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o] Aol 7] WEel]l A WEERT )9 g IHE ATske A2 A7
" ) 1 B 25 0 BE 302 ulfro] AT

4 4 Ak o A 244 LE(%L %)
=



SHX 2| EMH|A(SGIS) MS AtEQ| HZED HE ot
<HE 3-2> ZALE HIE@IF ) ME 2t2E
ZAHE BIE HFSRS YiE | ZALE YT HrEs e
] 213 =4E) - 0 5 13 =4E) - 0
{ (173 &E) — 3 { (213 &E) — 3

ZAME AERIT e 99 ged S AF <i 33> 22 FEHZ AN
ANA AFE 5 At FAE 714 BEFoA 19 EE 2309w WEs 25 0
TE 3goz vio] =5 o] Aojd Ao=w Addd 5 Ak

<# 3-3> ZAME 7|M Bz gt BH2ES 7|N HIzH HL

qst ond 3rd 4t gth
2AT AT AT 2AT 2AT

CHEZH 1 0 0 0 13

OtmtE 18 3 2 0 36

ot AT 4 4 1 7 22

CHA|CH 5 8 0 18 12

HZEAHE 1 2 0 4 15

CHE Z=El 4 5 8 3 1

OfmtE 9 4 9 2 1

ol AEIEE 5 10 14 5 1

ChAITH 10 6 7 8 1

HZ=E 4 5 11 11 1

g8t ond 3rd 4t gth
AT AT AT AT AT

ChE e 0 0 0 0 13

ofmtE 18 3 3 0 36

o oI FE 4 4 3 7 22

CHA|CH 5 8 0 18 12

HZEHL 0 3 0 4 15

CEFH 4 5 8 3 3

ofmte 9 4 9 3 3

ol ARIFE 5 10 14 5 3

CHA|CH 10 6 7 8 3

HZ=7E 4 5 11 11 3

F: ZAPE 7|H Wz mOM EAPE WETH 1 £E 20 A9E S¥o2 HAE.



HATRETM 2020-14

20

—_—

T
oy

Nd

B

ASol Hu) 2vhaa A,

Jmo

=17 F)7h 0ol A 3

ol

8

b AHgA

ksl
pud

of o

-
st

g Ae AgAe 714 N

ToR

A=

%)

o}

3

bol, wch gEe gue) LS 9

S

b

5

Ho

kel

= O
=17

U= APBEES.

by
2T

R

o O

[2A] 248 HES

Tt Zo] Zx|stg& ok

the

M= [[~3 | ~&
od [|=|=
o e
o || 5 | &
|| B | &O
= (|
K || i | —
Ell—|o
2N

B0 [ Bo

[yr] (=]

HE w2 XtEo| ¥l (9134)

<12 31> sGIs At2Q| HUHSE 2

=4

SEENIE R R

o}
=

He

=i
=

gt

3] a2}

o tsll AA

et

H2HE d4¢ HIE50AMe HHULES

EAW, A @971 HolA

of Ws| o) 571 Zof

T
3t

714 Rz

o} AF8A7}

51_

o]

Are] HERS

fl AlgelA B a9l e

5]

Z A

Eal
o

‘?4

I oA o2 AA"H 714 °

IR

7S olels

Els
L
-

3] oAt
710l 4

A4
g]

= [e}
éo] O]_‘:_ 75]-,—

brs

A AN AR &

o}
2L



SAXZIEEMHE|A(SGIS) ME Atzel HIZES HE &eb 21

g SO AHA} el me WEET HE 23ty FPEkAL o] 3
ol Fo fEEe ARE RET PHE FoEE As AFsd =
TFAXCRE, 17 JAF AFse Py RNERIT FHT <iE 349 2] J
AR olH3 #8E AH T Ao wE A HEEE <i 3-5>9F Zrh
<H 34> o9 BE=E 2 04
qst ZAHE 49 HE qst
AT ‘g AT
Ch=Z=Ed 1
OfmtE 18
g SRR 4 | E] | 29 |
A CH 5
HZ=AHE 1
Ch= el 4
ofmtE 9
o g Z=Eh 5 o 32
ChA| CH 10
HIZ=HE 4
<HE 3-5> ZAME 7|N BlegE AT 4% HER
1st 2nd 3rd 4th 5th
AT A AT AT AT
o= 1 0 0 0 13
OfmtE 18 3 2 0 36
) A FE 4 4 1 ’ 22
CHAITH 5 8 0 18 12
HFHE 1 2 0 4 15
Ch=s e 4 5 8 3 1
Ofmte 9 4 9 2 1
ol HEIZEY 5 10 14 5 1
CHAITH 10 6 7 8 1
HZ=HE 4 5 11 11 1
st nd rd th th
UREREN s war mAs mAs mAs
o = 29 17 3 29 98
S = of 32 30 49 29 5




ARE TN 2020-14

22

el ®BA A}

L2, 39 AT ol NEQ
A NEERIFE PAHE 109 Zol7h I

7ot
Zfo]

A 1 e 29 S 7 A 7t dvhy He

]

v
it

H = A doh

=
=

7 2

HolA, of

e

ks

Aol wel vl A}

o

A

h936 o} hWSS

DRSSV || L[| ™o OR | «
K1 i
i in

L T|o|lo|~|R|<]|o|o|w|o|= x| 8
K1 ]
e _TE

BT |o|m|m|o|lo|lo|o|T|~|Z LT | o
K1 <1
. T o

_m/_w0348354m65 Twwm
K1 <1
. o

I o s |w|o|t|o|w|2|« (- INEES
K1 <1
oF -

|y o | == | oo [&r | o= oo B mIRRCY
K| = (KE = [ KE | (K = |~ ]
TR R T e R T I o =
Dln_oql__l_mﬂl_rn_omﬂ__l_m i o

oju "

) 3

0

! =

i

R
oF

N
A

o

Ho

el

1

=51

A

R

o] Aloi=

2she] Aol7h 7] Wge] AL 585

|

SENE B



5th
AR
13
36
22

12
15

98
173}

5th
2A

4th
ZA

18

11
4th
2A
29
29

AtZ29| HIZH

3rd
ZAT

a1
o

14

11
3I’d
AT
49

(SGIS) H|

s
2nd
BAT

10

A Aoz Azl A Fol 9

2nd
17
30

18

AR 21 2 AL H]
dAT

5

10

29
32

1=
S

ofmtE

E=

KF

nl
8l

ChA CH
O}LE

=r
Kk
al
Bl

ChAICH

3-7> HtZ&lot 7| BlIEHQt

H

<

H Ao s gATe oa M@

S

=

i HEe

]

s
a

X

o

T
L

.

=
A
& Ul gelzhal &

st AR A

S

ok ok

ok g7y, 5H A FA
==

o]

L

o)
=

s
a

2ol wAA 2 A
oA MEQF )7} 19

<
L

=
T

L —
T

159eld v, A

Aol S Ho
FEE AFst

T

oA
gety A8 A

hya
ar

o

|
oy

o
3
M.
0
R
oF

o
i
H

o

o

3}
=

ol oj2A #Hrh &, o] Agole FHREL] A T

B

o]
Ho

B

o ook

I A 22 g3t Alest

(3

ol A T

]

=

=

3ol Aol

L



5(h
A
10

4th
AT

Z9| X}

3rd
HAT

2nd
AT

<H 3-8> XA}

oI E 1M 2020-14

24

o on R T e
i H oo T ﬂﬁﬂh&ﬁ ~ NEOEe ™

1L7m£o111r e R ] S

| ﬂuuxﬂl%o O_l,ln_u‘w.ﬂﬂnm‘mlq E._

Be o mﬁ ﬁlﬂ.ﬁx kﬁrm MI,.LX.,‘JHMOMEENO_
4 =y ) NETIY kiﬁ%.z_émoar.
5 = T XE o X -~ s Sy o — ok
Tl W K - | . - X o NP — o
g R TH% eyl Hm.maz,,_awamm#
< T — &ﬂm%_/mﬂ% ;&iﬂﬂdeuﬂﬂlme
! GO al o H 5 ol W W=
= —_ T Y . ~ "] fad xn HO —< o XD o} my
i H._du N %ﬁfﬂlazymﬂ __bo_emﬂﬂﬂﬂonl,@]
L) SECTE T Pl gs
S S ﬂm@]ﬁl%_b ﬁrym%}%amw@é
K =g o [ (e pw o D =S
~ & o &K ur,modvolqomﬂﬂﬁ_i .
s FwE G %ys%%m%ﬁ%gﬂ%w_m
L °F oy B, "N T :
P L3t Tl igrcEalaiiss
ol ~ o ‘_lr 0 3 ;
. FES ﬂﬁoa,m@@@awmo.ﬂa%o_aﬂ%
ui m:ﬂ7xu. %m%_biiﬂﬁm%sﬂ;mﬂﬁﬂﬂ
z ﬂzmm_zlo% iof %am_om_,aﬂ%ﬂ%%;{%zg
F 7 W = H W . o RN z*o]_/mu_uea_.__uﬁﬂu -
N G gl EmoWﬁJBB%%ww%iE%maiﬂ
< Mmmmg% o Es_ﬂmoiﬁo_emsﬂo_ﬂ‘_ﬂﬁo_@
pal _— % G i — N oo " = ol =
__H____ ﬂ%nnu% = ummmud.z]f_/uyuwnsznﬁﬂ%mm@
O S . o mﬂyﬂ.ytﬁ7m1%e e =
= Bz. W o uom:%dr%gwﬂ@ﬂa.mwﬂur%&mﬂ
3 SMMEL.L QLmﬂaLQLaﬂLﬁﬂﬂﬁwmmﬂLuLiﬂ7ﬂo
~ — 0 file) —~ o o__.___ e —_— ‘_In_ﬂ._ ‘,I_l RI ., o . \mo ‘rIIlL
- Awwrﬁwmﬂ %0 ﬂ?%ﬁ% T ;;drwksﬂé
m Kogo B omo & ﬂ]&aii T -
K Emmmzmﬂqwr Ki ﬂmmiﬂﬂi%%%wu%mg%?hﬁ%
n W%qm@ﬂ ] aﬁ_ﬂo_o_eme%%m%NM%QNW%
3 3w oA X4 o0 %1%%%%”%54@&H&%%
8 SRy TW Klo %Woouﬁx%%&mﬂ O]
BoOX W o A oy WO A
) i o B o ai W oo o Wy m
erE At



