
26 MIC =ELHIC 17.3 6
27 ELHIC H2IC 16.6 4
28 H2IC HHEIC 5.6 4
29 HEIC ZAHC 9.4 4
30 HAHC ZI2IC 6.8 4
31 TIRIC CHEHEIC 13.1 4
32 CHEHEIC Z4EJC 21.7 6
PN =P PN RS ES)
HE E3 | 143E 2477
2 AE 72 EET Ay | AEs
av [ HE7Y FEIEL EEEE SAEE | (km) | (@)
1 A 1IHIAZAH Ip3RA| u]pSimbn e 33 2
2 IFEA| 1] pSImbN = IFA| O{RIHALHE| 2.9 2
3 e LOHAAE| OYA AT CHXHe A2 26.4 2
4 YA AT CHALt A2 FSEL M T 17.3 3
5 ISES GAH W B P N SAHAAZ 23.1 3
6 YA SAF SAAAE TR HEZAAZE 10.5 5
7 SRAEES HEZAAE SRAEES STRAAE 0.5 3
8 SRAEEF SFRAAE HEIA| SEIIXIZ 29.5 4
9 HELA| SELWXIE HERA| 202 2tALHE| 5.9 3
10 HELA| 20f|2|2tAAE MM EF LR WXtE 1.7 2
11 MO MEF N VAT HMOAAMES S uktE 4.1 2
12 MO MES SHuKIZE Mo SHF HYuxtz 12.7 2
13 Mot SHT HYuk2 MIZAl UK 8.7 3
14 MIZAl 2Euk2 MIZAl FHuXE 3.3 4
15 MIZAl FHuXIZE MIZAl HetAIAZ| 18.4 2
16 MIBAl BHRALAE| MIZA| DT 7.2 2
17 MIBAl =l b oy SFA Skt 18.3 3
18 IFA HIZ WXI2 SFA AT XR 4.3 2
19 SFA SR Imb 47 L[ EmbN = 10.0 2
20 F47 SFOtw k=2 =AA| B2 20.2 2
21 =2A B uXtE et SHEHE?|1H 39.5 2
22 g SHEE7IH- HEAHZEIF SHEII” 1.4 2
23 HFEAHZF SH27I1H” HFEAHZEIF N wKE 0.7 2
24 HFEAHZF s uki2 AT N wKE 9.9 2
25 HFAl g ) IS HaA o IMPN T 21.2 2
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7zt N Rl oaF [ AES
Ead HHAY ux23H HHAY WAIEH (km) | (2t
26 HaA k=2 FHEA EXImPN =] 11.9 2
27 HaAM S5 WA= FEA SXWAAZ| 1.1 2
28 HaAl SXWAAZ| HaAM XA WAAE 0.9 2
29 HaAM EMuAAZ e X2 47.2 2
30 M i = e ViR 0.8 2
31 M ARSI M7 g mPN 8.1 2
32 M7 FMuk2 M7 SHukZE 9.8 2
33 M SHUKE =l R WktE 2.5 4
34 (] B X2 LE=A| =P 26.5 4
35 LEFEA| RHukZ LEFEA| = ukZ 1.1 2
36 LE=A| b LIZA| Sanktz 2.1 2
37 LEFA| SFURZE LEFEA| I e 5.7 2
38 LIZEA| IR Fote =I|C 36.1 2
39 SIA| =IIC SEA M™H WKL 3.1 3
40 Z2IA| N pSImby=] EEN| Mgtk 8.8 4
Az o MR A
HE B4 | W2 2477
L] NEZH 55 71 ZERIENEPS
a2t [ #E7d mEYELE R DAEE | (km) | (2
1 QIHA| oMEERlS QIHA| U272 10.6 4
2 QIHA| 72| AIZA| AHG Iz 7.2 3
3 AIZAl AHF Az AIBAl =SSR+ 0.7 3
4 AIBAl =22+ QRARA| R 18.3 3
5 QHARA| Qg QFLA| AEIC 5.4 4
6 QA AEIC /A S 8.4 4
7 Al SRILE FRA| S3AE 1.7 3
8 Al FSAAE FRA| STRAAE 1.3 2
9 SRl STEAAZ| A E{0/'gAtAz 17.8 4
10 8QlA| E{0I'gAAz| A LR|ICXt2 7.9 3
11 8QIA| AR ICuAtZE O|HA| SotAAE 17.0 2
12 O|HA| =otAAE| FA| FEuktE 14.0 2
13 O A HEWAZ O ZFA| WESWALZ 2.1 2
14 A mimb N HFA| SH K2 311 2
15 AFAl Sk A S ImpN T 5.0 2
16 AFAl 2EWKIZ HFA| Sguk=E 9.8 2
17 HUFAl Skt e galaAg 47.7 2
18 HEA el HE ShE| 72| 8.3 1
19 By si2|atAz2| o M1z 32.3 2
20 Mz M1 d7HE| o LI &4 2| 10.1 1
21 M LI a2 M AAAZ| 26.2 1
22 M AR SlA| SHuE 36.3 1
PN I= VS PN RSP,
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2zkaw 86 1.00 54.00 23.41 14.66
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4, WIIX|H'E BF?
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FE_H9 | 2SS WIHKIRE ZaH(EEHS) WS
=M e R sy 7zt mE VTL AVTL |OD Pairs

