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A3E T34 5AE 9% HAl#Y(Machine Learning for Official Statlstlcs) J By
of 538t e B AFEIA A= o] FolA ‘@uEF Z AP

)

J rﬁ, rﬁ

1

BAZIBAE AE2AL FAAE, 4 2T F(Web Scraping) 5= &3 TF
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+ 93 2 A Aol miled BEe
ofle}, 71& ZEAXA(FAA WH, 729 5) A& 2
BAo g AT ABE Asstaa ok B A
HLG-MOSIA Faigt |y 9 diAle] mAlejds Aes A7 38 2 4
AEstal, F% I7HolHA A4 A WA Al & AFE HES] g
AT Tl FHo] Ut
A AE AF w7 2 e BEAM EA Eopo iy g I,
UNECE HLG-MOS #2l#]d Z2AE A7), HAldds 83 Ay €2 oA d+
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e = TAAY A+ 2HE GFUL, A2 A FZollA= E7]e] VITOY
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2020 B SAHAAE AAM F AEF ZAF &5 Ho|E(Living Cost and
Food Survey Income Data)’ol] MAleld<s 283 A AH oy AFE T3
71E Y= SAAAA = TlolElY 59 dIEE A AHEAVE AH A st 4
of FAYCE HYs| sttt o AT =L AN F A EF ZAKLiving Cost
and Food Survey, ©]8} LCFy oA | A7k a3 gAEgE AEshs Zdol 7
AedE AL + deA AES= Aotk

LCF &A= ‘AE 3 ZAK(Survey of Living Conditions, ©]3} SLC) 2 ‘§ 2 2}
2F ZAHWealth and Asset Survey, ©]3} WASY e} A= o] HFHOo=Z JHAFEZA
(Household Financial Survey, ©]3} HFSyE @Attt webA o LCF wAlgy #H
ATE T, TFHOE HFS ZAFE S #iled &F4e 755k 2ol d=

SARY HF St & F Yok

<H 2-1> = EAH LCF, SLC, WAS T A} H|t

LCF SLC WAS
(Living Cost and (Survey of Living (Wealth and Asset
Food Survey) Conditions) Survey)
EN | g, MEE % Y deety £ 8 Rpet
It = 5,000 12,000 1,000
71F ®HE g FA 7 7| HE A3 ZEZ 0|Ef(Outliers) BX| = =7

<% 2-1>o] mE", A4 4 2APE 7 4= LCF 5,0007H+, SLC 12,0007},
WAS 1,0007+2 SLCOlA 7 B2 7HE ZAREL Atk LCF= A&, A& F,
V¢ A 2ARE ska glow, SLCe Y &7, WASE F B AHbe FA=
EAZAE, o] 37FA] ZAM= HFS XA 319 R o2 Ho] Qith

7 zAbe] 71E #HF #AHE AuEE, LCFE 9% $A1%(Official National
Statistics UK, ©]3 ONS) 54 ZHdxrt sa o A 7h gasel dis) A
HAE TP 9, SLCF WASE 45 H|o]H 9 o]d#k(Outliers)S ~IAHER
HARE &, "2AE dase el 54 A5 geAE #YH AE +A3 LCF

7 1Y FAS AA7] W&ol By Aol F=ste], ARte] Hol A8HH
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A B3t £ F A1F NG 10%T HAHUAT ool whet SLCH WAS

e e

AU

7

=)



6 CFEIM 2025-04
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LCFe] %7] BAE dolHE A4 HolHE thgoz svld $e7t A 9
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3 Aok ek £ AFAE LCF HlolH R dd AFE Fdshe Aol 7t
4 st B,

)

=, LCF ZAbAM i 24 diolEel 7] 3] 8l tiAld vloly =5 o]& 7}
st7] wzoll, G= FAAANM A7 WS LCF &5 tolHd st ATE
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o
caATT 2 4 o
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7% 49 ©elH

A BEAAC FZZQ EFE= HFS ZAIA #HF Ao HAlzide 283=
Zlo|ARE ol dATollA= | F oA E vlolE gt & AL HolH} BF AlF
= LCF A HlolBlE A3kt

g EAHLS LCF "Holgo] 712 #y 2 A g3 volg WA /\}@
2h J(Labeling)stal, ©o]E ™Al 5ol ARS8t LCF $AIZA ©

71 |3 B oA HAHA o] Foizl WA AdE F oF 80%7F A&sttka FAs=T,
HAHY S FE3ttgts H4 AT T AL=TE FAHoF dhal FH3

Education Pension Income
.I.