SAXEI S EME|A(SGIS) ME Atz HIZES HE &t 25

<E 3-9> ZAtE 7[M HIEO0M 2 Bl A 20 SR =FSts WY

0 1,2,3 4,5,6 7,8,9 10,11,12 | 13,14,15

v v v v 4 v

1,2,3,4,5 6,7,8,9,10 11,12,13,14,15

ol "I 2](2018)o1 4 At WA I thar zfol 7} 9
| 7129 A de 2E Y% 2 HAE ARG B=322 73 45,
A REAA 3 ofste z

<) 9] (random) =

o] 744 & Aho)yoleka SAT:

o
ol
8
M
3
flo
:

bl
Lo
N
o)
SN
o
w
r o]

ox

<H 3-9-1> 7|E20183H k) HAlol ZA4r =™ (B =3¢ 82)

ZME H2
BT X7 0 1.2 3 45,6 789 | 10,11,12

v v v v v v

J018000 Ak 71Ee] BAS AEANL W Uy A9 WS 1 EE 22 A
o I3 HAo oo TSk
23 AHS AXCEZA =& Yol A=A Hed, #E WES 25 FHAAA A

WA A2 S A V1A NERS] FEE £HL oA olFoA=A
HEA AW upo}h o] A 714 WEelM WE7E 379 o]hel A9uk WA
AR 2AbE 2 NES GAZ golA s FATE) gt 1, 2, 33 AT
o A= RZQRIT F)7F 3% o3l 497t gleng « -2 FASA:



26 CQFEIN

2020-14

<# 3-10> Z=AME 71X HIEHOM 3 O[5tel RHI:(5E HAl)

1St 2nd 3rd 4th 5th
AT AT AT AT AT
Ch=Z=EH 1 0 0 0 13
OHIIE 18 3 2 0 36
ef A TE 4 4 1 7 22
CHA|TH 5 8 0 18 12
B F=HE 1 2 0 4 15
ThEE 4 5 8 3 1
OfmtE 9 4 9 2 1
o Ol B el 5 10 14 5 1
CEACH 10 6 7 8 1
HF=AHE 4 5 11 11 1
ZAHE 2 1t 2n 3¢ 4th 5t
e EHA AT AT AT AT AT
= 2 5 3 0 -
1S Ay ; : .

B Hed, 4o e G

<H 311> TAIE H2 YEo YU =8
1% 2" 3¢ 4" 5"
AT AT AT AT AT
My = 2 5 2 0 -
o - - - 5 5
0 A2 2AME 1A HERA WMEs) 3R & NES U9 2499
o) gajFo] 49 HeE Fa) B ooy 2o
<E 312> YU =E = TAE o9 R
1% 2" 3¢ 4" 5"
AT AT AT AT AT
. =1 296) 177) 2 298) 98
o 32 30 49 299) 5

6) 29 = 2+18+4+5



5th
AT
98

o

4Qh
7T
29

Fo, 3 AT

I

Al

29
R

AtZ29| HIZH

a1
o

3rd
A7
3

49

(SGIS) H|

A

2nd
A7
17

30

AR 21 2 AL H]

1=
S

(Hl)

29
32

oAl Aol W] Mel T F)y7t &

o, AR AR AgIAE

T
3t

s
_=

1

9]
T

el
A&

=
=

N il

X0

ol
M
W

—_—

o)
!

2nd
7

17

&y H AL

=

=

2nd
A+

il
0

8

t

A MR )
1L

1}

=

ChA|CH

2nd
AT

8

il

Kk

ofmte

ChA[CH

Atk FAFRoZ 2 AT

<
T

Ao} RI=(AT )7} 188

W

= AT

ARgA}
o] HE, ATHE A9 WEQT ) 1793 Folt

Hub 71 Aol gho] ofrol oA

. B

7) 17 = 5+4+8
8) 29 = 0+7+18+4
9) 29 = 5+5+8+11



5 olct.
SH?

2ot O EXY

-
S

T

(0,3,2), (0,2,3), (1,2,2),

(2,1,2), (1,1,3), -

- (0,3,3)2] E(True) af

- 7|MHlE 0+3+3

—

I

12

ALEXES] =&
s d=
(0,1,2) = StLt
(1,2,3) = St
4+8=
(1,2,3) & StLt

b

—

.
o

0
3
8
3

gA+

CHA| CH

3-14> 2% TAFOf Cf
OlmE

ATEM 2020-14

<H

28

o fo m e e o W o g H
Wﬂﬂﬂldlx_v ,._xﬂ‘Ul‘uurLB‘Ul mOE
Yoo W R T o A o ¥
o ¥ To= o %R =~
RN R R R s E
X 0 _ DU o =
& WP T R ZTE%%EOM = -
ﬂoﬂﬂ@ld_lﬂl <] = oF — ol A ST
iﬂr.l%_z_. Kir ﬂﬁomawﬂ_ummﬁ ol w:wz]z
W TR E W OIEE DN o o —
seZps  § TEHETELR. T
< PR o o R B
4w g g o oxo. D e v
N BT R NEEEE g e mE
TS BRT pE ox L EE s L
o 5 T 7 TN RL™E N T oo T
m%izﬂo@umﬂ rey T B0 o< W B ]:l.
T T = 0w isRA By
teal, m BUESE-REET O
—'A- - Ny ﬁ 10 JIO‘\N))) !
B o 10 F AR A
T2 FooFw TN By
%o oo w TIPoELowe  wl
50 g T T Ho4) inwo T H H\ E\ ,i %L
Njo o H o T TR - < T
g O T BT TR s e
TPmac B S ERINBEE  4x
=T g T N S R U %%
w ooy B W o Mew o, O
ﬂiﬁ %o ﬁoﬁ.ﬂdl. v =R N 7ol o o] o ol Porm‘_nu
R T T RN R T < B
JREEET L Mewd® g oeee  E
Ry SIS ™~ 2 No T ooy g Noo Moo N ok Mu
&ﬂ%%%% T A = T A
A e S i Ywmewag T N H
TR DT TS W do T o

1

.

5t

°

oA #

oty &AM As4E A2 A2

Al

A



SAXZIEEMH|A(SGIS) ME Atze| HIZES HE &t 29

=29 990l e AR Ak ol s RIERIF )7t 38 AvE
=9 o] Alojd AR B F o 54 38 & A7 AFAY #
Yol e} e NEE zhe A2 ddsie 71ES B=52 3, ojule &4} S
= 283t 43 daElFe H8o] stk BSCA farE|Fel Wit B A
3 o]22 FH-E Park(2018)S FuE 4= Ut

7t FREE AAE AAst od =E9 Aol A, AHAE F5T 3
T JEe FALA, 4 Aerid o 2AE FHSA HeAol tal dstas
gt} o]F AfE= WEe olsiE S8l 9 dEE V1A HI=RE oA AT

<HE 3-15> TZAtEl 7|X "lzgel B2t 7|4 BEE
151 2nd 3rd 4th Sth
AT AT AT AT AT

CHe ZREy 1 0 0 0 13

otmtE 18 3 2 0 36

o e 4 4 1 l 22
CHA CH 5 8 0 18 12

HZ=AHL 1 2 0 4 15

CHE Z<EH 4 5 8 3 1

OHItE 9 4 9 2 1

ol SETH 5 10 14 5 1
CHAICH 10 6 7 8 1

HZ=AL 4 5 11 11 1

18t 2 3 4" 5

AT HAT AT AT AT

Ch=Z=Ed 0 0 0 0 13

OlmtE 18 3 3 0 36

Lt SEESE 4 4 3 7 22
CHAICH 5 8 0 18 12

HZFEAHE 0 3 0 4 15

ChHE Z=EH 4 5 8 3 3

ofmtE 9 4 9 3 3

o T 5 10 14 5 3
CHA CH 10 6 7 8 3

HIFHE 4 11 11 3




30 @FEIIM 2020-14

7h (@A 1) FRReE 2% =S BE HIFE S
1A AERAA 19 JAFY @ IE@T HE 22 B o] dAe F
T 24 Fol= =F AFo] Hob Ae Bl AP, FYFeE 24P W

»]St »]St
2P P 1°
iR
ceze [ oeEze | g
olItE 18 OItE 18
g | oz oo duze | 4
g e 29
CEAICH 5 CRAM|CH 5
B ZHE 1 B ZAE 0

H

LIS

2
2
o
)

S WBoR ATE B, AHA

— =
2 HFEAG AR AT WA NEQT S} TSt 27

=5y A 3 o]

A A Bk olw AEATE A1A NEe F ol UE) £33 4+ Yt AS
S 37kAelE, O F IS AR 241 A4 WEe) 3 g 9X@h me,
9% 29 FAE =3 9Fo] dolgrk

<HE 3-17> (GlAl1)0l CHSH AMEALS|] ==

1St

e HE 8= AL F5
Che 2ol 0 (0,1,2) = dfLt
- 7|M8 = 0+0=2 O|Ct.
Ot 18 o| Xt 7t &S
o + (0,02 E(True) ot T2
= o R 4 18+4+5=27 -

— (1, 1), (0, 2), (2, 0)
CHAIE ° — &Y =T Y 13 X
HEAS | 0 (012) & ot




SAXZ|HEME|A(SGIS) ME At=2o| HIRE

fot
il
0f0
T
0
=

w3 g0l Aol 49 M=E WAske e e 2ok TR 2 ¥
HERIT ) 298s =3 HAdo] Alojd He 38 o2 HH‘LOJ Tt 2eal 7|
A oA 3gET 2 Hxd dFshe olE AF 2 187, dgzd A
F QT 5 4%, Tl AF AT § S Fstol *M H]EE A3 3T,
<E 3-18> =& 90l MOlE &l 2= TA D OIAI)
1% =2 s R =g 9IE N
A Aoje Y= gl AojEl M9 U= ek Ry
3
)gbaﬁ IEI' 2 - glteﬁ IEJI' 3 - gltaﬁ = 010

DA AT WA NEQT PE 0POE AT A, At F3T 5

Qe ARE gy 2o I AE ATAE JA NER AF Ao HURE
A3l REEES 714 RERE AFsH7E stttk ® BHoh Aee JH] HAES 9
3 thee) Alghe A RS § AMEE A7E) HA