FRAsE=E FEUZIC MEJIC 2.195 2.217 0.063 2.563
FRNAEE A himile 2.170 1.533 0.116 1.807
FRNAEE ARIC MZIC 2.162 1.133 -0.410 1.628
RN MZEIC HHEIC 2.162 0.741 -0.406 1.359
RN BHEIC BHEIC 2.162 0.328 -0.360 1.032
RO 7181C FAZIC 1.995 1.812 0.185 1.994
BREOEEE Ew|C EJC 1.719 0.890 0.186 1.241
FRAsEE CHEEWIC 2HIC 1.719 0.797 -0.087 1.242
FRAsE=E EuJC CHEHEWIC 1.719 0.781 -0.059 1.242
FRNAEE Hehc SHehc 1.573 2.594 0.968 1.965
FRNAEE erIC 2rdJC 1.568 2.105 0.736 1.805
RN Q4HC SEHC 1.512 1.912 0.422 1.945
RN SHeHC erAIC 1.426 2.504 0.982 1.867
FJEIEERE HZJC opdIC 1.381 1.256 0.261 1.033
FJRILEERE etdJC 24HC 1.371 1.917 0.558 1.833
FRIEEE SEHC 7|1S8EHC 1.366 1.660 0.408 1.822
FRIEER 7S SEHC 7181C 1.366 1.590 0.372 1.806
FESU&EEE orgIC g2lIC 1.309 1.217 0.304 1.055
FESU&EE STEIC 8231C 1.237 1.006 -0.067 1.042
Fen&sEE =HJIC o|HIC 1.230 2.041 1.047 1.628
RN ShIC =32JC 1.221 1.526 0.520 0.970

NH I QrAF AEIC =8 R 1.219 -0.493 -1.003 0.449
FEUEERE =E32IC s5HIC 1.197 1.320 -0.060 1.239
ISR S3EIC HZJC 1.169 1.576 0.163 1.723
FRAsE=E MotC HeHC 1.155 2.498 1.148 1.897
FRNAEE EsJC SoiFIC 1.126 1.390 0.528 0.771
FSUEE=E =Ciuc T X|C 1.014 1.154 -0.163 1.104
HSUEEE QHHIC =0JC 1.014 0.999 -0.161 0.842
FESn&iEE MEJC #2JC 0.986 0.580 -0.446 0.280
FEUEERE MEIC MEIC 0.986 -0.070 -0.744 -0.006
JSIEEE =XIC STEIC 0.969 0.933 -0.039 0.950
FESU&EE £31C S22lC 0.945 0.928 -0.021 0.902
FESU&EEE o|HIC o4FJC 0.942 1.820 1.340 1.473
FRNAEE HFJC =0[JC 0.933 1.978 1.033 1.512
FSUEE=E ZeliC 2X|IC 0.920 1.078 0.478 0.899