Hhold Composition | P1|P2| . . |P16jHhold Expenditure|P1|P2| . . . [P16] .. _ [P1|P2]. . . |P16]

G e i / /

1201 3240
1201 2 1 2 1350

<12 21> LCF ZAb 7k HO|E 3RS 71X
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FFE A= FAoE By, olg gAMd Bux ot I AAA F 2,000/ &
% FE 9l A e HFE WL AdE T
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AT S ‘Change(=1) 2 EA|H AT

7 olZolE YAR 57 WHEE giadoez At W3l WE|(Relative Change
Vector) & A3t Wst&S AAbstAnt O A, 10%S] o Wl dAze] HF
o] A& AAE ke Aol WA 10%9] Gt W3t dAR oI, 10% ©]/d9]
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‘No-Change’ 2 F=35le] ‘0’2 7| &3t Seolt)

<# 2-2> H|I2AE H0|E(8Q2)2l Ed H+E H3t gz Hu

Hal Bl
£4d #He 29 Haol BlE (10% LAz
HE A
NetNorm At =A5@FH =) 89 80
IncTax 25N 270 268
Nins = 0l 2 2 (National Insurance) &5 285 283

GrossNorm A7t TASEH M) 344 231

DedPenAm Az SHY 113 112

<# 2-3> 2@ HO|H(8Q3)2l EY Hisd gt gk Hlu

Hal Hle
=4 #He 29 ot He (10% AAZ}
HE A
NetNorm At =A5FH =) 52 49
IncTax 25N 247 246
Nins = 0l 2 2 (National Insurance) 275 273

GrossNorm A7t S25EH M) 319 207

DedPenAm AE SHH 93 93
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570 W T shuet= WAE g ol WA IR IF
o]Z W3} ¥ (single-column binary change vector)E AF&-3tH =, ©]
Az Addvks Adol slod, 2 9FL wAE A 54 W

FAH R WA BHTHE G0l

]_

¥

e

o ofr

o oE

i\

=



10 GFEIIAM 2025-04

‘Change’2 SH¥E ¥ #H3It 5 AVEH g3 2o

- H2E HolE(8Q2): 2,9127] % 474707} ‘Change’E 2HE
= 10% #3} AR JL& A WIANE A&

- & Hlo]E(8Q3): 3,0597) F 464707} ‘Change’® 2}
= 10% W3} A A& A BINE A

o MAEd &24

9= FAHL sklearn Python 2ho]H.#
VEFS AT ATl ARRS ¢a

ALY
2
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2
ok
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Y
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oy
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@ 9JAHEA Y- (Decision Tree Classifier): 7] A& oA <24 }¥-(Decision Tree)’
£ AAststa, ol d"olA Egrt AR 2S FE7] 98 AHREU
o, dF Ayt A4 Fka, FEE HHE &

@ 417 (Supervised Neural Network): 4] FA| ol 1 o] AHEEA L3ttt

® ]

o
A Z ~E(Random Forest): - 432 A& HYT

24 skleam Python o] Bee)e] ‘WY e 2ERandom Forest)E HF2 0.2
Agste] valeyd 2de FHAZ

