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Abstract

IPCC showed that calculation of climate vulnerability index requires standardization process
of various proxy variables for the estimation of climate exposure, sensitivity, and adaptive capacity.
In this study, four different methodologies of standardization methods: Z-score, Rescaling,
Ranking, and Distance to the reference country, are employed to evaluate climate vulnerability-
VRI (Vulnerability-Resilience Indicator) over Korean peninsula, and the error ranges of VR, arising
from employing the different standardization are estimated. All of proxy variables are provided
by CCGIS (Climate Change adaptation toolkit based on GIS) which hosts information on both past
and current socio-economic data and climate and environmental IPCC SRES (A2, B1, A1B, A1T,
A1FI, and A1 scenarios) climate data for the decades of 2000s, 2020s, 2050s, and 2100s. The results
showed that Z-score and Rescaling methods showed statistically undistinguishable results with
minor differences of spatial distribution, while Ranking and Distance to the reference country
methods showed some possibility to lead the different ranking of VRI among South Korean
provinces, depending on the local characteristics and reference province. The resultant VRIs
calculated from different standardization methods showed Cronbach's alpha of more than 0.84,
indicating that all of different methodologies were overall consistent. Similar horizontal
distributions were shown with the same trends: VRI increases as province is close to the coastal
region and/ or it close toward lower latitude, and decreases as it is close to urbanization area. Other

characteristics of the four different standardization are discussed in this study.
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Fig. 1. Categorized variables required to identify the
climate change vulnerability index defined by IPCC
(2007)
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Table 1. Employed minimum data set with proxy variables for the calculation of vulnerability index in this study.

Category Subtleties Proxy variables in CCGIS Sign*

« Distribution rate of water supply (%) ©)

« Distribution rate of sewerage (%) )

| ' + Levee area (%o) )

Human settlements :

Infrastructure « Water supply per capita (I/day) )

« Rate of reservoir water (Jan.~Dec.) [%] Q]

« Rate of reservoir water (Mar.~Oct.) [%] )

o + Rate of reservoir water (Apr.Jun.) [%] )

Sensitivity

« The percentage of land managed (%) ()

Ecosystem » The percentage of forest area (%) )

» Forest stock per unit area (m) ©)
« Birthrate )

» Lift t -

Health/Welfare ! e. expee ancy — o

« Ratio of health insurance beneficiaries )
» Ratio of the elderly living alone (total population) ()
« Gross regional domestic product (GRDP) )

. 0,
' . Adaptation The percentage of school attendance (%) ()
Adaptive capacity + (Primary industry+Secondary industry)/(Primary industry+Secondary A
industry+Tertiary industry)x100 (%)
Environment capacity | « SOx(Emission except residential heating) + SOx(Industrial Emission) )
Flood + Number of days with precipitation over 80mm (days) ()
00
+ Daily maximum precipitation (mm) )
Climate exposure + Days with maximum temperature over 33 deg. (days) ()
Intense heat - —

+ Days with minimum temperature over 25 deg. (days) )
Drought + Maximum of continuous non-precipitation days (days) )

* Sign of correlation between subtleties and proxy variables.
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Table 2. Summary of normalization methods.

Method Equation
1. Ranking T = Rank(x}c)
2. Standardization (or z-scores) Ihe= M
Gle-c
Xge—mine(x§)

3. Re-scaling

,__ XgemMii(Xg)
L= max/(xq) —mindxyy)

4. Distance to a reference country

t
= o I
qc 17 qc to
Xge=¢ Xge=¢

5. Logarithmic transformation

L=In(x})

6. Categorical scales

if xtc in the upper 5 — th percentile then y§. = 100
if x4 in the upper 15 — th percentile then y4. = 80
if xke in the upper 35 — th percentile then yj. = 60

7. Indicators above or below the mean

if XGe XGe=c > (14p) then IL.= 1
if X4e XGe=c < (1=p) then It.=—1
if (1=p) < Xfe XGge=z <(1+p) then I =0

. . Xhe — Ei(xhe)
S S A—
8. Cyclical Indicators (OECD) 1 E (i — EGch))
.. . 100 ¥
9. Balance of opinions (EC) L= ngne(er —Xg
10. Percentage of annual differences 1= Xhe—x'2
over consecutive years * X

Notes:xg. is the value of indicator ¢ for country ¢ at time . ¢ is the reference country. The operator sgn gives the sign of the argument
(i.e. +1 if the argument is positive, —1 if the argument is negative). Ne is the total number of experts surveyed (Nardo et a/.2005)
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Table 3. Relationship between subtleties and VRI (Vulnerability-Resilience Indicator) in 4 different standardization methods