42 = OHit SRt otk QFEIC 0.910 -0.305 -1.032 0.013
HSUEEE AMehHC QHAHC 0.801 0.444 -0.367 0.346
BREOEEE =22JC HZERIC 0.790 1.097 0.953 0.657
FRIEE2 HZERIC el2hC 0.777 0.870 1.620 0.608
e =E QrAIC erhIC 0.745 0.517 -0.350 0.503
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e ME A 22t ™ At mi=t VTL AVTL | OD Pairs=
AR Si+JC E35JC 0.698 0.978 0.462 0.560
FJRILEERE LIEENIC HEFIC 0.657 1.097 0.745 1.011
FJRILEE=E efjghc H70/IC 0.548 0.761 2.156 0.524
FESU&EE 2X|IC HHEIC 0.548 0.952 0.710 0.810
FEsUEEE HHEIC =HIC 0.502 0.928 0.816 0.863
FSUEE=E T XHIC MerMtIC 0.469 0.146 -0.344 0.004
FRNAEE HEZFIC HFJC 0.347 1.170 0.778 1.124
BRULEE 3|5JC AERRNC 0.340 0.866 0.761 1.001
ZRnsc= ALHC 2FAHC 0.232 -0.157 -0.272 -0.488
FJEIEERE HRJC =XHC 0.228 0.678 -0.243 0.283
FJRILEERE E0lIC S01C 0.192 0.752 2.208 0.521
FRAsEE ZHIC si+JC 0.162 0.154 0.298 -0.252
FRAsE=E SHIC HehC 0.156 0.944 1.038 0.658
FRNAEE Folc dHJC 0.142 0.864 2.157 0.619
FRUEEE CHEIC 2|5JC 0.141 0.484 0.705 0.551
AR HFIC =HIC 0.114 0.896 1.165 0.530
RN LXIC LhC 0.035 -0.453 -0.595 -0.568
FJRILEERE HEJC CHEIC -0.008 0.033 1.294 0.036
FJRILEERE E0lJC HFEIC -0.024 0.817 1.262 0.497
A& 2AIC SEAHC -0.132 -0.208 -0.104 -0.568
FEsU&EE FJC o{=IC -0.135 0.182 0.888 0.038
FRNAEE TAMIC gehic -0.162 -0.541 -0.645 -0.647
FRNAEE Fgehc LEIC -0.162 -0.543 -0.629 -0.656
BRULEEE SZAHC MEC -0.183 -0.239 -0.014 -0.590

18 25 | MS MMt 1ok CHRMAAZ] -0.201 -0.768 -1.071 1.141
FJRILEERE MEathc 12kC -0.228 -0.230 0.037 -0.524
FJEUEERE =9C BEJC -0.269 -0.068 1.205 -0.193

1H == | MoF Hatwki2 | Mob fEuktE -0.273 -0.821 -1.167 -0.308
FESU&EEE o{=FIC = -0.342 0.026 1.128 -0.157
FRNAEE SHIC HIEJC -0.348 -0.024 1.472 -0.141
FRNAEE FHIC ZHIC -0.426 -0.056 0.816 -0.412