<H 2-4> SIEQ0 HE

TE HE

2y ThinkPad T490
CPU Intel Core i5-8365U 1.60GHz
RAM 8GB RAM

AEE[X| 256GB SSD

9 <& 24>0] W2, ATo] A FHESlo] Rt A} ek AA} of
d A% HolEE Ad A8sgy] Wz, Aol ofd WEF 479 =gl
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B AFE st d ‘B HE(=" 49, Feature Selection)’ ©| 1%~ F83}t}.
dugE BdS Fdshes o BEE WFE A B¢ AET ol Z(noise)E
AT 4 Q7] wWEel, dF 54 HTE AYsts Aol o webA, Aol
tlolE] FHP A o] & EA HTE AU AL Fasty, 2d FHES AT
AR EAQ WHgE Addstaz) g
UM U "ol FH] FAHA oF 2,0007] F 91712 F& EA W) AdE
A=, A71de 55709 M3 E4d(Categorical Features)©] 3E3FEo] T o] HF
& ol OHE A}l s A3, 54 W7t Ul S7H0. o8 S0 54
W Stat 1> OHEZ W9 Stat 542 34 18 Yehdth
2467 WTE AHEStY ‘B F Q% (Feature Importance) & A8e A3, T8E7}
0.01 o]l EATE AMgste Zlo] RY Hes HAsehe ZAo® UEyth whabA,
HalHy 2dS TH3= H, TA%7F 001 o]l 2719 A4 WS g5t
AR 2 ok
<H 25> £ Hed 3oz L 23(227)
£d ¥ 0k Mg
Bonus 0.134 AZE H4A
Nins 0.123 =3 2% Z(National Insurance) L5
NetNorm 0.104 A7t =% 3% (SH 2)
IncTax 0.077 FO{T 712t S XS E ASA
Taxref 2 0.071 M&Z e=0| ¢t & Orx|2 50
DVUsHr 0.066 FUHE 2 AL
GrossNorm 0.053 Azt & 2o (A M)
Stat_1 0.049 k|
DVILO4a_1 0.049 18 5
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9l W< 37§(DVILO3a 3, DVILO4a 4, Looked 2)7} 712 A oY HEH o2 A
AetA & Zlo= Bt

54 ¥ $o5 A9 AS Astd ga 2tk

© 24670 BE EAS AHESt Y TY2ERE Y FY
\/

@ F8571 001 o3l 22709 §A4 E5& AA
\/

@ St DAl A AdElE 22719 EQTHE AHEate] WY EH2ES THA
2t B9 FAEE OA AR
MEA A 2712 BEA FATE <3 2-559 <Y 22500 FA|)
\/

ot
re
ok
=1

@ <*E 2-5>9] A9 37 EAHL 257} 001 HRte 2 YEld

wh. HolE &9

= AL A FAES AX AY
nREW HRo] Be3 YIsE 4
of thaf 2709 A &S AF3t
& S0 Y IH2E 4= Ay, 3 g3z 5 HE A o] [0.26,
0.64]2 YUt u, o]= 715 &-E(Fake Probabilities)’©] o} 3|3 H I AHEH
E 9 ‘EF H4(Voting Scores)2hal T = Atk 9 A S JAZ HAds) B
7k, 1,0007] 5 260702 E2|7t ‘H7A §l5-(No-Change)y ol F3E3 11, 640702 Eg]7}
t‘474(Change) of FEIYSFS Sgith

ok o= JAZEo] 35%%0 g, o] dIZEE= WA FRE HF0] 640/1,000(=64%)
o|7] W&o ‘Change’2 ZHFHh A siAd, vAley wde W7 BE b5
= JAFE HE 4%, T dIZE=E ‘Change’Z HF3he] W7o] o3 g2
o2 AEaa=Hy), A4 d353as Adste FRAEHA) S AX AHdE Y
Eii=g
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3. 9+ Zx
dZEE A HEHE ‘Change’$t ‘No-Change’’} S+ 8-S ©|F3 Uth 11 olf+=
T F&o] 7] ARA) HolgE WAS AS-E ‘BA st Ao 17| wjiol

il A

t. E43 tlolH AEZE ALT A5, dF Aol ¥ g
& WF(Negative Class, & AT X= ‘No-Change )2 SO 2N £ AT
(Accuracy) & AT 4 Jut. 1 olf= ¢ B2 HolH/} & A

7] wfZoltt.