[34] 349 A28 59 DT + 9 AVILEE 916
o3t 2ol ZAeIRe,

HZ W2 Xs9| Y Q45) HH EAFE BI04
3H e
0 0,1, 29 & 17} g

o)
FAGARA AT PR AEQT T TG A4 WEs) 0] drkn 253
Rk Ssh De FAE B T N WE 0 el o] He 9=
(L 93k @ )9 M A FEA ek et AL $52 1 B9
9 A4 248 14 AR B e o] MEel w2 A9l AoHctE
Ao 5 9l

10) 30=3+18+4+5



32 SREIDAN 2020-14
<H 3-19> = {™HO0| Mol A% Yo Cist AMEXte ==
1 oz A 2=
CH= =EH =|
ERR 0 OI2®IH s 0v0=3 ol
OlE 18 - X
. CHsF = 7t S 497
Lt o2l =eH 4 18+4+5=27 - (0,0)01 chist KTrue) ot =&7
ChA 5 (1.2, @1
27 L= oI5 A
HZHS 0 (0,12) & 3Lt & 4 =5 28 Ao
W (AA] 2) 243 2R NERQTF 9 +B 3= A
olfoll= 3 AT A = QT HE 2Hs) BAL o] dAe FYHeE
ZA45E e RITF ) B = 3% gl 45l sigsit
<H 3-20> 3% &2F 20k =E YO ot Y= E2(WA2)
3rd 3|’d y
Wi Wi .
o2 | o EEETTI )
ofme 2 ofmE 3
C 1 do| e
s s 3 omm | g |
CHAICH 0 CHMICH 0
HFHE 0 HIZHE 0
AR AT SRS VA REE JAASIY gGARbe] Rl 47 6]
2ol #eskA "ok a-d oY 2 F JAAE A9 §EQ] 2wHo g A|FshA
S Are] edo] A, AHA} #8317 odE FE Atk o] A% AHgA)
714 Hxel 3] F2T 5 e ARE oSy 2oh
<H 3-21> (OA[2)0f CHot AEXLS| =&
3rd 0z = 2=
h=FE 0 (0,1,2) & 3Lt - 7|MHIE 0+3+3+0+0=2 O|C}
OHItE 3 (1,2,3) St ww - 2H(True) 2t 382
= HE el 3 (1,2,3) & it , 1,1,0,0)
ChA|CH 0 (0,1,2) & SiLt — 2 2 2™ Ao
HIZAHE 0 (0,1,2) & St but ZE&4 27t




AtZ29| HIZH

(SGIS) M&

A

AR 21 2 AL H]

1=
S

o
ﬂmo
el
0%

o

o

b % gtk aey AR HE

Bk b A5 Al

S

N

—_
fi%e)

ﬂmo
Nd
&
50
Nfo

49 el Aolzk 4molut Wy

ol o]
G

N

1
T

5

Al

Of Mol& ¢l Bl TA 2 (0IAI2)

[=x|
=

322> =& ¢

<H

3rd
A

=i |
[=]

o
AojE "=

=3
= T

L3

277

2

il

toh ey 3 AT

1<l
T

Fafo] AlE

H

A
pul
S

3
H

=
EIR=e=

of 71A ®WIEFo|A 3HELT &

3

o] Alojd

913

7] W&o, ==

oF
¥

3PHET & ¥yt 24

SolA AHgAH

]

CEECERUES EITE

N
A

7442l

=
T

gkbe] Aol 7}

1

=

wen E

o H AkaL

—_
file)

53
14

MERIS FH(0AI2)

? gl=of chet

At
(=]

&0l HMofzEl

3-23> =& ¢

<H

) P
2 S &
Nr ﬂ__u n, S
_z_v F =) @ N
ol R
m = <
= W
o | & ow = "W o
< + - X0
o N T &
W @ — =3 ©
= m z X
R 1
~ ~0
%
e s [
1o 1o 1o 1o 1o
pﬂ gl B BB
_IA_O 1' 2: 21 11 11
B3 Sl ele
. m| m| o| o
<
~D
ol 0 o
y oz R
Blan X
© | Bl B
30

49.e 5 QAT AR HEQIT F)olE Ao




34 9FREIDAN 2020-14

T (A 3) FIF 2HF WEEQT Pl - B e A$

4th 4th
R Wi zj;h,;
oEze | 3 oEzey | 3
ojme 2 ojme 3
| =EH of 21 =EH
o el 5 o] H el TEl 5 o of 59
ChAfch 8 ChAh 8
HEAg | 1 28 | 1
gt A9l WIEE 20902 AT AP, A BEFEY olslEd] AFse
o2} MR )7t Fakske] s9o] Brke ARS bl Bk o) AR} 71
Ml gl Ol 25T & dE A% FE wHen, 1 F e A4
ZAHE 714 HEeh dAFY v T TdE =28 5 FAA A HEd =
= ol oHds] oA "

<HE 3-25> (O A[3)0f CHBE AFEXISl ==

4th o 2=
g Az Ae A&t 25
Chs el 3 (1,2,3) # SlLt
- 7|4glE 3+3=5 o|C}.
OIItE 3 (1,2,3) & 3Lt L N
- (3,3)01 cigt 2K(True) 2f &2
ol CIE el 5 L4
(2, 3), 3,2
CHA|CH 8 5+8+11=24 bop L ;
- 2= Y 172 &R
Hl=AHE 11 ey !

b A5 AT A 2 F RS
2] S Feh o] 7|A HIEZA 3

Fatste] 9 WES Agd=s 228k

o ]f



2611)

Atzo| HIZE

a1
o

(SGIS) H|

of

2

(Ol A13)

=
L

o

A& R}

3

—

.
o

A

A X278 2 AMH|

E

Of Mol&l &¢l gl TA I (CIAIZ)

[=x|
=

I=0f CH

2 g

At
o

O Mozl

[=x|
=

3-26> == 9

3-27> =& 9

<H

I
30

~.
o
g S
_z__ﬁ |_I._I _\)l/ _:A_”_
i o ) s
. o _W oF
X ~ =
oo N 0 Bl
—_ oM o IT_
< + __o._
W O
m|_ M _Z_“_
X M 1
~
L}
g x| o
o | 1o ﬁ_
Hlels <
KO g —
m| ™ &
% ~N| o~ ¥
< z| = n
P m| m | =
LS
<D
y |7z X
H 3
s oiE
o

<H

Jvmo

ez F

Hl ==,

S

1ok 22y o)

S

O S7F

Aol Ae 49 ¥

!

o]

ok
s

314

tach 2ela Fdat 2AE Rz oA it

S

==

A9 gEaE 3479

o

veel

Nd

!

Y

oz uprEA

z:;l_

g

o =
4" g5 54

o 3%

|

A

o

)

HA

R

ol

%
oF

11) 26=2+5+8+11



36

ST EA 2020-14

S E tetAY = ZoE Siith o714 Bete 58S ghold AR A
FAZE Adste A2 RIS Zhe AR ddste Ve g BE Yvisith oA Ea
T 2RE @S BE AU FE 289 @l +B e — B skl A9 Rl
TXE AlFste ASZ S ols dAE AA HFTHOZ AFH= A9 Wl
T3e vt 2
<H 3-28> & Y0l MOE 4% Hex
/lst an 3rd 4th 5th
A7 FAT "AR AR AR
Lt
A = 29 17 2 29 98
of 32 30 49 29 5
«lst an 3rd 4th 5th
A7 FAR "AR wAR AR
30 17 5 29 98
32 30 49 26 8
aga, 2AME 1A RERE B JAT 49 NER) =5 fFe] Aojd
9 R HREHE o ZUTE A9 HERANA =F Y Alojdd ®E A
HEML 3% oJUds g 5 Utk
<#H 3-29> &= 9 Moo ME YE&Y
. 'IS'[ 2nd 3rd 4th Sth
2 H AA
et AA? d@AR AR wAR AR
o 1 0 2 0 0
=L
of 0 0 0 3 3
Zor HEdAl | F ZHIE - HB HIE | = | ZARE 7N HIES 2 A9l HiE - =2 Qo] KofEl A9l BIT |



SAXE|HEAMHASGIS) H& Atzol HYHES M Hiob 37
XN|3E BSCAE Xg8%t "l g MM

A1AF} A2 FAE] AEE WERe gigk HU RS HHekel BSCA ¢y
S SGIS Aol A& Xyt 2018 Q14
= HIERE A= AUl s FHAdsta, =
T Atk 20 119 @A, FPE BSCA & ﬁﬂl%% SAHATIA RAA
Hv 22 pCel w2 A2 3] A% R SERVERY] H3te] 23t
SGIS =9 RIEXE 7|4 W=k} 49 RIERY 94 725 7HA 9l
HA FHE BSCA Larg]ZolA 7] A Wl T =
M= 2A17E AR dolA= 7AIZEe] A8 H AT HHE /9] WIEiEe]
nE ?‘%}%E A}ﬁx}ﬂ A5 fd=gshd ol ¥
48 A
o= XJ%J&%D}. Sk= % 6&%01 37H & HJEE%
QA 71A =M dEo 5 9 itslhe Wloz e Wl
E5], OA, LA3, LA2, LAl AY Fd didste RERS 4 A=
Atk WA s FEY] 4 BEFE, Y dE5 AYx U §
Abefjob & Ao] 47} Wolzith AAE 7 Al digt Y 28 Ut
AP AAE AT B AAe T A9 RNERE LS 98 Gags
sfoF & Alato] @ol AZFE R &
714 =R JAT G9@A 7 dehd A9 100m T AARL
TRt AsAth Y W8S % SGIS9 BSCA ¢alg]ES AH835t7] 93
o|H w}E(data mart) 843 Zg Aol Far & F ok

N
rE glu)
ofjr
1 FN
>
_>‘~l_,
kil
B ol

ol

_& rr

offf oxl oft |\
ol

[o

r
ﬂllﬂ
2
Y
30,
i
N
ox,
Mo o g &

AVA
o

r
U )
o [

=
=

12
HN
o,
o
>
-
2>
w
-
5
-
3:
é
%
9‘15
rr
[
bl
=5
e
>
i
[

Al
o

oo T ormopflopgh
M o K1 Ho
ot

o fr
o

B od

e}

f

o

X
o X o

=

2o A
x 2
o

Su}
ol
o
&£ i

1. Y P TeloMel MEE

2018 7lE gAY 8 T A2 2,997709] HATF, 79709 &, 5709
T2 745 Aok JAFFEFEAL A5l S AF FEe E% 67Holct. 67 3
=S E% a3 JAAT G V1A HERE A 8] Ao e A
o] 4= 475,803,72071(=158,760x2,997)0]t}. o|w A|F o] e7]o]a A FFEo]
%1741?0 714 RERE It A9 FFo] LA3, LA2, LAl afg3te 49 ®l
3£ A7 tiE 241 A AQ €T