428 == | 20l E0|ZAAE] | 82l AX[ICUXIZ| -0.485 -0.825 -0.868 -0.701
RN AkJC ZFIC -0.489 -0.176 0.759 -0.471

1H I | BEZAAZ|| ot =AAIZHE] -0.519 -0.547 -1.020 1.046
FJRILEERE AHIC FHIC -0.529 -0.160 1.039 -0.497
FRAsEE BFIC HHIC -0.536 -0.144 0.993 -0.443
FRAsE=E dHJIC sdHIC -0.536 -0.069 1.452 -0.201
FRNAEE SHHIC AHIC -0.589 -0.098 1.650 -0.220
FRNAEE FgsIC =z4IC -0.595 -0.066 1.670 -0.219
RN =a4IC SHIC -0.603 -0.065 1.659 -0.215
FESn&iEE 2HEJC HFIC -0.621 -0.442 1.381 -0.585
FJRILEERE #=33IC gzZhC -0.628 -0.038 1.660 -0.226
FJRILEERE 2ZHC gsIc -0.631 -0.029 1.627 -0.206
A& 4dHIC =ZEIC -0.652 -0.034 1.636 -0.207
FSUEE=E #FIC MEIC -0.667 -0.486 1.496 -0.686
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LMH AJE 2t = Sl wE VTL AVTL | OD Pair$:
1M 2L | MZE SHEDXZ | NS 2YTAIZ | -0.667 -0.739 -0.425 -0.498
EEnEEE] TIE|C chatEic -0.696 -0.574 1.484 -0.839
EEnEEE] LEHC AAHC -0.699 -0.534 1.591 -0.796
EEnEEE] MZC £UiC -0.704 -0.492 1.489 -0.728
EEnEEE] ELHIC H2|C -0.704 -0.510 1.586 -0.785
NH 2z [NZ ESx2[Q7| ot okdgw 0.713 -0.796 -1.099 -0.041
1M 2= | ®M JEXE | &M TMEKE | -0.713 -0.890 -0.876 -0.927
densrz £AHC FIE|C -0.716 -0.566 1.640 -0.815
dENLEETE H2|C HEC -0.726 -0.523 1.606 -0.785
1M 25 | 2F Mdakl2 | 2F gtEakE | -0.728 -0.906 -1.139 -1.005
14 2= | Mot AduXiZ | Mot @AwklE | -0.732 -0.983 -0.716 -1.077
EEnEEE] CHEHEIC Z2E]C -0.746 -0.608 1.322 -0.890
422U I | S22l Ho[FAH2[|  -0.756 -0.822 -1.176 0.856
424 2 (ol ptMEsol olM ZEMAZ| | -0.802 -0.899 -1.238 -0.046
1M 25 | 2x weakiz | X =MukE | -0.806 -0.807 -1.377 -0.998
1M 22 | LF 23akE | UE 2=uktE | -0.826 -0.918 -0.306 -1.111
14 2z | ofok SANAZ| [Me Maiuet) -0.906 -0.433 -0.940 2290
1M 2 | 2% Jstuklz | 22 MEukE | -0.954 -0.956 -0.670 -1.031
1H 2= [NZE ZHD7HE | ME HAAAE] | -0.969 -0.872 -1.171 -0.935
14 2 | =4 22 | i S0taktE | -0.977 -0.901 -1.063 -0.933
1M 2z | Mot A mktE —Er'o:l|§l|gﬂjr71a| -0.993 -0.905 -1.082 -0.886
1H 2= | ME SY2AZ | "o HMTAZ | -1.004 -0.817 -0.591 -0.517
14 2= [®ME 20H@kt2| ®MF ciSoAZ | -1.018 -0.891 -0.655 -0.907
4 2= [ 8ol AX|ICuitZ| o EstAAE] | -1.022 -0.899 -0.901 -0.606
4H 2z | 2 Pk | fF ZokuktE | -1.025 -1.027 -1.186 -1.199
14 2 | 23 ZakiE | =M JEtaktE | -1.042 -0.979 -1.370 -1.075
0 2= | o[ EStAE| | ofF d=ukl2 | -1.047 -0.956 -1.011 -0.829
NES
42H 2 | oM 7t 7|z At maa | 1058 -0.786 -1.201 -0.081
1H == | HEd SEHIXIE |3 S5 A2 -1.066 -0.792 -1.175 0.274
nH e | 2F sukE | dF BHukE | -1.084 -1.035 -0.762 -1.202
=
1H 22 019_3117};1}7-1& OiE oPEWAE | -1.092 -1.035 -1.303 -1.178
42 D= | A dEMy e | A Sl2|MAHE| -1.093 -1.017 -0.115 -1.167
ITES
14 2= | 0k CxpAAZ] omoiapa | 1097 -0.923 -1.094 -0.548
1H 2z | A 2suk2 | M 22aktz | -1.098 -1.003 -0.795 -1.132
1H 2= | LF BEHuXZ | 35 wWewkZ | -1.118 -0.929 -0.985 -0.847
W 2 | oF nEukE | 9F SuktE | -1.124 -0.958 -0.690 -0.879
42H 2 MM HM1wAMAHz|| HM LA -1.128 -1.030 -0.414 -1.190
11 22 | MZS HoA A2 | ME fFuktE | -1.132 -0.902 -0.886 -0.759
14 2 | o SofekE | 2F MdfuktE | 1132 -0.997 -1.140 -1.133
1M 2= | 2Z BEIXZ |[ME 2| -1.136 -0.925 -1.138 -0.792
1M 2= | X SHDXZ | Zx ZMTAE | -1.146 -0.866 -1.286 -0.625
14 2= | Mg gzlmkz [®ME £21miz| -1.163 -0.957 -1.036 -1.039
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MY AE 2H = Sl wnE VTL AVTL |OD Pairs
NH I | AF SUWAIZ | TEA LM
Ltz
Oof =2
W22 | A SRC | s
W 2= | A slE|MvE| B HM1nMTE|
1H 22 | N ZAMHDKZ |HS ZMuAE|
1H 22 | 25 SiFEI|H | =4 BEYukZ
2 2= | M LEMTE| | FM AAAAE]
28 2= | FM AN | Solf SHuXE
1H 2= | $8 S4AAHE] |58 AEEAE
NH I | 28 2AGE | 22l SEAAE|
1H 2= | MF tiSukz2 | MF 2¥E7|H
1H 2= | BE AFDXZ SE =H|C
42H 2 F FGEWXIE | 6fF WSWAE
2 2= | 28 FSSAM7E |£2 S2AAE
NES -
o = o |
QM AE | oo (AT SSTRIYT
ey
IO{EH AElT
il == Soye|aAAz| HEH SEFMALE
1H 2= | MF SFHEI|H | &5 siFL27|H
1 2= | UF SFuAE | LF g3ukE
=S
I 25 | s | UF STEAE
1 25 |89 =xuAel| BS 2sak=
1H 2E | HZ =M | S SEuAE|
14 2 [ OF opEaktz | 0F RERIC
BE H10 | 77|15 HWIIK|BE k&) _H=
MY AlE 2H ™ 7t OD Pairs
e S 2AMZHC AMZEIC
A"naca Mzt fmile
e QTHIC MZEIC
A"naca MEIC HHE|C
AHnacz HEE|C SHHIC
A"nac2 7|1ZIC SAMZIC
A"nac2 oIC o JC
Agqnac2 [ =il 2AHIC
A"naca ot JC i E=sdimile
Agnae FOHC SHoHC
AHnacz okMIC oM JC
A"nac2 QMIC SEHC
A"nac2 SHoHC orMIC
EEnP = AMZHC ordIC
A"naca okMJC QAHC
BEOAER SEHIC 7|1ZSEHC