S de Be AoEe) Aok et 2ok

- A8 S (Accuracy): AA S T 2HuE =9 vlE&S SAHT A

TP+ TN
TP+ TN+ FP+ FN

Accuracy =

ZE 9 ZZ7} ‘No-Change’ 20 &30 4S8 #y =2 =S IS
T Atk HZE HolH(@8Q2) ¥ 291271 Al 5 387707} ‘Change’ 2 AR H A<
7k o, 712 A 8% (Baseline Accuracy, A)= T3 ZTh

TN _2,912—387

= = 0,
TP+ TN+ FP+ FN 2,912 86.7%

A:

9 Ao WEd, RE =7} ‘No-Change’ 20 &3tha o =3 86.7%2F
TE de ITE ek, olEg AEelAe AYgERTE AdE
(Recall)#} U S (Precision) 7} 29 A5S H71sk= d o 483 WHolga &

AT
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AR AUz Bolt et 2ok

- AdE(Recall): AA FAQ HF(TP+FN) 5 Edo] LnlE2A FAo=
(TP)3t= %Eﬂ = 574 2

i
u

TP

Recall = b TN

- AU E(Precision): Z@o] TH ALEE BE3] dSshe 5HOE, B &4 9
(TP+FP) % AAS 9 HIS(TP)E Ve

TP
TP+ FP

i\

Precision =

ZF Axe dadgE Aol dal A2 g8 #e AFdth Ades 2do] A
A FH HFE BAA LU=AE Hrlekes AZZE 915/ (False Negative, FN)'&
Haspsle o e T, AdEE 299 dqFc] driy AERAE Hrbste
AFZE 9% (False Positive, FP)' & HAdlelhe ol FHES €0

6‘]—1_ o @e é(False Positive, FP)o] &S = Qot. wabA, F4
steAld et AUES} AdES 243t H S (Trade-off) ©] B 83T

Haleyd 2de 7F AEl7E ‘Change” Mol 48 74 S WESE oS8k,
‘o|Z YAIFk(Prediction Thresholdy < Z33t= AElE ‘Change” W9 &3 Ao=Z
T o <& 2-6>2 A5 AT WE HIIAE AAE HAFH

<E 2-6> 0= AU E EIHK|E 2t

=
0?1;1['” 20% | 25% | 30% | 35% | 40% | 45% | 50% | 55% | 60% | 65% | 70%
[=] HA

Recall 97.4%| 93.5%| 90.7%| 85.5%| 80.6%| 77.5%| 74.4%| 71.8%| 68.5%| 65.9%| 63.6%

Precision | 38.1%| 43.6%| 53.6%| 64.3%| 74.6%| 85.7%| 92.0%| 95.9%| 98.1%| 98.5%| 99.2%

F1-Score 54.8| 6595 67.4| 734 775 814 823 821 80.7| 789 775

TP 377 362 351 331 312 300| 288 278 265| 255 246

FP 612| 468| 304 184 106 50 25 12 5 4 2

* F1-Score: Y = (Precision)2t M3 &(Recall)2| =3} Ea
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ZF AR wAZ el el 5H Al e T2 X %3(True Positive, TPY
‘ Oo“‘*(False Positive, FP)’ At&l] (TP + FP)o|th. o] g2 UAIZke]l 714

gt #AleY daegES dARC] =S5 T A7 2AE Change
of £& rtsAdo] =0 BESITh <3 2-6>9] A mEW AAGke] St
2} TP} FPO| 771 BF ZASHARL FP 7} O W24 7HAs7] wifo|th
<# 2-6>9A4 F1-A(Fl-score)’ = ‘A E(Precision)®} A d&(Recall)d] =3} 3
e W AR M3 2 FAH ARE AFHH, oF 50% YAFANAN HIAE
71580 T2y ofg <9 23>oAME 1T F ARl o] dARNA A&

T

(Recall, XZ) 744%% F83] 54 &S & Aok

f

EH&
ool wh

Cole J 4
5

ol

Extension of Precision-Recall

10 1 H Lq% Qﬂ;‘.ﬂ

0.8

2
o

Precision

=2
=

0.2 1

=02 0%
f1=0.1
0.0

T T T T
0.0 0.z 0.4 0.6 08 1.0
Recall

—— iso-fl curves
-—— Precision-recall for class "Change" (area = 0.90)

<18 2-3> =E-MAHg 4 (Precision-Recall Curve)