GE TN 2020-14

38

)

=<
LN

2H2018H 7|

{

e
O
—

7o

g
2
s |
sl—|w|R|a]S
m N |
£
=]
Z
o
ud [ Ho |+
gr 4B R
=< [< |00 |RT|
%0
B[~ ~| ~
— | N| M| =
<|<|<| <K
414|122

ZA MERO HE E=

=
1o

EH

|25

o
[

3-31> 20184

<H

<+
Klo|lo|X
or
=l
mr %o | &T |
100 |l of- |5 | B
o || & | &M | KK
= || Kk K- |~
<+
U NS ©
w'
I
or %0
100 | g | 70 | -
5 R
= <

p—

guo] 57} 5709 49 ¥

L
® B R
—y N o
R
of & o
RS
= ® P
)A |
= &7
N oo T
S
4 b
J
ﬂmwg
W "
T
T g <
O.*.Nlﬂo_l
- % m
< B
Z#.O;OU
T o
o X
= N o
Mo A
-
N
~ T
gy
‘D..OMMD
Py
o

o 5
T A

N
=

~
N
w~
b
o|
N_.o
o
NF
A=
ey
3
~ b
N
W E
LN
W X
<<
ol
— 0
RARPAS
== ]
Mo
™
1o
® W
~ M
X
o T
oTz_u
GO
T
% &
=
~ B
- =

2hr

ojr
jo0

IH

ﬂmErmmmr
= || §lo~0 |5
10
N | o =
XTI || - | N |
RIS
o
4
H | LH
BB H|H|HI&"
I |Kir |84 |81 (81| 8l
| =K K| K| &
A T KE
KOJRC | o . R
gl | 8d | &M |RC| 080 | 1680
oS | B | 8| oF | oF
KF | Kk ":n__l H_. H_. ﬂ_'
-|_~|KF|KF|KF|K
U O B B R
760 [OE |OF | %0 | 20 | X0 | X
@& |oE |||k
KF K- | &M T | T |
yy_AﬂﬂJll
eI R
|k | %O | 7o | &0 |
T || 5|88l Bl
= | | w0 | w0
70 | Bl | Z0 | Z0 [0 | %0
Bl |0
o F
b or ~




H| T
5hr
6hr
3hr
H| T

Atzo| H

(SGIS) M&

A

AR 21 2 AL H]

1=
S

IH i d]
& B
Moo« N
ENS dISIC —lwi~NONY|lolo|=|c = loranjo|lo|la|o|lv|o|w|o|g|le|X|a|l—|o
<X [O|QB|=|Q|N|N |~ |~|0|F | N|F| O N < [~ |~ ||~ O|N|~ N[~ |~ |+ — |||
4 4

8l

| Kl | Ki|Ki [ E|iC| Ki | K@ | R | R |
KU | /| R KE [/ | R | KE | 3| 80|88l | B | oF WA | H R
2 A S R e N B B R e e P R el Bl |81 |8l |8
O | G | &r | & | B0 | B0 | RT|RC B0 | B0 | | = [KF [/ | K| K| [ HC K (K| K| &) R R0 | | | R 0 | & | Lt
%0 | K- | &1 |81 |oF |oF | &l | & o o | .| | .| | T || |0 R{RS(RI|K-| BB B BB ok | Bl | B | B oF | 8|31
o | @l | @ | &0 | @ | &)@ | @ | | &80 |60 | <0 | X0 | X0 oo o | o | KF I | ST K [T || K| K [E | LY | RT | X0 (380 | & | & | K
01 KE | KE- | KF | K [KF | KF | K [KE | 81| oF |oF | i | - | R RT 4601380 | 7| i | K- | = (K K| /| R KE (81| 81 | | oF | Kk [ Ki | R
o |70 | 0| =0 |70 w0 | =0 |0 | o o o o 2 2 2| |5 TR | | 0 6| | |0 | |6
Wl |70 [0 | X0 | X0 |}/O |0 X0 |0 Kk (K K 1= = |= al @l |l | @ | &C 560 |60 | X0 | X0 | X0 | KT 360 |30 | o [k | = |KF | <0 | X0 | X
KE |OF T | b | | oF || | |- | [ === R Kk [ (K 8|08 [oF |0 || 8 [0k ok | ™ 1= 1% 1| |
SO | T | T T | o | T | T || W0 | /o | Mo | /0 | O | /o RSN BSS BOS) N fvi J vi J  rwpfr r v  O O0 OITO  r r
R e e L e e A A A R R L L e e e L L A A
7 | W0 | MO | FO | /O | BN | B0l | B/ | B | HU | EU | BUO|BO | BU | HU ol |37 |7 | T MO | Mo | MmO | fO | 0 | MmO | H | B/ (U | BB B | B0 B |0 B
< |B1|B1| 81| B | 70|20 |Z0| 30|20 (0|0 [Z0 0|0 KH|= | = | |B|B!|B1| 81| BB 30|20 |0 | 20| 0|20 | 30| Z0 [ Z0 | X0
o S
IH oF = Ik oF =
o oo R S Hor S
ay < mig ¥ I <0510 ©




40 9 EXN 2020-14

~ A
e e Ay | TR 2= Ni(E)
EERCE 8 44 8
EEN R 8 so |98 8
dd, FERY 8 g | Mo+ 8
e 8 (#2 % [Fagy 8
ge AxE 8 CONNIETTES 8
A, M7 9 RETE 8
j’;'_i oy, FeHey 9
o o | 28 FARE 10
h | 28 dRes 11
A7, F9e8 8
AT, Feex 8
A=Y, A%ds 9
FERY, THUY 8
FegY, dBs 8
FeOE, A%l 9

2. Axt The{ofMel H=xE

20183 7]1& thAFIA|o sjFse AR AL 100m G AAZE 10,06070 7}
3 3atH, 1km %%’4 AAZ = 42370, 10km &9 AR 10702 FA4= ] Aok A7
ool Ao HlEst Ag AUEL 14 Al tHHBHAIE 100m, lkm, 10km T2
TEg A oma»‘:— e FYE Fart vk A7 s F7HAAEUE 7IEA
o e} Fodte 7Eo] HER P Atk & AUl oA gl &)

t

FPN
Ol-

E“c‘ﬂ# A Wola BSCA & ﬂ%% 2835k Aog, Aol wet G e o
ok ¥3tE AR Qo) A2 AFFEEZAL A5 o) dES BF 193
100m ©9] 714 RS WA Y8l FAE oo 3= **‘94 2= 1,597,125,6007)

(=158,760x10,060)Z, 100m, lkm, 10km, 100km Zz} ©¢je] WMERE 2F YA 3=
H i 7217 AQETh

<E 3-33> LRl oD ZXt ool Sy
AR} e Number of level
(LA1)  100km 1
(LA2) 10km 10
(LA3) 1km 423
(OA) 100m 10,060
27 10,494




Tl

A

XtZ2 0| H

a1

A3 Az oF 2~3u) A= O] ol

e R P B B B e o

(SGIS) H|

250

MR 67FA7E dom HA 184

R

= o
A

hya
ar

AR 21 2 AL H]

1=
S

A g ol
A oln, A= 30

o 57 5749l A9 WE

XL
=

<E 334> A% B9l

3}

n Qlo|lol| ¥l
< I ﬂayyamm “_r.m.mmr [ =
ol el PR AR A R-A=R 0 ol BRSO RS S|®| |5
.A._ N T || =
H H
= | o < =
MIS I TIE QS5 Mi-38 oo o <t ==~~~
= o | o —_— 0 (™M ]
u MEREEEE RN BEREEEEER RN
i of - of
| 4 <
&
T H|H
= BB H|H|[H|&T
K- Kir |4 |81 | 81| Bl |8
. || K| K| K|S H
B0 || R R R (KR Bl
or OF (R T S S e i [LH [ [ | RTWH (WH | (T
0 = gd | 8l | KM &M 80 | 180 |8 |8) (8] 81|81 81|88l
Kk a0 ol | BB ok | ok - KKK (K (K (K|S R
. oF K [KF & |3 (& | S R = =K | = | = | = KE | B3| 8| 3
< 0 |- |KF | KF [KF | KF < S TS I ) R B B P R i i
|, (Er e ®e| | | .| | | B G R” R (560 B0 | &R |0 |BO | |/ | K|
T % | %0 |0k |OF | B0 X0 X0 X0 | |50 || &I |E|oF o | Bl | & oF|ok| .| | .| . .
T N @l |a@rok T\ T TE _-| @M | &@r |G | S (S || S| & | & {760 60| 20| %0 | X0
o KF (K- |G| T || T RO K- |KF | KE | KE |KF [KE | KF K |82 | ok | oF | i T
e b I B e e S B A g e e el = s
%0 | ] T | 0 | 20 (20 | 0|0 | 20 | 20 | X0 |k (k- |k = | = | =
- w_.__ WHEEEE KF|OF [T MmO | M= .| .| .| . .
m__o_ = o | (8|8 818l Sl R e L
b = T | -] -] -] - X == |= = |=|= |88l 8l
mN X i | | | _._|_A_|,.A,.A,.A,_A_|,.A,.A,.A,~w,@-@, :
& aomEMoMoquo T |0 |70 | 70 | 7O | B | B0 | B | B | B | B | B
i 81| %0 = |8!|81|81|81|%0|Z0[%0|%0|Z0|%0|%0
LH
o
WP I <+ <+
7] I Ll T = 1M S
WS |= T I S W oor B
KF