4r
Ju



LMY Al 22t SH usE VTL AVTL | OD Pair
FRILE2 7|SSEHC 7|EIC 16 13 54 11
IR opdIC Zelic 18 20 55 26
FENEEE STEIC £31C 19 27 70 28
FSUEE=E =HJC o|HIC 20 6 29 14
FRuLE= SoiTtC =32JC 21 16 49 33

U I orL FEIC T8 +A9EY 22 81 115 53
Rk S53IC s5HIC 23 18 69 22
IR STRIC AZC 24 14 60 13
s HMotC HohC 25 3 27 6
FRUEERE EsJC Sdi7IC 26 17 48 41
FSUEEE =CiJc =XIC 27 22 75 25
FSUEE= 2rAtC =LHJC 27 28 74 39
Rk MEJIC H2JC 29 47 91 56
FSUEE=E MEIC MEJC 29 66 101 62
FENEEE =ZIC STEIC 31 32 66 34
FSUEE=E 2=IC S22IC 32 34 65 35
FSUEEE O|HIC GENe 33 10 21 17
o HFJC =H0]JC 34 7 32 16
FSUEE= Z2liC 2X|IC 35 26 50 36

42U I QrAF QR W QrA AEIC 36 75 118 60
FSUEE=E Meotthc QHAIC 37 50 84 54
s =22JC E=ERIC 38 25 36 43
FRuLEE E=ERIC efzHC 39 37 11 45
L 2FMIC QHHIC 40 48 81 51
ZEn&c=2 SCH7JC EsJC 41 29 51 46
A& AEHRIC HEFIC 42 24 43 31
FRUEERE 2fi2HC H50lIC 43 43 3 49
FSUEE=E 2X|IC HEIC 44 30 45 40
FEnsEE HHEIC =HJC 45 33 39 37
FSUEE= =XRJC MErAHC 46 54 80 61
FRIEERE HEZFIC HEJC 47 21 40 24
FRIEER 2HJC AEFEIC 48 38 41 32
FRN&E= AC 2AIC 49 69 7 81
FSUEE=E #2JC =AHC 50 46 76 55
FRuLEE E7olIc T0JIC 51 44 1 50
FRIEERE FHIC soiTJC 52 53 56 76
o FHIC HetC 53 31 31 42
FRUEEE F0)IC 4AHJIC 54 39 2 44
FRUEEE CHEIC 2HJC 55 49 46 47
ZRnscg HFIC =HIC 56 35 26 48
ZRnscg LEIC 2FHIC 57 78 94 89
o HIZJC CHEIC 58 55 23 59
FRIEEE EolJC HEIC 59 40 24 52
FRIEER AMIC SZAIC 60 72 72 88
FSUEE=E FJC o{=IC 61 52 37 58
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MY AIE 712 8 32 wET [ VIL AVTL | OD Pairs
FEnsze FAIC CE 62 85 9 9%
ZEnice CE] CEIC 62 86 9% 3
FEDEEE | EEMNC RERe 64 74 64 91

1H 2= | M2 MU EEH 0k CHRIMZE 65 93 123 23
AEnsEz | NSMC ofehIC 66 73 63 85
e 291C BEEJC 67 64 25 68

1H & | Mot HatktE | Mot fEwktE 68 100 133 77
gsnicz oIFIC 2911C 69 56 28 67
FEnsER SHIC HIEJC 70 57 18 66
EEnETE] gHIC ZHC 71 61 38 78