. Standardization method
Subtleties Z-score Ranking Rescaling Disttr
Climate exposure -) ) ) )

Health ) () ) )
Settlements ) (+) ) ()
Ecosystem ) ) ) )
Adaptation ) -) (€ )

Environmental Capacity (G ) (+) +)
U A-9] B, et o R 7)Ao Ao Abstel 7t sk /b Ao YRAAEES 4
e e 5719 - A 910H(2008) 9] AtolA = 7 okt
AR =0l 7HE & A=A 9 71| st
o] SolXo] LS Ao T BT AL SFslgon, 2. A\ 2=l X2
& AT o] & LR stof FUSHA A2 A1 & Aol Al AR 2 AR Hae] Fadt Y
S 71& A Yoz A3t AS A QstalE Moss et ZA}7= CCGIS (Climate Change adaptation toolkit
al. (2001 SY3E up o 7 Akttt 2 23270 based on GIS, = @27 sk, 2010, 443] &
T - A0 e gt A2 Ao Batake] & 2012)°] GAE ArE IR AHESHGIT CCGIS
0|2 o] g3lo] Z+ HEojelo] Wl uiZtE 7]|F i = ekt Wol 23271 2 A AHA| el A 7] 53}
45 YBo| g Aad ¥ o2 Bafo] VRIE oA AE RIS ok 2 £REA, AN
AT o] 3, o] 71 Ezek Bl ojsf ke O BRR A RS S 71N g =2, U
Ho]7 7+ o] £510] o] Figure 19] AdEo] ©p = Aoed 2 Attel AHgE 4 9l =
a} ofallo] A+ HH o] O3] VRIS AAksho] 2ok FES 2 wopd, AAAEE ERsto] AlgskaL 9l
2222 2% Axrstoltt t}, E3] CCGISOIA Algsh= w73 AEE 7]
& 2 g o] ofeff AbEE=d, 71 A7)
VRI=_[BRERE A%, 713108 4% - A35e75 ! S
[ 2 Srdgol CCSM3 (Community Climate System
o714 AAFEIS VRI Gh& 848 7|3Hslo]  Model version 8) 75 theA 28 (down-
O3t Fe-go| =08 7|1 Y4E 7|5}
o Fokshe bt weha 2 QolA Eelat T ]
2A2te) 28 W, 5 7 230l, £9101717], 29 N
2%, 7 EAT Aol el wret g o 8T = §
stof §4S ST AL F(H)Y R5B7] fF i i nltl
Fuisto] dhsto] RS ZANIE Wl & g STF T frmonmen 1l
o) $52 H83H9cHTable 3 1~
obgl chyw sl ol oo AkeE VRI . § O
g AT, BAROR HI B4 $Istel, 2 g 5
EE N A0S HF BRYTA gE OL ... dsZales
o2 w]sielrh, £ VRIgte] AHEE AES - o -
Wal7) 94 B|AEIH. Hr HEE u|m HAs) Figure 2. Scenarios of Global surface warming from 2000
’ , to 2100 in the absence of additional climate
%o, Cronbach® &utzk(Nunnally, 1978) Al policies (IPCC, 2007)



scaling)st 1 o] AR E %] 97| %2 g (Regional
Climate Model, RCM)2l MM5 &2 7|44l 9]
PHEARE AREsto] 2|F YAkt A gol, 7]t
A H+= GEOS—Chem (Goddard Earth Observing
System Chemistry)o] 21+E A HF 1 7|84
dol CMAQ (Community Multiscale Air Quality
model)2] 49 9 A 2R AESH] flel 7]
AR TolEk BpH o 7 AR i 2447
linking tool(=#3tA4u1eY, 2009)e] A= o] &
SHGich, & Aol A AREE 2l (Table 1) A&
+ CCGISO| BAE YA=E = ol-gstglen,
o5 AmEHE thokel 23} B ol AEE
+ 7|58t FHog A=<l VRIQ eajet 11 EAS
A8kt