<a9 23> AYE-AHE /d(Precision-Recall Curve) o] W=, 15— AA gl
oF 55%Y WE 7IHoE XFQ AP ERecall)o] S7HE wet Y= %=(Precision)
7F w43 Aags o Aok webA AR AR Al 24 7H‘%7<}9]r %—71] A
7t =oE S8l A A Aded AEE #e 28T HaUt Ut

H>m
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ATl A dAZE AAshe 7EL HWEs EAstA geth aEu, AR A

Agkol et AdE, ALE Y 23 FUHA R o] gt 4 Jorng Ve
(Baseline)©] H+& YARS AAsH=

B AFolA s 9A oS dAZS AT & FaEd IS v
2 s Adste, HA ) ol
Zo] ‘Change’ EAE 3 & MAIY '
ol"l, MAldY A& A¥, F7] HE A, 37HA S IRz E Hlaste, #4ilg
dol Aol Bagt tolHE & EFIeA 95 B8 R

&

Pre-Edit - NetNorm Mixed-Edit - at0.35% Threshold NetNorm Post-Edit - NetNorm

* X% 0|&g, Y= g2E Hix

<13 2-4> 35% UAHZLOIA 2| NetNorm Ci|O|E H|t

<19 2-4>9 A& 3709 FAEITAL NetNorm(AZF £45) HEY oy &
EE Yehig. 9ZMEE dE do]E|(Pre-Edit), ‘HAIEY o= 23 Mixed-Edit)’,
71 A2l A3 Post-Edit)’oll MBIt 5, 599 Mixed-Edit 1eZe Y& HlolH
A do® HY 9 hAg Aolx, LEZ] Post-Edit T ZE AE HolHE
FAdoz #HR 2 gAg Ve e T3
| AETH ] whrha W, 99 Mixed-Edit 1) R o] 9= Post-Edit
T E R ol fARRYL, S Pre-Edit 1 E RYgHE Aolvt USE HAFE
ot &, dE dHoly Iz Hugs u, F7] Ay ARe} wAlHY 95 A
A7} Hlsgt AoE HAlth

2. AT FA°Y Th 49 vlolEl FEAA dusixel, LCF BAZRA Hda=
7] B 2 A Ao AEEE 80%=E FAHIN=T, 9 1zl wEd fAy
ol o3k wyo] 7] Aol 2g ARTF d=go] & Aoz HRlt

L

.

o

o
=
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Scatter Plot: NetNorm - Post vs Mixed Scatter Plot: NetNorm - Pre vs Mixed
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Post-EditNetNorm Pre-EditNetNorm
* oy, A EATeN L olEO =*. L ES
X&F: 7| o|F5ZHEH) B JER), YE: HAHY o5
A

<12l 2-55> NetNorm H£=0| AtE T

<19 2559 AHE =3 nRIAE NetNorm(B3ZE £45) M4 HolEHE A}
AT WA, F= AR YES MAlYY oS A3(Mixed), X 7] =
JJr(Post-Edn)Oﬂ 6H e} = 2T Y2 =3 5 HAlY

(Mixed), X3 £ glo|El(Pre-Edit)oll 3 33tct.

#= Post vs Mixed(?ﬂ vs HAlEd)y AT A ARghEe] tiFE A4l ¢
A3l A= AeE E o, 7] Ag Adet wAiled A 237t QAo Z g
Hls=sithal M S o ok &, maleldo] Hxjo] Bagh tﬂOIEiE e & 4=
stgornz Frt2 wWxo] Qg HIATI) vl AeS & 5 Ak

HH 9= ‘Pre vs Mixed(HE vs HAIHY) AHHEE BH, Y& dolee HAl
21d Mg Adyt A A kA @e A9 gtk &, HAEY 45 Aot
A& HolE el ol v AR BRA, wAledo] # e A& dolHe] HY B

9A Age FYRSS &+ Aok
Z]
A

A
o Mo
o.\: —{}'

F5 F/H ATE T, "oy £ e 7P 2 798 & g b=
TE Fohfe WHE HES a7t ok o] e dFsle AL EJ{T o=
A=Y, HAHY 27 AFE A &8 Wili Agketr] S8 we Fag AL
2 HAY