¥ 2= | g0l E{o[dA2] |89 IRCIAZ| 72 102 106 98
ZEnsEz|  old)C ZFIC 73 71 2 80

18 3= | P AEEAPE| | oY SH AR 74 87 117 27
EEnETE] ZAHIC gHIC 75 70 30 82
EEnETE] ZFIC ZHIC 76 68 33 79
ZEniz2|  AHIC SZHEIC 7 65 19 69
AEndEz | EUMCC ZHIc 78 67 7 74
e gsIc 3ZIC 79 63 4 3
e EFe SHIC 80 62 6 7
gsniE2|  aE)C AFIC 81 7 20 90
A=ndEz | FEAIC 7HC 82 60 5 75
EEnETE] F7HC gsic 83 58 10 70
FEEEE] ZHIC EZEIC 84 59 9 71
e #ZFIC T 85 79 15 o7

1 3= | AE QHUAE | NS STuXE | 86 92 90 83
] TEIC CHEREIC 87 89 17 110
ey EIC ZAHC 88 84 13 105
gsnicz MEHC EUiIC 89 80 16 99
gsnice Eufic EE 90 82 14 102

2 I (NS SSKEUF| oKt okt 91 96 128 63

1M 2= | &4 JigukiE | &8 S8akE | 92 106 107 117
EEnETE] ZAHC TEIC 93 88 8 106
e EES HEIC 94 83 12 103

1M 2E | 2% dMukE | 2% SEakE | 95 116 130 124

IH 2= | Mot 2UWAIZ | MO QDWAZ | 96 131 100 130
FEuscz chetEIc ZEJC 97 90 22 115

22U = |7 SSUAAE] | 821 EO|FAE| 98 101 136 38
¥ 2= |oIF BB ofF ez | 99 112 140 64

M 2= | 2% Weukz | 2% sHuk= | 100 97 147 121

I 2E | UF gZuA2 | LF 2Eaiz | 101 117 79 134

IH == | ofF SR [ NS MAtimEE| 102 76 111 2

1H 25 | 2% MKz | 2 A"uktz | 103 127 98 125

1H I= [ ME ZIHAZIXE | M BRIAAE 104 104 134 119

1H 25 | =& SNONE | ™ SO0 | 105 113 122 118

1w e et eanz| oo 00 | 106 | 15 | 1 114

4r

Jhu



[ Al 22t 8 Azt e VTL AVTL |OD Pair$
9 25 | AZE SouXiz | A9t A8z | 107 99 %3 84
1 26 [Hx Lfakiz | B tEakiz | 108 107 97 116
0H 25 |20 AXICANEZ | O/F ZofAi2l | 109 111 109 2
0 2 | 9% Haxe | 9 s%akz | 110 139 137 145
2 | 2% ZMuKE | 24 JEwaE | 1l 130 146 129
DH 25 | o/F oAz | o= @=axz | 112 126 116 109
aw 3 | ol el | gﬂnsémal 113 94 138 65
1H 2 | He SEtuktZ2 |52 S4AA7H2| 114 95 135 57
DH T | 9 SQuktE | 9 BSakE | 115 144 103 146
=
1M 2= 01-?-_711_1;_';\}71E| o= ofE@AE | 116 143 143 139
42 2 | WA GEIME| | TE siE| A2 117 136 73 138
=
1 3% | 2e o | o, _Tl]_IjT;\fHEl 118 119 127 87
1 2¢ | 5 2suklz | 3 felukz | 119 135 104 135
2 | U BHuXE | 2% WeakE | 120 122 114 111
2H =25 | oF nEakE | 9= sgake || 121 129 99 113
0¥ 2= |54 Z1agAel] 88 LEaAel | 122 140 89 142
1H 22 | NES HEAE| | ME SHnK2 123 114 108 101
18 26 | Ofd Sofoklz | 2% Adake | 124 134 131 136
1H 25 | 2F HIEOKE (NS 2/HDIHKIE 125 120 129 104
2 | 2% SNuAE | 2% TMTAE | 126 103 141 94
9 2 | #2 g2aKE | A% BofaNE| 127 128 119 128
22H I | YAF SAUAE | TWE M| 128 137 85 133
M 22 | ot =mC j_?E#IE_I:_;j e | 129 133 112 122
H 2 | HE oM WM 1M 130 142 67 140
1M 2= | &4 Z8ukE |88 awAaial| 131 145 125 131
2 | % ofEEs|E | =M ENaNE | 132 125 2 93
42 2= | MM LIEAAE| | AM AAAAZ 133 146 83 147
0 2= | I8 GAAE] | Sof SHukiz | 134 148 121 148
1H 2= |2 SHAAMNAE| |22 BEZAE 135 91 139 86
0H 2e | 29 299y | 29 B5A712 | 135 98 120 100
1 2 | 9% OisukNz | 8% g820/d | 135 105 102 12
1 26 | 2% AEukiE || 2E 2EC 135 108 86 126
0 2= | oF F=akz | 6F wsakz | 135 109 110 1
0 2= | 28 5EADE |28 S59A2]| 135 110 124 120
o4 2x ﬂﬁ$£3§713| NZ =exeien| 135 118 142 108
1M 2 —E@Iﬁlijj)‘\mﬂl e astmAiE | 135 121 144 107
1 2& | 9% g2 | o oNEsd | 135 123 105 17
25 | UE S4aktz | UE 2Zakz | 135 124 78 132
=
1 2 1-‘.131;E aoiy | UF E4TAE [ 135 132 113 137
1H 2 |82 Sxuayizl| 2 8sak= | 135 138 12 143
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LMY AE 2t B8 72t usSE VTL AVTL |OD Pairs