CCGIS Z2 o= st & 7|£ 22 [PCC
SRES 7|23} A|LheE] 2(A2, AlB, ALT, AlFI, Bl
2 B2)of| tisle] ZkzF 20204 o (2016~ 2025,
205049} (2045~ 20554), 21004 Hf (2091~ 2100
w)o vl 71§ Am7t 55 o] glon, 2 -t
A AFEE 7]$ 2 AR SRES AIB AlUE] ez
A mjEol] AA SRS 7HgskaL ok e HE oA
SH YL &8 7|eo] EoHA T 7MY o
oA 53 FFY olvA Yol gJEsHA] gh=th=
Alutg] ot} 713 A 9] 7|7k vl £ 7|71
W of| o]t FF& F0]7] Hste] 20209, 20504,
21004 #}=.0] FHAZHS AFR5F L ‘11 7= Q) 2
st o] tfe|w 2000t (1996 ~20059) A&
2 CCGISOlA AE] - A - 2] A xo] % nley
7t obd AR Q] AR E 7| RA O AMESIER o5
L= ofat glo] ARg-SEIT,

S ZTH7E Qak FHY RIS 715H
o tiste] FeHde S7M17I= Halle =9 +
T E Agsto] VRI A4E A4 1 A11E %53} 5
H¥ 2 Table 4~Table 791 AIAI5FS L},

Table 4= T3} 9FY = 713 202 AL
B3l Qe Z A510] W] —Jﬂ FoFA A9 A=
H Ang eue} 232 & - o) Z Ao WS
A g5to] 7|3} FoFA A4S A6l o
AN, A7|E, FUE &0 & VRI gho] &7
Ehkon], SARFAl, FAFAA, AFE FoR
Al e =2 gl A A %o] thE A Hof
H|gto] Aoz 7|3 H3tof| FoFgt o= Lt
e,

Z—25

=

l:m

_HL

2

3 ES AHESEE ) VRI A
F7h 7P A Vet tiEg A1) 79 A-SEof
o] —0.22 (1671 Al - = FollA A2 A 4
HOR =2 WL ofYuy, 7|FwE FHo| -0,
1670 Al - & Foll Al 15HANE i H o2 HWoto
, UHE 3o sgshes B/ 5] Hof= -
0.55, ﬂﬁ%‘%‘—/ﬂ HRA AL —0 5002 Z+7F 11HA
2 Y| Yehgth(Table 4), w
Suisto] tigth lego] A

o=
|

o

D

oo

O
2tAl EH A
a HIRFE7} ot 7] migte] d Hegt
Ao %E}”E} T AR VRIZF & A7 A
o2 g oAl eh AR KA/ 5] ok izt
= 5ol 059 Wkoy, Aesd ¥5 T &

N A—

o] 0,312 1674

v o
Al 5 SRR A Yehgen, & SEOM 3
Ao Z+zt —0.67, —1.462 2% 16712 A] -

ZollA] 7%‘ WA e o2 A e AdrjE o s
O AT, ARG A ] A
99 7}A =9roLt AL
5ok %kol SAE T}
Kk o F &4t
St AoR 751]45] et

st 5 <=9u7]7] (Ranking)
< A8 Hod A4 AL YEpd Aol

a_qp
A

el

Y th_

Arll‘o

[¢]

lo



684 BAFSEI M2 H6S

Table 4. Results of VRI (Vulnerability-Resilience Indicator) over South Korea calculated by employing Z-score method.

Sensitivity Adaptive capacity
Rank Province* Clisaariz Human . Environ- VRI
exposure Health Setflements Ecosystem | Adaptation mentzfll
Capacity
1 D -0.68 -0.55 -0.50 -0.05 -0.22 0.13 0.24
2 B -0.07 -0.59 -0.08 -0.08 0.24 0.13 0.17
3 J -0.35 0.09 -0.17 -0.34 0.06 0.12 0.17
4 L -0.41 0.74 -0.01 -0.91 0.01 0.05 0.13
5 E -0.80 0.15 0.17 -0.69 -0.57 0.02 0.09
6 A 0.59 -1.01 -0.74 1.90 0.80 0.18 0.08
7 K 0.21 -0.60 1.15 -0.12 0.34 0.07 0.02
8 H -0.34 0.69 0.39 -0.10 -0.22 0.15 -0.01
9 C -0.06 -0.69 -0.75 1.05 -0.29 0.01 -0.02
10 G 0.05 -0.31 -0.21 0.20 -0.51 0.21 -0.06
11 I -0.11 1.28 0.43 -0.27 0.11 -0.09 -0.09
12 M 0.32 0.35 0.03 -0.91 -0.22 -0.04 -0.10
13 F -0.51 043 0.89 0.03 -0.40 -0.17 -0.13
14 P 1.17 0.10 0.10 -0.29 0.24 0.02 -0.22
15 (0] 1.22 -0.65 -0.56 0.36 -0.21 -0.23 -0.34
16 N 0.31 -0.48 -1.01 -0.61 -0.67 -1.46 -0.44