E FF SAE FF Al 7P ZAHLCE, SLC, WAS)E SHstel MIT =
AHFS)E g #Aled &£F4HE FS53tde 585 2k gtk olu LCF, SLC,
WAS ZAF] 7]&/4(Baseline), &, YAIFC] AR OE 7FeAo] morna <x3id

% Al #k(Harmonised Thresholds)’ & E=&3t= Wl taiAx =97} B asith

o
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H2Z2 CHA|: #7]|of vITO

o T

B & 4d
oox & 2 op

2 g I

[
v
oot T
X

1%
o

o2

olEsl Bite mde BASI7L gold)
Atk olE WAL vAley BEL JoR @ et dolg oAl P JE
577 el ol£d E A4 BAE AAY F UL Zelgs AuE 2

Eide )

o] it} WA, B 7Pge sHA Fotk Hi, £ ol @& A AYE
Ttk 3 W o] WdE BAE REEE 5 dom, uxde] BRg A
Bl = 71 WRlel va] EgA F2 Aee Y Aoz diddn

UNECE HLG-MOSo|A I31gt T34 FAE 913 #4le2]d(Machine Learning
for Official Statistics, 2021); REuA A= HAH Y-S thA(Imputation)ol] =83
AT A7EA (8 7)o VITO, =9 S-3A74, ol&elo} Istat, EFE TAHE +F
sttt & AFEIAAAE olF Myl VITOYO| osf 3 thA A5 373
2 AAF AA ] hFaz ot

D~

A7]e VITO= BA HAlddE &8st AZgks thAlsta, B4 Hlo)
HE &8st B4 /e 298 E&3t= 2S FAERE g o] AFE dUyXA
A el #g oA #¥ BAE 7o s, BA B4 A= uid 9
4 s 1080 AdE AxE T3t At SAE AFHT 7] VITOE F
2 dolE AL #AleY dEFoR AoBmA, HIFHORE TA AT AVE

PO G2 £ YEAE HESLA B

2) Wyle] EF=2 A9 X FY AFV|HOE, FoJE VITO(Vlaamse Instelling voor Technologisch
Onderzoek)2}1. 28t} o=, 838, A2, A7 L EX o]§ Fopo|A] A& 715e Alszo] A%
= A% A3 =Ad7 JlE FHAS AF
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1. 43 7
AR A AA e Wl ouR] 4H BEXE 2=37] 9§ w¥stw ok
Wrloe oux] 4B AFS olFlEln S 9 AL viee o LA,

md <oz 78 FAE 28 Sk
A 37 Ao 2 yrH, AGEE AA oA 4
7)o VITOE ZHEZ Add Je 47| Z
AF7I#o 2 wjd oyx] & RuAE FA3H VITOY o
A #3 BuAe A F2E 9 qUALEE FAEY, FFEE AH9 oy
1 A2 oA AAFe] gk [kl Ao g Alsdoh

o
i

N
_|>L
ofo
oy
1%
re
=l

N

=

sfeb 9 U4 FF QHgA Fuo] FLE 4TS I Atk EW, Ui B

37 A WAL, e 9T AFASHE dol= 48R + Ak HEof
VITO W m 5oy Fass g a7 7ioRs St

oA 79 HINE A HPL Azke] ol AeFEd, ol tEF o

A NES BEIE 5 P AU PAL A HEolth Bud o4 sl

§& @ A9 WAo] e TNz JFE VAL 5 oy OFE olofd &

ol

=t i, olF

}_
t}. VITO= oo FHA

VITOE= 48719
ANAA] 2vFE A =stux ok 5A AT AZIE dG7IEE T
dFo =z Hesfol drh AA Axe} A AXEE Ax A AT AL
Jormz olgidt vz #H AREE ARSI HolEH AA BEAE S5}