1H 2z [HG XMuAA2| |8 SxuaAe|| 135 141 148 144

1H 22 o3 OFE X2 o AHRIC 135 147 145 141
HE_E11 | 25 BRI ZINERES)_H2

=g e SY 77t | BUWIA | ZRmIB | EEEIC
e AMZIC AZJC 2.195 2.390 1.607
e AZC mwiC 2.170 1.670 1.364
ZEn&c= 2AHIC MZEIC 2.162 1.380 1.127
ZEn&c= MZEIC Ao 2.162 1.050 1.038
HAEOEEZ HHIZ|IC oteIC 2.162 0.680 0.945
FRIEERE 7|81 HLUZIC 1.995 1.903 1.391
FEOAER b gmi e mwJC 1.719 1.065 1.049
ZEn&E=E CHeEtw|C 2A7HIC 1.719 1.019 0.958
e mwJC CHeHEbwC 1.719 1.011 0.967
e HehcC SHeHC 1.573 2.279 1.502
ZEn&c= QHMIC QHeJC 1.568 1.955 1.370
ZEn&c= 24HC SEHC 1.512 1.929 1.293
ZEOSEE SHeHC otdiC 1.426 2.185 1.425
ot AZC oFAIC 1.381 1.144 0.892
ZRn&E=E ehdJC QC 1.371 1.875 1.254
A& SEHC 7|1ESEHC 1.366 1.741 1.199
FRN&E= 7|1ZSEHC 7|18I1C 1.366 1.698 1.182
IESIEEE ordIC 22lIC 1.309 1.136 0.889
dsnLEr= STIEIC £3I1C 1.237 1.024 0.737
e e =HIC O|HIC 1.230 1.835 1.302
ZEOSEE Si+IC ==2JC 1.221 1.248 0.904

42H == oIt 2FEIC = S AE 1.219 -0.022 0.221
e S22 s38IC 1.197 1.280 0.792
dsnEEE s5/IC AZC 1.169 1.649 1.018
e Hehc Hehc 1.155 2.198 1.400
ZEn&c=E £sJC SCHFIC 1.126 1.081 0.808
dsnL&c= ELHJC =ZIC 1.014 1.129 0.652
dsnL&r= QHHIC ELHIC 1.014 0.920 0.565
L MEJC 2HZJC 0.986 0.430 0.273
e MEIC MEJC 0.986 -0.038 0.079
FEOEEE =I|C STEIC 0.969 0.941 0.626
ot £=IC SEIC 0.945 0.915 0.608
FGSIEERE O|HIC =JC 0.942 1.646 1.252
ZEn&c=E HFJC =0|JC 0.933 1.745 1.160
e e g2lC 2AX|IC 0.920 0.989 0.766

42U I QkAF QHAMS Qb 2FEIC 0.910 -0.146 -0.037
L MetthC QhAtIC 0.801 0.395 0.260
ZR0&E=E =22JC AHAZERIC 0.790 0.877 0.800
ZRn&E=E HIZEFIC HEIC 0.777 0.739 1.002