* Province indicates A: Seoul, B: Gyeonggi-do, C: Incheon, D: Daejeon, E: Chungcheongbuk-do, F: Chungcheongnam-do, G: Gwangju,
H: Jeollabuk-do, I: Jeollanam-do, J: Gangwon-do, K: Daegu, L: Gyeongsangbuk-do, M: Gyeongsangnam-do, N: Ulsan, O: Busan, P: Jeju.

Table 5. Results of VRI (Vulnerability-Resilience Indicator) over South Korea calculated by employing Ranking method.

Sensitivity Adaptive capacity
Rank Province* Gl Human . Environ- VRI
exposure Health Setflements Ecosystem | Adaptation mentz.il
Capacity
1 B 113.30 98.62 -90.46 -42.65 22.00 -114.71 48.63
2 L 144.17 -14.04 -103.84 35.86 31.33 -105.96 47.86
3 A 68.39 118.17 -68.92 -135.44 0.33 -147.92 46.81
4 H 137.66 -14.19 -132.48 -36.43 25.00 -130.07 4542
5 D 147.96 6747 -63.37 -58.80 66.67 -114.50 4439
6 J 153.26 30.78 -94.64 -35.24 35.00 -90.97 44.05
7 I 121.76 -38.80 -127.96 -15.32 28.33 -138.80 42.88
8 M 90.57 9.78 -106.54 3578 34.00 -120.40 39.16
9 K 103.35 72.00 -129.80 -34.33 17.33 -86.56 3547
10 C 107.74 88.33 -54.56 -115.70 50.00 -106.65 3427
11 N 96.56 9527 -58.97 340 79.67 -105.20 33.83
12 F 143.96 7.38 -157.90 -68.94 50.00 -100.44 30.31
13 (0] 49.90 75.02 -79.83 -85.00 4333 -143.28 29.98
14 E 170.28 31.42 -125.01 5.83 98.67 -73.71 29.02
15 G 95.80 55.07 -98.91 -60.20 85.00 -130.40 26.63
16 P 83.30 17.83 -123.43 -18.83 35.00 -61.75 17.14

* Note; Province indications are the same as in Table 4.
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Table 6. Results of VRI (Vulnerability-Resilience Indicator) over South Korea calculated by employing Rescaling method.

Sensitivity Adaptive capacity
Rank Province* Gz Human . Environ- VRI
exposure Health Setflements Ecosystem | Adaptation mentz.il
Capacity
1 A 0.50 -0.27 -0.60 -0.25 033 -0.01 0.05
2 B 0.33 -0.21 -0.51 0.29 0.19 -0.02 -0.01
3 C 0.32 -0.21 -0.66 -0.02 0.01 -0.03 -0.01
4 D 0.24 -0.18 -0.63 0.28 0.02 -0.02 -0.01
5 ] 0.24 -0.00 -0.54 0.35 0.11 -0.02 -0.02
6 K 0.42 -0.16 -0.32 0.31 0.19 -0.02 -0.05
7 L 0.26 0.19 -0.49 0.51 0.11 -0.03 -0.06
8 H 0.28 0.15 -0.42 0.30 0.03 -0.02 -0.07
9 G 0.36 -0.09 -0.57 022 -0.07 -0.01 -0.07
10 E 0.19 0.01 -0.45 045 -0.07 -0.03 -0.07
11 I 0.33 0.33 -0.35 0.34 0.13 -0.04 -0.09
12 F 0.25 0.08 -0.26 0.26 -0.02 -0.06 -0.09
13 P 0.54 -0.02 -0.49 0.35 0.16 -0.03 -0.09
14 (0) 0.58 -0.16 -0.62 0.18 0.03 -0.04 -0.10
15 M 0.41 0.07 -0.47 0.51 0.04 -0.04 -0.11
16 N 0.41 -0.19 -0.69 043 -0.09 -0.20 -0.14

* Note; Province indications are the same as in Table 4.
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Table 7. Results of VRI (Vulnerability-Resilience Indicator) over South Korea calculated by employing Distance to the

reference country method.