Hme d=2 44 5 ot
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2. A3 by

7). 49 welg

z7]o= 19959 HEH 20123714 EHE=Z Y9 A HolHE AM&st= A&

2 AZR oy, o B HolHE AREsr] fs @Y &7 HolHE ARESt
= Ao® WASPL = 2000 187]FE 20199 127714 9 H“ﬂoﬂ =71
o8& AHEete] AFE FIdth Hye o2 2ol A 7HA fFEoE F&
2l

=3F WM (Target Variables, 87): 77] &5

74 A M 4(Economic Variables, 487l): GDI, GVA, GDP, <l

7174 W3 (Weather Variables, 27): BlY 4, =Y

AA A5} 714 Hae dS ¥ B BRE JFXE AREED 27t 9=

stz sk FR H(Y)QL olvA o] Hejs Myl U Y] e geE, A7
TEFS "W)oo :&"T?Q% AA AR FEEFe dFolth AAF Wy AW
ofgf <3 2-7>~<3 2-9> Y=o Uk

A
.
N

-7> 2 H B (Target Variables, 87H)

He

nx
o2

+
N
e
0x
e
il

EnrgCombustibleFuels

+ EnrgNuclearNuclear gt

+ EnrgHydroHydro - =

+ EnrgGeothermalOther - K[ /7|E}
= EnrglndigenousProd - LY Ao
+ Enrglmportsimports +=¢

- EnrgExportsExports ==

EnrgElectricitySupplied - HA M7 32 (= I HU4F + Y - =F)
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0
Ho
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KO

X

7t 1
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80

<H 2-8> X H=(Economic Variables, 487H)

ARETAN 2025-04

22

go
<+
£y

Gross Domestic Income(GDI) |-

Population
(in thousand persons)

Gross Value Added(GVA)
Gross Domestic Product(GDP) .

19 447 B

<H 2-9> 7| B=(Weather Variables, 27})

80
Bl

| -

[

hel

Effel ETofA LAIH=Z LIEfLE

S5X.
(=8

=

- EfY

Sun spots
Degree days
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SR BEE

25000 i A = EnrgCombustibieruels y z

Tk ’r A | Enrghurlearhiclear FARY, \ £ A ;-'-. "\\

\ \ ) |/ *\ / AN [/ \ / r— EnrgHydroHydra .;-;r"/ \\/ '-.‘J-, \\

2000 PN A N [N — EnnGesthermaOtner {1 A ) LC

L r( vy ¥ =T EnrgindigenousProd N \/ 'l’ A f v ‘\J '.‘

— Enrgimpartsimparts !
EnrgExportsExports

EnrgElectricitySupplicd

s = Ve
A AT R W)

e /""““"—-—\./ﬁ""‘u. P Wy .-—/-\/ﬂ\\ J\ //\j \ K'\/ ﬁ/
| o8 ! M_V_A‘

—_—

15000

_

20000 20203 100501 200703 201001 21203 1501 nIe
quarter

<12 2-6> OHX| HHaxY, 87H)2| AlAIE

& HgolA B HEX)E AA Mss 714 Hss
I <E 2.9>0] AEEH FUIR B Ao oy W] A BSAE B
z HolH=Z agdtet, FAZCE ZF ouA| W tisf o BEA F 4871
Ao e 1d A TRV FAE FUME 13t
B A= HolHE F MY AE=E vrol, 44 wAilgd 2l FH3 HAE
of AMESIAT F 7770 7] & &9 U] E(Training Data)2 <F 80%¢<! 6171 &71,
(20001 171FE 20159 1271 AAID), U™ A 20%S%] 1670 712015 247] F-E
20199 187 ANALD)E Bl 2E Ho]E|(Test Data)® AH&-3H3th
T SdACA 1A FE HolE AESY Bx WHeX)E HAlEY 2 3t
g3, 5 HEY)E A ARES RS HASE Y 18y HAE WAl e
darg|Fol HZE HIE-A R HEY)E AHESHA FUTh ©] B¢, H&
E AEY Bz HolHX)E ©wd $HdE d3gEd g8, X HH(Y)e &
e Bk %uiﬂ& ARE-E T
2 Hggte]l §A £xHo S W FxHoE Eokgad 4 3