4
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P AlE 72 5E 77 | BUWIA | ZUEIB | BEEIIC
dsnL&c= QHAHC QHAbIC 0.745 0.510 0.300
ZEOEEE SCH+JC EZJC 0.698 0.769 0.574
ZEOEEE MEFEIC HEFIC 0.657 1.054 0.804
ZRnLE=E ejetc =H70]1IC 0.548 0.643 1.076
ot AX|IC Ho™IC 0.548 0.881 0.690
ISIEEE HHyIC SHIC 0.502 0.895 0.727
FGSIEERE TXHC MOtAHC 0.469 0.075 0.043
ZEn&c= HEFIC HFJC 0.347 1.147 0.750
ZRIEERE 3|5JC MEREC 0.340 0.933 0.700
ZEOSEE 2HC QFAHC 0.232 -0.323 -0.176
FEsnsEs ERJC TXHC 0.228 0.480 0.089
ZRnLE=E H0]IC T0JIC 0.192 0.636 0.973
ZEn&E=E ZLhC SCHTJC 0.162 -0.049 0.070
e SHIC HMeotc 0.156 0.801 0.618
e T0[IC AHIC 0.142 0.741 0.973
ZEn&c= CHHIC 3|5JC 0.141 0.517 0.465
ZEn&c= HFIC SHIC 0.114 0.713 0.603
HAEOEEZ LIC FAHIC 0.035 -0.511 -0.376
ZEOEEE HIEJC CHHIC -0.008 0.034 0.441
ZRn&E=E =H0]JC HFIC -0.024 0.657 0.578
ZEn&E=E 2HHC S AHC -0.132 -0.388 -0.268
ISIEEE =JC =IC -0.135 0.110 0.264
e TAMIC g=hC -0.162 -0.594 -0.485
ZEn&c= F=HC LIC -0.162 -0.599 -0.482
ZRIEERE EZAIC ME4HC -0.183 -0.414 -0.262
1H 2= | M2 MACHwEch | 0k CHRFAAZ| -0.201 0.186 -0.044
ZEOSEE MELhC HAIC -0.228 -0.377 -0.239
St =90C 2rEJC -0.269 -0.130 0.248
i e Mot Hituxt= Mot ~EWkE -0.273 -0.565 -0.583
ISIEEE ZFIC =8HC -0.342 -0.066 0.210
HEOAEE SHIC H|IEJC -0.348 -0.083 0.328
ZEn&c= FHIC Z4hC -0.426 -0.234 -0.007
428 2= | 82 Ho|gAHz2| | 82 AX|ICuAIRE -0.485 -0.763 -0.685
ZEOSEE HAJC BFIC -0.489 -0.323 -0.067
1H 2= | 3 BEEAFE | ot SAHAE -0.519 0.250 -0.164
ZRnLE=E HHIC FHIC -0.529 -0.329 0.004
ZEn&E=E ZFIC HHIC -0.536 -0.294 0.005
e 4HJIC SHHEIC -0.536 -0.135 0.238
e SHHIC ZHHIC -0.589 -0.159 0.280
ZEn&c= FSIC e -0.595 -0.142 0.285
ZEn&c= =24IC SHIC -0.603 -0.140 0.280
FEsnsEs BESJC HFIC -0.621 -0.513 0.058
ZEOEEE =Z4IC =7HC -0.628 -0.132 0.269
ZRnLE=E gzhc gsIC -0.631 -0.118 0.263
ZEn&c=E HHIC FZ3IC -0.652 -0.121 0.259
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=M ™ 2t i it SEHIIA | BEHIIB | BEHIIC
FSUEEE AFIC MZIC -0.667 -0.586 0.048
1H I NE fHuXt= NE 2Yuitz -0.667 -0.619 -0.530
IJEIEEE EIRIC CHatgic -0.696 -0.707 -0.017
FSUEE=E HEIC £AHC -0.699 -0.665 0.032
FSUEE=E MEIC =UiIc -0.704 -0.610 0.019
FENEEE =UIc H2IC -0.704 -0.647 0.032
2 I | NS SSAEYT QHLE QRS W -0.713 -0.419 -0.618
1H I= Y 7HEuxtE Y a2 -0.713 -0.909 -0.839
FSULEEE SAHC ZIRIC -0.716 -0.691 0.036
FSUEE= H2IC HEIC -0.726 -0.654 0.031
14 I SF MMukt= 33 BEuXiZ -0.728 -0.955 -0.957
1H =& Mot 2"tz | Mot 2ADWKZ -0.732 -1.030 -0.842
FsUNEEE CHatEIc gEJC -0.746 -0.749 -0.105
2 A= | £ SSRAAHE[ | 82l HO|2AHE| -0.756 0.017 -0.359
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