Sensitivity Adaptive capacity
Rank Province* Cliiriris Human . Environ- VRI
exposure Health Ecosystem | Adaptation mental
Settlements .
Capacity

1 A 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 G -0.20 0.17 0.16 1.04 -0.70 -0.87 -0.46

3 D -0.37 0.09 0.16 1.15 -0.60 -6.92 -1.90

4 (0) 0.12 0.20 0.19 0.86 -0.57 -7.68 -2.20

5 K -0.18 0.16 0.13 1.12 -0.66 -23.60 -6.14

6 H -0.30 0.93 0.18 1.11 -0.84 -27.37 -7.16

7 B -0.27 0.09 0.22 1.10 -0.75 -28.92 =747

8 C -0.29 0.08 0.12 0.42 -0.88 -29.45 -7.56

9 J -0.37 0.59 0.21 0.99 -0.73 -36.59 -9.39

10 E -0.45 0.55 0.23 143 -1.02 -36.89 -9.55

11 P 0.18 0.68 0.29 1.31 -0.72 -41.65 -10.83

12 L -0.35 0.98 0.22 1.56 -1.05 -54.11 -13.93

13 I -0.19 1.46 0.29 1.25 -0.96 -94.78 -24.14

14 M -0.12 0.71 0.19 1.62 -1.00 -100.17 2547

15 F -0.35 0.73 0.27 1.11 -0.99 -159.86 -40.30

16 N -0.14 0.12 0.16 1.39 -1.18 -423.60 -106.30
* Note; Provinces are the same as in Table 4.
o] W) Epon] AReNel AT ES L o oizke] Hobd x|42] Ajol7} FeishA e o
2 4] w0l vajol AjRo o Holdk ACR U &% 9lo] ALgAl Pt Haw Ao R weEr,
Ehdth, M25EAIS A 715 F55o] 0,502 7| ko] Afol WS o]-g-8ko} A& A2 Hatgk
21670 A & 5 A WA Boroy mtesl Bl S v)20 9397 - A9 el el 3
H 2A/EA, QRPEF, A woke] tes gt o|F of&sto] NHE, 7|FeE, A5 FHY
o] Z}7} 1691, 1291, 1691= v A LEbeH, 7] 2 VRI 2h& A4tste] Table 79 +2319ic}, 1 2
Foisle] g 49 50 90 B BAGT A 7 AL EHAS] BN VRI A7} e
S-Fofo] 742 0,01, 0,330 77} 299} 192 Z =7 1533t g FokstHA) vrEgeH, At
9 B9t AT ALEWAY A9 )T S BAIGH FHREA AL VR A4 A 0.E o
2 Bo] = EAR 7|3t et e A 159kl B FokstA]) Uebdth 55] A5
of-9- $a1 2552 o] ot 7|5t tjsto] YA A 715 e o] AR Al - &= FolA 3
ool A vebdth, Wb AR A9 A 7] WA= A U Wk Rt el A /EA],
SHstol| vl Foret Ao 2 Uehg=d, ol A6 /XA F/7I9EAIA, AR A=t Al - = oAl
e gEQl solamt A4S R} 47t 0,20, - 7MW, Jejm A beatEel Scl W A
0,092 717 A vrepd Aof| 71¢15}31c} (Table 6). w2oFe] Aol A Al - = FollM 7 = A e

T AL AZPEE AR HAT HE
ol gsto] el g BES A7|RE, HheEs
Qroll S oA EAT A 7t ALl et
(Table 2) 7153 HePY H7HE SHBHE A5 A

ek, ol 718417 Afol o]
A 5ol 7H w2 A=A9o] 7] 5Riste| st
o] 90| 7} =8 Aolatal 7}t W 2o 7]
o3t Aulg & 2 9t} iy LANI A7} 7|5



Table 8. Comparisons of VRI results produced by Z-score, Ranking, Rescaling, Distance to the reference country method.

Rank Z-score Ranking Rescaling Disttr
Province* VRI Province VRI Province VRI Province VRI
1 D 0.24 B 48.63 A 0.05 A 0.00
2 B 0.17 L 47.86 B -0.01 G -0.46
3 J 0.17 A 46.81 C -0.01 D -1.90
4 L 0.13 H 4542 D -0.01 (0] -2.20
5 E 0.09 D 44.39 J -0.02 K -6.14
6 A 0.08 J 44.05 K -0.05 H -7.16
7 K 0.02 I 42.88 L -0.06 B -747
8 H -0.01 M 39.16 H -0.07 C -7.56
9 C -0.02 K 35.47 G -0.07 J -9.39
10 G -0.06 C 3427 E -0.07 E -9.55
11 I -0.09 N 33.83 I -0.09 P -10.83
12 M -0.10 F 30.31 F -0.09 L -13.93
13 F -0.13 (0] 29.98 P -0.09 I -24.14
14 P -0.22 E 29.02 (0) -0.10 M -25.47
15 (0] -0.34 G 26.63 M -0.11 F -40.30
16 N -0.44 P 17.14 N -0.14 N -106.30