GE TN 2020-14

42

h._ W Q_W_m987665
-] o~ AN NN (NN NN
3
)
m83791831201413446621 m__.ﬂ 0| B0 &M | L
X |B]|O|F|@|L|0 |G I2INB|F|D [P WO|[F| DD N|[®|® jo0 |0k (84|38l
of B (/O | TF | & | &0 (K
b 70|81 || Kk Kk [/
TR
ﬂ_u_ O_I_l_u_ =
) or ~
- g0~
14
Rll.u\188993259789780
A._7L322223333222223
WH [ |H &M =
Bl |8l | B8l Bl
O i | K | K &0 L | W RC L | &R0 (L | L | &T B0 | &M | LH
00 ||| Ry | R (KF (8| B)| B BI| B OF BB | B oF |8 |8l
| | | || I TC| R V&G0 K| K| 37| R 20| B0 3T | & (A
KM KC |10 |80 | | T | T 1| & 0 | e | -
m_._m_uo_uo_u7,7-x_|,7,xT,_AT,7-7,x_|,xm._._.w.ﬂwnw_wx_n.x_n.7, +ooxm_._..__xm_._..___._..__
& | &M | S| | R |0 | B0 | X0 | X0 | X0 | KT | B0 | PO | T |KE | = | Kk | RO [ZO [ ZO -0 |m0 | 0 lm0 | m_”mmmqm
KF | KE (K |KF |82 ok | oF |me [r= | A= |82 ok ok | || | i e r X060 | T | LH |20 |0 &M | L1 | @ | @ | ki |37 | Kir | Kl
N g g | T30 30|22 2T |T|T |00 |00 |00\ W\ T T T| | B | | | O B3 S BB R R i
10| %0 %0 | X Tz BBl || T I =N St 20170 | %0 |70 | =0 | =r
o_u Jl _|_| _|_| _A_l, xT, _ATy .A, .A, .A, x_ly _A_l, _A_l, m‘y @H m|, m., .A, .A, .A, m.._W_A_l _A_l HLW_A_! _AT | Ao Ao Ao 0 | /0 | =T
| = | =F | =F | 70 | 0 | 0 | 70 | 70 |70 | B0 | F | H | 0 | F0 | F0 | T | w0 | w0 | 50 mamamamama&i&amﬁﬁHm_nm_wmm
= | |=|8]|8J]|8]|8]I8]|BJ|IXO|[T0O|X0|ZT0|X0|%X0|X0|X0|XO|XO T T T 1 1 T T T I B TTL I B TTL B )
K< |=<|=<|8!|8]|8J|B!|B!|B!|Z0|%0|X0|%0|%0|%0|%Z0|%0|Z0|X 0|70| 20| 70|20 |81 |51 |81 | B | = | = | = Kk | KE K-
S <k
IH o_._._._ = — ~
o L O N b OF | gr =
0 — ) or =
+ g @ - REE A




SAX I EEAHIASGIS) ME AHEQ| HZEZ M 9ot 43

Ha4z

HLES ) Me2E IS0 MM

A F7HA] SGISAIA A58k

TFA A Ag WS AyBgt o3 WS HIE Ko
Solle dHoZ 1 gho] WA, R} 3
™ 2 gro] BiAA At webM vdRE du
o9 dEA=AE AHE

22 o] Aungth

H1E &d +9 =9l x=zol FeEd

1. H{ER

ot

YAEF HEO UE vlizol #Hs}

7} 714 HIEE e W3l

<H 4-1> 20183 QFAFEEZAL XtEQ| 7|X HIZH ZIX(CHHA] 7|F)
H3 g3 dE HIZ2=2 0[H) A7
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EAX 2 EMHIASGIS) M& AH2Q| HZES M8 ot 45
<HE 4-2> 2018 QIFFEAEZAL XAt2Q| &9 Bl=g FE(LHTFAl 7|F)
H3 &= Rz (HZES OF) 27
6712l A2 0 1 2 3 4 5 0|4
LA1 | Aol £ | 123,071 | 10,736 | 4,746 | 2,717 1,755 | 15,735 | 158,760
(A=) | HIE(%) 77.5 6.8 3.0 1.7 1.1 9.9 100
LA2 | Aol %= | 707,136 | 31,379 | 12,366 | 6,809 | 4,826 | 31284 | 793,800
AT | Hl8(%) 89.1 4.0 1.6 0.9 0.6 3.9 100
LA3 | ol 4= | 12208495 | 118,338 | 40,453 | 20,631 | 12,608 | 51,515 | 12,542,040
ETS) | HIg%) | 98.1 0.9 0.3 0.2 0.1 0.4 100
Ha &5 HIZHYES 0]F) 27
6712l B2 0 1 2 3 4 5 0|4
LA1 | Aol == | 123,071 - - 17,553 66 18,070 | 158,760
(A=) | HIE(%) 775 0 0 11.1 0.04 11.4 100
LA2 | &2l == | 707,136 - - 48,637 375 37,652 | 793,800
AR | HI8(%) | 89.1 0 0 6.1 0.05 4.7 100
LA3 | 2ol == | 12298495 - - 173,353 | 2,013 | 68,179 | 12,542,040
ETS) | HI8%) | 98.1 0 0 1.38 0.02 0.5 100
H3 &5 Rl (HYES 0|H) A7
5742 3% 0 1 2 3 4 5 0|4
LA1 | Aol =] 101,406 | 13,479 | 7,723 | 5,051 3,627 | 42,846 | 174,132
(AlE) | HIE%) 58.2 7.7 4.4 2.9 2.1 24.6 100
LA2 | Ao| %= | 657,501 | 54,797 | 26,907 | 16,061 | 11,534 | 103,860 | 870,660
A | HIE(%) 75.5 6.3 3.1 1.8 1.3 11.9 100
LA3 | Alo| 4= | 12,948,737 | 305,300 | 131,971 | 73,061 | 47,670 | 249,689 | 13,756,428
ET5) | HIE(%) 94.1 2.2 1.0 0.5 0.4 1.8 100
OA | 19| 2= | 519486667 | 1259316 | 423,074 | 191,177 | 108,100 | 405,270 | 521,873,604
EARD | HI2(%) | 99.54 0.24 0.08 0.04 0.02 0.08 100
2 = e HYES 0|F) A7
5742 3% 0 1 2 3 4 5 0|4
LA1 | &2 %= | 101,406 - - 24,531 45 48,150 | 174,132
(A=) | HIE(%) 58.2 0 0 14.1 0.03 27.7 100
LA2 | o] &= | 657,501 - - 92,383 373 | 120,403 | 870,660
A | HIE(%) 75.5 0 0 10.6 0.04 13.8 100
LA3 | Ao| &= | 12,948,737 - - 484,881 | 3,325 | 319,485 | 13,756,428
E25) | HIE(%) 94.1 0 0 35 0.02 2.3 100
OA | 9| = | 519486667 - - 1,8496% | 56,932 | 480,309 | 521873604
EAR | HIE(%) 99.5 0 0 0.35 0.01 0.1 100




46 AL EIN 2020-14

H3 g5 Bl (HYES 0|H) a7
A #Q 0 1 2 3 4 5 0|4 -
LA1 | Aol 4= | 22,049 4368 | 2924 | 2121 | 17,000 | 35544 68,706
(ME) | B2 |  32.09 6.36 4.26 3.09 25 51.7 100
LA2 | Aol | 176,974 | 25493 | 15,676 | 10,021 | 7,758 | 107,608 | 343,530
M | HIges) | 51.52 7.42 4.56 2.92 2,3 31.3 100
LA3 | Ao| 4= | 4,530,683 | 232,239 | 126,077 | 76,523 | 55,044 | 407,208 | 5,427,774
ST | HI8Ck) | 83.47 4.28 2.32 1.41 1.0 7.5 100
OA | Aol 4= | 22054366 | 1604448 | 704,777 | 358,520 | 223,477 | 966,294 | 205911,882
EAR | BI8Ck) | 98.13 0.78 0.34 0.17 0.1 0.5 100
2 =, Hi: (HZEEZ 0|%) A7
il B2 0 1 2 3 4 |so04 | T
LA1 | Aol &= | 22,049 - - 8,602 4 38,051 68,706
(AlZ) | BI8®%) | 321 0 0 12.5 0.01 55.4 100
LA2 | Aol == | 176,974 - - 47,500 81 118,975 | 343,530
A=) | HIg%) | 515 0 0 13.8 0.02 34.6 100
LA3 | &9 == | 4,530,683 - - 405,993 | 1,339 | 489,759 | 5,427,774
ESTS) | HIZ2%) | 835 0 0 75 0.02 9.0 100
OA | Aol &= | 202054366 - - 2561667 | 47,882 | 1247967 | 205911,882
EARY | HI8®%) | 981 0 0 1.2 0.02 0.6 100
HE &5 HE HYES 0o|H) A7
371Q AL 0 1 2 3 4 5 0|4
LA1 | &9l | 1,210 367 292 194 157 10,691 12,911
(AlE) | HIE(%) 9.4 2.8 2.3 15 1.2 82.8 100
LA2 | Aol = | 14,162 3,313 | 2,495 | 1,697 | 1,535 | 41,353 64,555
M | HIE (%) 21.9 5.1 3.9 2.6 2.4 64.1 100
LA3 | Ao 4= | 618,043 | 58,973 | 39,259 | 25951 | 21,241 | 256,502 | 1,019,969
€35 | HIg%) | 606 5.8 3.8 2.5 2.1 25.1 100
OA | Mo| &= | 35888,760 | 792,528 | 457,308 | 267,159 | 190,658 | 1007854 | 38,694,267
G | HIg%) | 928 2.0 1.2 0.7 0.5 2.8 100
H3 g5 Bl HYUES 0]F) A7
3702 AL 0 1 2 3 4 5 o4
LA1 | Aol == 1,210 - - 764 - 10,937 12,911
(AlE) | HIE(%) 9.4 0 0 5.9 0 84.7 100
LA2 | Aol %= | 14,162 - - 6,833 5 43,555 64,555
AMED | HIg®%) | 219 0 0 10.6 0.01 67.5 100
LA3 | Aol %= | 618,043 - - 114,154 | 176 | 287,596 | 1,019,969
€55 | HIg®%) | 60.6 0 0 11.2 0.02 28.2 100
OA | 29| == | 35888760 - - 1424893 | 15,565 | 1,365049 | 38,694,267
EAR | HI8%) | 927 0 0 37 0.04 35 100