* Note; Province indications are the same as in Table 4.
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Figure 3. Spatial distributions of calculated VRI by employing four different standardization methods;
a) Z-score, b) Ranking, c) Rescaling, d) Distance to the reference country.
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Figure 4. Comparisons of various VRI variables produced
by employing four different standardization
methods; Z-score, Ranking, Rescaling and
Distance to the reference country.
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Table 9. Comparisons of statistical distributions produced by Z-score, Ranking, Rescaling and Distance to the reference country.

Field
Standardizati i i
carcieation Sl Health Human Ecosystem Adaptation Env1ronrqental VRI
exposure Settlements Capacity
Z-score 4.98 4775 6.02 4.10 3.92 7.98 8.83
Ranking 4.14 3.57 4.54 3.68 425 4.18 4.85
Rescaling 4.67 4.15 4.60 4.06 3.80 7.80 6.38
Disttr 4.67 3.84 742 427 3.83 7.61 7.62
Average 4.61 4.08 5.64 4.03 395 6.90 6.92
w9i7]7] " 73S} H oS A ske Al 20,302A] THEEE o] AL S 1] =l 352
a4 9 FoPd ARAME ohE EED}F ol B8 o = ey 4 F2ollA £ UEE 7Ry,
A £ 0|2 e Rtk R Z AT HE2OR 7 WelE AL REYFRE FEE
of, 2AY Ax7, 71EA e Zolo] wE #F3} e}, =9l 71719] 739 #2285 2344
o A= ok ek vlawste] 7H =2 2|91t 0] FErt 7P FElekdl e o= teHeR
S 2ol S LR S A5 HiGEollA] A2 o a AF‘lElOVIh AR gho] Ao Aol 7t Wk E|A|
292 Aol 2 Uehflls 59 HolS BT, o oha, T 4912 WA Elo] opy X4} Ao
w971 7] Woll A A 7E tie]H s gre] AlolE ‘I}EP HOW B7h Aol Zpo] g AA et A
WRgalA) 9k s S91=R Uehle] Aeizte] o= wekr, AAQAzRYe) A9 B4 o)
7L FSSHA LA o Ao wiekE A BIE7F 9HA Ueh= ek ghelskl o AA
Ho2 FEYFLES T Lhehh 3 gl whe, 7]
3. SAX HHES o|Zst HES) HHHE Xto| 24 Ako] zpo|He ZA HLo| A oF 20001 71¢] VRI
EZ3} ol W 7| Fus} Ao A5 A o) WE} Ul »}EM% 22 SIBT, ol
of gt SAA At vlasty] fiske] 23271 A Figure 3. d)ollA] & 4= §lzo] A 97t VRI 449 2
oo BEoh WHWE VRI ¢S BEHFEER ol ZAskAE, VRI gtel Aol b2 mEs)
Figure 59 AAI8F41aL B SAIZES Table 100 W3} vl wste] v 2kom] 1 Zjo|7k FAA L E &
aokldch, BEATRES o gstel BRI W JabAe] it BFo] BAFE SR
9 VRI gh& Hjuet 43, 72 230 Hert aejar 7}7ko) 28 WEo] 7HAl = YR YA
Table 10. Statistical summary of Z-score, Ranking, Rescaling, Distance to the reference country method.
Z-score Ranking Rescaling Disttr
Average 0 0 0 0
Standard deviation 1.00 1.00 1.00 1.00
Variance 1.00 1.00 1.00 1.00
Skewness -3.63 0.10 -0.08 -5.37
Kurtosis 20.35 -0.39 1.36 30.56
Range 8.83 4.85 6.38 7.62
Minimum -7.38 -2.24 -3.53 -7.32
Maximum 1.45 2.61 2.86 0.30
Percentile 50 0.09 0.06 -0.22 0.26
Cronbach's alpha 0.81
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Figure 5. Distributions of calculated VRIs by employing four different standardization methods; a) Z-score, b) Ranking, c)

Rescaling, d) Distance to the reference country.
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