SAXEHEMH[AGSGIS) ME AtEQ| HYET X8 @ot 47
HE g3 e (HYES 0]H) A7
27491 AL 0 1 2 3 4 5 0| -
LA1 | A9l == 11 5 4 5 4 1,204 1,233
(AlE) | HIE(%) 0.9 0.4 0.3 0.4 0.3 97.6 100
LA2 | Mol £ | 242 69 59 42 48 5,705 6,165
AT | HIE(%) 3.9 1.1 1.0 0.7 0.8 925 100
LA3 | &9| == | 26,500 | 3,941 3,157 2,236 2,172 | 59,401 97,407
SHs) | HI8(%) | 27.2 4.0 3.2 2.3 2.2 61 100
OA | Aol 5= | 2804711 | 127,115 | 95,544 | 64,367 | 54,680 | 548,884 | 3,695,301
EARY | HIZ%) | 75.9 3.4 2.6 1.7 1.5 14.9 100
HE &= HiE HUES 0]F) A7
27191 A2 0 1 2 3 4 5 0| -
LA1 | Aol % 11 - - 10 - 1,212 1,233
(AME) | HIE®%) | 0.9 0 0 0.8 0 98.3 100
LA2 | Aol | 242 - - 151 - 5,772 6,165
AT | HIE(%) 3.9 0 0 24 0 93.6 100
LA3 | 29| &= | 26,500 - - 8,446 14 62,447 97,407
ETS) | HIE%) | 27.2 0 0 8.7 0.01 64.1 100
OA | Mo &= | 2804711 - - 263,856 | 1,353 | 625,381 | 3,695,301
EA | HIE%) | 75.9 0 0 7.1 0.04 16.9 100
HZ s HIE (H[UES 0F) A
17491 Z2 0 1 2 3 4 5 0|4 -
LA1 | Aol = - - - - - 57 57
(A=) | HIZ(%) 0 0 0 0 0 100 100
LA2 | 2ol = - - - - - 285 285
AT | HIE(%) 0 0 0 0 0 100 100
LA3 | Aol 5| 197 39 30 10 31 4,196 4,503
STS) | HI8®%) | 4.4 0.9 0.7 0.2 0.7 93.2 100
OA | &9l %= | 67,039 | 3,001 2,900 | 2,208 | 2,299 | 93,382 170,829
EAR | HI8(%) | 39.2 1.8 1.7 1.3 1.4 54.7 100
HE &= flE HEES 0|F) A7
17491 AL 0 1 2 3 4 5 0|4 -
LA1 | Aol £ - - - - - 57 57
(A=) | HI2(%) 0 0 0 0 0 100 100
LA2 | A9l £ - - - - - 285 285
A | HIE %) 0 0 0 0 0 100 100
LA3 | Mol &= | 197 - - 72 - 4,234 4,503
ETS) | HI8%) | 44 0 0 1.6 0 94 100
OA | A9l &= | 67,039 - - 7,293 15 96,482 170,829
EARY | HIE®%) | 39.2 0 0 4.3 0.01 56.5 100
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67l L 0 1 2 3 4 | 504 =

OA Ho| 4= | 1596514,330 | 408,845 | 87,335 | 34,524 | 18,938 | 61,628 | 1,597,125,600

(00M) | big0n | 99.96 0.026 | 0.005 | 0.002 | 0.001 | 0.004 100
2 e HIE HYES 0]F) 27
6712 B2 0 1 2 3 4 5 0|4

o] 2= | 159681626 - - 228,808 | 18,938 | 61,628 | 1,597,125600
OA
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SHX 2| EEMH|A(SGIS) MS ARl H{ZEZ HE ot 57
<# 4-6> 20184 QUFAFEEEZAL Xm0 &% Hed ZZECHTAl i ZHX
HE gs: UE (HIEE2 0H) A7
67iel A 0 1 2 3 a [soa| T
LA1 | Ao 4= | 123,071 | 10,736 | 4,746 | 2,717 | 1,755 | 15,735 | 158,760
(M=) | H|S(%) 775 6.8 3.0 1.7 1.1 9.9 100
LA2 | 9| 4= | 1,513,207 | 28,341 | 10,507 | 5675 | 3,842 | 26,028 | 1,587,600
A=) | Hlg@®%) | 953 1.8 0.7 0.4 0.2 1.6 100
Mlo| 4= | 66,867,290 | 150,343 | 46,887 | 22,805 | 13,984 | 54,171 | 67,155,480
LA3
ETS) | HIg%) | 996 0.2 0.1 003 | 0.02 0.1 100
o2 o= HIDHYUES 0|F) A7
7ol A 0 1 2 3 a [sox| T
LA | Ao & | 123,071 - - 17,609 | 56 18,024 | 158,760
(A=) | bl 77.5 0 0 11.1 0.04 11.4 100
LA2 | Aol £ | 1,513,207 - - 42,989 | 255 | 31,149 | 1,587,600
AT | HIS %) 95.3 0 0 2.7 0.02 2 100.02
Mlo| 4= | 66,867,459 - - 212,907 | 2,354 | 72,760 | 67,155,480
LA3
ETS) | HIg%) | 996 0 0 03 | 0003 | 0.1 100
Az 2= HE (HZES OlH) -
57491 ZL 0 1 2 3 4 5 0|4 -
LA1 | Mo| 4| 101,406 | 13479 | 7,723 | 5051 | 3,627 | 42,846 | 174,132
(A=) | HIE(%) 58.2 7.7 4.4 2.9 2.1 24.6 100
LA2 | Ao| 4= | 1,552,388 | 54,441 | 25114 | 14,294 | 9,946 | 85137 | 1,741,320
AT | HIE(%) 89.2 3.1 1.4 0.8 0.6 4.9 100
LA3 | Mo| %= | 72,626,732 | 444,668 | 169,316 | 87,195 | 55922 | 274,003 | 73,657,836
EST3) | HIE(%) 98.6 0.6 0.2 0.1 0.1 0.4 100
OA | Mo| 4= | 1748963561 | 1690737 | 460,500 | 188,672 | 104,785 | 369,665 | 1,751,767,920
EARY | HIE(%) 99.8 0.1 0.03 0.01 0.01 0.02 100
HZE &s: HE HEE=S 0|F) A7
57491 AL 0 1 2 3 4 [50/% ~
LA1 | o] £ | 101,406 - - 24510 | 37 | 48179 | 174,132
(A=) | HIE(%) 58.2 0 0 14.1 0.02 27.7 100
LA2 | Ao & | 1,552,388 - - 88,764 | 268 | 99,900 | 1,741,320
AT | HIE(%) 89.2 0 0 5.1 0.02 5.7 100
LA3 | Mo| £ | 72,626,732 - - 669,638 | 4,367 | 357,099 | 73,657,836
ETS) | HIE(%) 98.6 0 0 0.9 0.01 0.5 100
OA | Mol &= | 1748953561 - - 2314906 | 58,693 | 440,761 | 1,751,767,920
EAR | HIE(%) 99.8 0 0 0.1 0.003 0.03 100
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HE = HIZ (H[ZES oM
417|HCC:’_I 3% 0 1 (2IE 3| ! 4 5 o[ & =
LA1 | Aol == | 22,049 4,368 | 2,924 | 2,121 1,700 | 35,544 68,706
(A=) | HIE(%) 321 6.4 4.3 3.1 25 51.7 100
LA2 | Aol £ | 527,194 | 32,428 | 17,558 | 10,632 | 8,037 | 91,211 687,060
AT | HIE(%) 76.7 47 2.6 1.6 1.2 13.3 100
LA3 | Aol 2= | 27,765,038 | 432,226 | 199,720 | 108,801 | 74,975 | 481,878 | 29,062,638
ETS) | HIE(%) 95.5 1.5 0.7 0.4 0.3 1.7 100
OA | Ao| 4= | 686165274 | 2575600 | 910,398 | 402,574 | 236,718 | 891,787 | 691,182,360
EAR | HIE(®%) 99.3 0.4 0.1 0.1 0.03 0.1 100
Hs &5: e HYUES 0]F) 27
4719 HL 0 1 2 3 4 |50 =
LA1 | &2l &= | 22,049 - - 8,648 3 38,006 68,706
(M) | HIE(%) 32.1 0 0 12.6 0.04 55.3 100
LA2 | 29 = | 527,194 - - 56,404 74 | 103,388 | 687,060
AR | HI8®%) | 76.73 0 0 8.21 0.01 15 100
LA3 | Ao| £ | 27,765,038 - - 697,754 | 2,287 | 597,559 | 29,062,638
EST3) | HIE(%) 95.5 0 0 2.4 0.01 2.1 100
OA | 22| == | 686165274 - - 3761630 | 56,651 | 1,198805 | 691,182,360
EAR | HIE(%) 99.3 0 0 0.5 0.01 0.2 100
B B UE (HEE2= 0/H) 27
3709 #L 0 1 2 3 4 5 O|& -
LA1 | 2o = 1,210 367 292 194 157 | 10,691 12,911
(A=) | HIE(%) 9.4 2.8 23 15 1.2 82.8 100
LA2 | ol £ | 72,466 7438 | 4,643 | 2965 | 2,367 | 39,231 129,110
AT | HIE(%) 56.1 5.8 3.6 2.3 1.8 30.4 100
LA3 | Aol %= | 4,754,184 | 171,103 | 93,209 | 53,092 | 39,738 | 350,027 | 5,461,353
EST3) | HIE(%) 87.1 3.1 1.7 1.0 0.7 6.4 100
OA | Ao| 5= | 125653604 | 160432 | 788,529 | 392,605 | 257,915 | 1097575 | 129,884,660
EAR | HIE(%) 96.7 1.3 0.6 0.3 0.2 0.8 100
HE o= HIE (H[UES 0[F) A7
3719 FL 0 1 2 3 4 5 O|& =
LA1 | &l =] 1,210 - - 786 - 10,915 12,911
(M) | HIE(%) 9.4 0 0 6.1 0 84.5 100
LA2 | Mol &= | 72,466 - - 13,803 6 42,835 129,110
AT | HIE(%) 56.1 0 0 10.7 | 0.005 | 33.2 100
LA3 | 9| == | 4,754,184 - - 295464 | 402 | 411,303 | 5,461,353
EST3) | HIE(%) 87.1 0 0 5.4 0.01 7.5 100
OA | ol 5= | 125653604 - - 2727353 | 22,393 | 1481310 | 129,884,660
EAR | HIE(%) 96.7 0 0 2.1 0.02 1.1 100
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Ha &5 g HEE= O|H) A7
27491 AL 0 1 2 3 4 5 O|& B
LA1 | 2ol = 11 5 4 5 4 1,204 1,233
(A=) | HIE(%) 0.89 0.41 0.32 0.41 0.3 97.6 100
LA2 | 2ol | 3,688 609 470 296 259 7,008 12,330
AT | HI8®%) |  29.91 4.94 3.81 2.40 2.1 56.8 100
LA3 | ‘29| £ | 351,847 | 27,344 | 18,024 | 10,733 | 8,585 | 105,026 | 521,559
ETS) | HIE%) | 67.46 5.24 3.46 2.06 1.7 20.1 100
OA | Aol 4= | 10,750,927 | 436,561 | 269,930 | 155,095 | 117,985 | 673,482 | 12,403,980
A | HIE%) | 86.67 3.52 2.18 1.25 1.0 5.4 100
Hs &5: e HYUES 0]F) 27
27491 AL 0 1 2 3 4 |50 =
LA1 | 2o % 11 - - 12 - 1,210 1,233
(M) | HIE(%) 0.89 0 0 0.97 0 98.1 100
LA2 | Aol | 3,688 - - 1,250 - 7,392 12,330
AR | HI2(%) |  29.91 0 0 10.14 0 60 100
LA3 | Aol &= | 351,847 - - 51,597 30 | 118,085 | 521,559
EST3) | HI8®%) | 67.46 0 0 9.89 0.01 22.6 100
OA | Aol %= | 10,750,927 - - 799,258 | 2,797 | 850,998 | 12,403,980
@AY | Bl8@%) | 86.67 0 0 6.44 0.02 6.9 100
R HIE (H[UES 0[F) A
1749 #2 0 1 2 3 4 5 0|4 ~
NEEEE S - - - - 57 o7
(M) | HIE(%) 0 0 0 0 0 100 100
LA2 | Aol = 35 12 12 7 8 496 570
A | HIE%) | 6.14 2.1 2.1 1.23 14 87 100
LA3 | 2ol 5= | 8,152 | 1,241 1,205 763 675 12,075 24,111
ET3) | HI8®%) | 33.81 5.15 5.00 3.16 2.8 50.1 100
OA | o] %= | 320,258 | 31,112 | 26,252 | 17,427 | 15,613 | 162,758 | 573,420
EARY | HIE(%) | 55.85 5.43 4.58 3.04 27 28.4 100
Ha &5 UE HERS 0|%) A7
17491 HL 0 1 2 3 4 5 0|4 -
NEEEEIE - - - - 57 o7
(AlE) | HIE(%) - 0 0 - 0 100 100
LA2 | Ho| % 35 - - 30 - 505 570
AT | HIE%) | 6.14 0 0 5.26 0 88.6 100
LA3 | &9l &= | 8,152 - - 2,893 1 13,065 24,111
ETS) | HIS(%) | 33.81 0 0 12.00 | 0.004 54.2 100
OA | &9l = | 320,258 - - 67,777 71 185,314 | 573,420
EAR | HI8(®%) | 55.85 0 0 11.82 0.01 32.3 100
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<H 47> AR T HIEEO| HuaAHHA| Sg AR I|F)

HZ g3 HMEEA T
6712 AL 0 1 2 3 -
LA1 A IR 131,501 15,784 11,017 458 158,760
(100km) H| & (%) 82.83 9.94 6.94 0.29 100
LA2 SRV ES 1,528,499 28,671 29,857 573 1,587,600
(10km) H| & (%) 96.28 1.81 1.88 0.04 100
LA3 SV B 66,916,096 | 79,348 157,102 2,934 | 67,155,480
(1km) H| & (%) 99.64 0.12 0.23 0.004 100
OA A IR 1596629420 | 331,299 | 164,881 - 1,597,125600
(100m) H| & (%) 99.97 0.02 0.01 0 100
HE &5 HEa4 .
5709 E2 0 1 2 3 =1
LA1 A == 120,933 37,777 14,627 795 174,132
(100km) HI 2 (%) 69.45 21.69 8.40 0.46 100
LA2 A 7Ha 1,595,528 85,082 58,682 2,028 1,741,320
(10km) H| (%) 91.63 4.89 3.37 0.12 100
LA3 A TH 72,817,568 | 353,141 | 473,473 13,654 | 73,657,836
(1km) HI=(%) 98.86 0.48 0.64 0.02 100
OA SV B 1749447615 | 560,202 | 1,741,627 | 18,476 | 1751767920
(100m) H| & (%) 99.87 0.032 0.10 0.001 100
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H3 g=: BEEH
47H?’I L =
LA1 A I 36,113 27,408 4,892 293 68,706
(100km) H| 2 (%) 52.56 39.89 7.12 0.43 100
LA2 A I 568,091 81,787 35,469 1,713 687,060
(10km) H| & (%) 82.68 11.90 5.16 0.25 100
LA3 A If 28,039,404 | 537,538 | 467,076 18,620 | 29,062,638
(1km) H| & (%) 96.48 1.85 1.61 0.06 100
OA M IR 687,063,130 | 1,326,503 | 2,730,605 | 62,122 | 691,182,360
(100m) H| & (%) 99.40 0.19 0.40 0.01 100
HE es: grsd
ol 7o 24
L 0 1 2 3
LA1 A I 4,973 7,503 405 30 12,911
(100km) H| & (%) 38.52 58.11 3.14 0.23 100
LA2 A I 88,422 31,912 8,256 520 129,110
(10km) HI 2 (%) 68.49 24.72 6.39 0.40 100
LA3 A TH= 4,924,078 | 340,851 | 187,201 9,223 5,461,353
(1km) H| & (%) 90.16 6.24 3.43 0.17 100
OA A JH 126,498,048 | 1,456,258 | 1,861,064 | 69,290 | 129,884,660
(100m) H| -8 (%) 97.39 1.12 1.43 0.05 100
H3 g5 HHEH 27
2719 AL 0 1 2 3
LA1 A I 412 814 7 - 1,233
(100km) H| 2 (%) 33.41 66.02 0.57 0 100
LA2 A Th== 6,334 5,256 687 53 12,330
(10km) H| (%) 51.37 42.63 5.57 0.43 100
LA3 SRV ES 397,505 91,871 30,333 1,850 521,559
(1km) H| = (%) 76.21 17.61 5.82 0.35 100
OA A I 11,145,222 | 728,755 | 502,736 27,267 | 12,403,980
(100m) H| = (%) 89.85 5.88 4.05 0.22 100
H3 g5 HEEH 27
174 AL 0 1 2 3
LA1 R 13 44 - - 57
(100km) H| & (%) 22.81 77.19 0 0 100
LA2 M JHs 215 342 13 - 570
(10km) H| (%) 37.72 60.00 2.28 0 100
LA3 A I 13,063 9,480 1,442 126 24,111
(1km) H| = (%) 54.18 39.32 5.98 0.52 100
OA A I 392,721 139,398 | 38,450 2,851 573,420
(100m) H|Z(%) 68.49 24.31 6.71 0.50 100
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HFHE 5 11 11 1
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1.3 BSCA ¢1e|g % ZE 849

ok 24X BSCAY Y S A3yt o] ulgo g BSCA ¢idE9)
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TRE ol e WEie] S Allele AAHES HAF= HoW, LS A
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step ! o|g| i BSCA €1NE|F =AME (K> 2)
oLy fi—aB+ £]+1
1 | (Fixed ! ' 2
| Segmentation) | fie C=I[r,s]=[aB+1,(a+1)B]
|
o vl aen (D
| =X | Cc=1[0,B—1]
| no
, | DR ves_, fi fi+B . Q
3 (S 1) 3 C=a+1)B+1,(a+2)B]
} no
i DR | i yes_ J?f_}z_B
3 (74 2 3 C=[(a—1)B+1,aB]
7777777777777777 |
( S P
3 3
o oolext |
A i B ves |
T
i i }z — B
3 3 C=11,B]
l

3 BSCAE Aoz 8% & AUES RAVIAE ALkt
g ol&3te] NIEEES ke gL ot 22 e dER 7

# 7|4 ey M3
saveFullTables(hkey, key, wght, B)

# FOIT 7|H==0f TS H7|H= =FE blem MF
saveAllHLevels(key.nm)

# FOIT 7| S w70 Ofist Blew NF
saveSelected(key.nm, Iv = 2, hkeySelected.nm = "A]7")
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Y Ay SQIME| nEEFE
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¥ 3 2 13 3 3
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o} vholazEolElo] MEXE
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wght = rep(1, length(key[[1]]))

ﬁ
=

oA t}2-2} 2] saveFullTables

Tl(e]l. bscaR/tables)
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of /WG FFHE LE JHFE TAY 714 NEREES A3t

(o5

# 7| Hle® M&
saveFullTables(hkey, key, wght, B)

714 WIEES o]F2 fiblE TS Stk Fgk NIERE fibl oghe ©]F9
=2, BSCAZ} X#%EJO% YRS AEE WERE fi2 ge 01 o gz o
°lF
=N

_

2014 Stk 71WME 2o ARE fib0 2he o]E9 dE AFHT o] 8=

i.:—{ﬂ

gg Afse dake NERES BE S+ Yok IN PRede L2 ALEE o
= = 37 =
doll, FAE total 2 A 2Feh= olF9] ol AAEo] Utk o] &A= fib2e] AHE
P
TR
EZ 023 (D) » bscaR » tables v O
° o BhiLL Blimeta L4
BiftbiLl giLe2 B total1.L1
glftbile  @hLs flitotal1.L2
Aoftbila  AhILLe [ljtotal1 L3
@iftbild @i metaB £:total1.L4
giiftbal1  @imetahkey @jtotal2.L1
fftb2l2  @limetalt fjtotal2.L2
[iftb2 13 fimetal2 [ total2.L3
fiftbzle  @ljmetals3 L total2.L4

39 ILL HYole HAEs srEe
Ho] gtk B=3< 71F0 7 SCAS A AmEo] |
BSCAE A&3tH 19 F712 HAT 4 Q) gy o=z HREHL SCAY F
$ 1914 (B—1) 74, BSCAS] 2% [B/2]9hg JHEdo] Fri2 dAd S gl
ofgf 1e LY oA HREH Av)d whE Ao J5e HES HFrh

IL -3 -2 -1 0 1 2 3
Freq 462 9193 12346 83428 6706 151 34
Percent 0.41 8.18 10.99 74.28 5.97 0.13 0.03

MER g0 oAl: ket 2ot
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7| =3 (fth0.csv) X9 YT (ftb2.L2.csv)
A B £ D E A B = D E
1 88 d8  =olyE Es4E 1 2510 250 2530 2540 2550
113 | 1 3| 4 g 113 0 0 o o 0
114 | 1 3 9 1 114 3 0 3 3 8
115 | 1 3 9 2 115 3825 4548 10255 6137 4239
116 | 1 3 9 3 116 3300 4067 9308 5005 3779
17 | 1 3 g 4 117 17 20 38 23 11
18 | 1 3 9 5 118 0 0 0 0 0
11a | 1 3 9 6 119 0 0 0 0 0
120 | 1 3 9 7 120 0 0 0 0 0
121 | 1 3 9 8 121 0 0 0 3 0
122 | 1 4 1 1 122 5 14 8 8 5
123 1 4 1 2 123 14 i 14 14 23
124 1 4 1 3 124 1247 1466 3410 1710 1323
125 1 4 1 y 125 5100 6092 13659 6835 5209
126 1 4 1 5 126 997 538 1195 996 499
127 1 4 1 6 127 2022 812 2839 3488 1160
128 1 4 1 7 128 0 0 0 0 0
120 1 4 1 g 129 0 0 0 0 0
120 1 4 2 1 130 0 0 0 0 0
131 k| 4 2 2 131 3 0 0 0] 0
132 1 4 2 3 132 5 5 14 5 3
133 | 1 4 2 4 132 17 20 26 8 17

saveFullTables $F<+= W52 2.2 makeFullTableRcsv, sca, bscatt= A 7] 2]
ARE3HCE makeFullTableResy D+ A AZA W2lo 2 HE HI|WHSG 59
e g Z}Eﬂﬂl% Agk HEt FRE AT sca B bscas HollA
BSCAY E] &3t <ot} makeFullTableResv $HF& T|EE 329

E] Ex T /Y ARz 745 Aok A ®A Aol
R, F WHA Ao WE HARIF FEH o HE AR
Zt W79 e E Ha @9, JZATH)Y 7isolth BSCA =132 wE
Hel wet Mx PFES B AFASIE dEE NEXRES AAZeE Ayt
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rlr o 2 oo
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e
l:l
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i-ﬂ

o] SCAE AH&3td 714 WERE Aget. E}QOE uﬂE}
Fa, 8 BER o]F3HA BSCAS A &dte] =g HIes A
H= ag

#9} BSCAE &3t RIER Aol AR

1) makeFullTableResv §<=9] ©]8-& EAA SGIS AlHlo|A] U|o]E] vlE(data mart)ES A= A
FQske). Tt ARNIGE AHEH SET AT ARAALE 1T T
=51

2) Al=d &9e fote FaE 2Eet=S vE YR A A
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}

saveFullTables = function(hkey, key, wght, B) {

pp0 = dim(key)[2] # 7| =

# construct the key frame : data.frame consisting of all combinations in the key(microdata)
ctgr = getCategoryTb(key)

# when hkey does not exist
if (is.null(hkey)) {hkey = data.frame(rep(1, length(key[[1]]))); names(hkey) = "name"}

# construct full tables using makeFullTableRcsv function
full = makeFullTableRcsv(hkey, key, ctgr, wght)

freql = freq2 = fullSfreq
metal = fullSmeta
totall = total2 = list(NULL) # total sum at each hierarchical level

# construct masked full tables
IvO = length(freql)

freq2[[Iv0]] = t(sapply(as.data.frame(t(freq1[[IvO]])), sca, B))

if (dim(freq2[[Iv0]])[1] != dim(ctgr)[1]) freq2[[Iv0]] = t(freq2[[Iv0]])
rownames(freq2[[Iv0]]) = NULL

if (Iv0 > 1) for (ii in 1:(lv0-1)) freq2[[ii]] = bsca(freq1[[Iv0]], freq2[[Iv0]], metal[[ii]], B)
for (ii in 1:lv0) colnames(freq2[[ii]]) = colnames(freql1[[ii]])

# calculate total sums
for (ii in 1:lv0) totall[[ii]] = colSums(freql[[ii]])

for (ii in 1:lv0) total2[[ii]] = bscaTotal(freql[[Iv0]], freq2[[Iv0]], metal[[ii]], B)

# save full tables

write.csv(ctgr, file = "tables/ftb0O.csv", row.names = F)

for (ii in 1:lv0) write.csv(freql[[ii]], file = paste("tables/ftb1.", "L", ii, ".csv", sep = ""), row.names = F)
for (ii in 1:v0) write.csv(freq2[[ii]], file = paste("tables/ftb2.", "L", ii, ".csv", sep = ""), row.names = F)
# save meta information

for (ii in 1:lv0) write.csv(metal[[ii]], file = paste("tables/meta.", "L", ii, ".csv", sep = ""))

write.csv(aggregate(wght, by = as.list(hkey), FUN="sum"), file = "tables/meta.hkey.csv", row.names = F)
write.csv(B, file = "tables/meta.B.csv", row.names = F)

# save total sums
for (ii in 1:lv0) write.csv(totall[[ii]], file
for (ii in 1:lv0) write.csv(total2[[ii]], file

paste("tables/totall.", "L", ii, ".csv", sep = ""), row.names = F)
paste("tables/total2.", "L", ii, ".csv", sep = ""), row.names = F)

# save information loss
for (ii in 1:lv0) {
rst = as.data.frame(table(freql[[ii]]-freq2[[ii]])); names(rst)[1] = "IL"
Percent = round(prop.table(rstSFreq)*100, 2)
write.csv(cbind(rst, Percent), file = paste("tables/IL.L", ii, ".csv

}

, sep = ""), row.names = F)
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S T 8 T4 sca ¥ bscas AWstd oy 2o 3

MEEe) A HY WS F A2 D9l(el. FATEI SCA, 2 Aol o)
3 9 gede Agsa 1 AYE MR =AY {£,) B freqole HE
AgAGE Fold e A 7E@ Bl vt e e F4E AL SCA
2 Agd AnQ {7,} 2 naao,

sca = function(freq, B) {

#' @param freq Numeric vector : a frequency vector

#' @param B Number : the value defining small cells

#

#' @return Numeric vector ; a transformed frequency vector in whose small cells are adjusted
by random rounding

if(lis.vector(freq)) freq = as.vector(freq)
mm = length(freq)

for (i in 1:(B-1)) {
indx = c(l:mm)[freq == ii]
Ith = length(indx)

if (Ith < B) {
for (jj in 1:lth) freq[indx[jj]] = ifelse(runif(1) < ii/B, B, 0)
} else {
indxB = indx[order(runif(lth))][1:round(lth*ii/B)]
freq[indxB] = B

freq[setdiff(indx, indxB)] = O
}
}

return(freq)

T bsca T3 HEF AEE 0|83t 4] RHIERE WSl o] 7|A Wx
FoA A G HAE 59T 1o £33 JAAFEY ZHE vtk Fo3 H
9ol thste] thF3 o] bscaVee TE At A9 RIERY Ak ALt
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tables®] Z2#E IthE ARE-gt} 3H bscaVee I FA=& o 2t

bscaVec = function(ddl, dd2, B) {

#' @param ddl Numeric vector : a true frequency vector

#' @param dd2 Numeric vector : a masked frequency vector by SCA
#' @param B Number : the value defining small cells

#

#' @return Number : a transformed/masked frequency value by BSCA

if(lis.vector(dd1)) dd1 = as.vector(ddl)
if(lis.vector(dd2)) dd2 = as.vector(dd2)

indx_dd1_zsb = (dd1 <= B)
indx_dd2_b = (dd2 == B)

K = sum(indx_dd1_zsb)
k = sum(indx_dd2_b)

dl
d2

sum(dd1[indx_dd1_zsb])
sum(dd2[indx_dd1_zsb])

if(K > 1) {
v =k
w = k + K*(B-1)

a = (d1-1)%/%B
d2 = a*B + trunc(B/2) + 1

r=a*B+1
(a + 1)*B

(%)
1]

ifa < 0) {
d2 =0
lelse if(r < v){
d2 =d2 + B
lelse if(s > w){
d2 =d2 -8B
}

if(d2 >0 & d2 < B) d2 = B
}

# adding large cells
d2 = d2 + sum(ddi[!indx_dd1_zsb])

return(d2)
}
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Abstract

A study on the Application of Confidentiality
to frequency tables provided by SGIS

Younghee Hong, Min-Jeong Park

This study describes a method under which a confidentiality algorithm is
applied to the frequency tables provided by the Statistical Geographic
Information Service(SGIS). The frequency tables have a hierarchy which is divided
into the base frequency table and the upper frequency table. The study explains
with examples that the base frequency table uses random rounding whereas the
upper frequency table can lead to a decline in disclosure risks through the
adjustment of median values and additional measures. In addition, the study
utilized Daejeon city applicable data derived from the 2018 Population and
Housing Census and calculated the time required to create a frequency table that
applies the confidentiality algorithm in units of administrative districts and grids.

Next, it reviewed how the distribution of frequencies had been changed
before and after the application of the confidentiality algorithm. After applying
the algorithm, the ratio of cells with a frequency of 1 or 2 disappeared from the
base frequency table, and the ratio of cells with a frequency of 0 or 3 increased
instead. On the other hand, in the upper frequency table, the ratio of cells with
a frequency of 3 increased by up to 11.2%p, and the ratio of cells with
frequency of 4 or more changed only to around 5%p, showing a fairly similar
distribution before and after algorithm application.

Such an application of the algorithm could lead to information loss and it
has been confirmed that such a loss was within the range of (+)3. In particular,
the closer to the base frequency table, the higher possibility of no information
loss. In the upper frequency table, cells with an information loss of 1 topped the
list whereas the ratio of cells with an information loss of a maximum of 3 did
not excess 0.5% of the total.

If this is understood as the opportunity cost for a reduction in disclosure
risks from the frequency table, it is expected to facilitate the provision of a
frequency table with more information than the those through which the SGIS
currently provides data to users.

Key word : frequency table, confidentiality algorithm, disclosure risk,
information loss
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