= T 2t
ocuz dudEs F&5] ﬂoﬂ HlolEie E%i‘rfﬁ‘?}. EF AT zv &9 HolH



24  CGFEIIM 2025-04

Haleld @agEe A2 1xde HolHE A AT F Atk Aolth
5, 54 HTFE T4 A8AVE wAH R HAYT F
8% MFE AAste AEgi
£ 7IHte 2 & o =] ")l o
ATolde Edd 2dS ARESte] 20159 287]
FE 2019¢ 12717bA19) ol 2] Wapol] gk o &< 4:3331 A A ﬂiﬂr Hlﬂ%}@}
o} tlolHE AEslr] Wi, 95 A
e Ei iﬂ]%(Scale)i AdHg T HuE

7§
o #, 5, 4%71 A v =v_ 4i o St
AFAME dZFol tha 57HA HAled dagEs AT
D A8 IgA =2 AHZH WM A A(Recursive Feature Elimination, ©]3} RFE)&
Abgste] AA mdloA MEE sty AA & 3 o5 HEE AR
ATl 377 Ee wW7bA o] & WHEST
@ Bl A(Ridge) B ZH(Lasso) 37 3]F Al 42 #HAdy &<
T7F A5 FoH olF o IAE HAststa A Fe WAL F Aok
Q@ #YF ZHY2E: 39 UFY e BEE, s UF= HolH AES
A Y A A5 BdetHA Ui %ﬁ‘_i Has}stal, ojF 24
gt oAy TR UF-E ARESEE e Bk 1A
dastA gom, dugEo] Ao HEstes HdAHo gt
@ AAE: H7t 2Es HE 213 vk, SR 9 Y ARE Akl
S E(node)EE TAH & E]% ]‘jr g Bl FEe UE k&
AREE AL, o]l g winin TRl weikith 2 JE S
FAZE vl Aol AHE-S

® YEE 45 9
= 3
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3. a4 Z4}

A7)0l VITO= 4878 A ¥4 3 270 7174 WF(X)E AH&ske 87 oA a4
HFY)E dSstaat stk 9 dlolE et HZE Holgd malzd dads 2
22 Hg3ga, A% Wk 4 AL RMSE, ME, MAE, MAPE 47148 AHg3}
Atk e RN 2 B AmY AYE Aviny, wAey dueEE 4 3
7} A#E wns] BAT 923 5 # 49 vingn, o= A3 E(Predictive
Accuracy)E st H AME-ET

- RMSE(Root Mean Squared Error): o522} AlFdel rootE & Fholth A3

AA 7} A @A o o SHget @efrt 7“:} 2ALe oEZ ol Ay & F
£ #97] WEol AA g Fa-IAd 4 AFE Fofshr] =T
2.0

1
RMSE = |— -
J” =¥ )

{rrt }:H

- ME(Mean of Error): ¢1&24}19] AteH S onste Hd A A& 3o

1
| gt '{3_ 7
= E @i—w)

- MAE(Mean Absolute Error): &3t AAgE zkolo] & ofw|siH, AAF o=
ApolE & o Atk ARlol At oA 2 Wete] eakghol Outlier] g
e dider AA wa, dUige HAstez dadgd 24 RS ot
7] o 2A|Ld o|EH oIt

1
MAE == '|5, ~ i
n

- MAPE(Mean Absolute Percentage Error): MPE(Mean Percentage Error)& &l&22F
g 9 A7 W2 00 He A9 e & Ao MAPEE o] 2A1HE
AAdste] dSeate] Auigte ARtstAT s qR-E dhetstr] o H

MAPE =—Z

'}J_}L|
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<H
2-10> A7 At
=

Variable (87})
methods (77§
EnrgC T ) | RMSE
ombusti nmod M
(7t oql;;'b'eFueb ridge 12; 3 AE8 - =
Py lasso 1 MAP
randomf 1492 1064 123 10E0
neural orest 1570 1200 88 13,304
ense net 1188 1408 -690 ] 5%
ymintr,n ble 2022 1039 -402 14-6%
EnrgElectrici Iinmods4 1321 1542 544 12.22/0
(M| =7 itySupplied ridge 382 1114 -985 : 1%
871 =3 75 287 -289 8.5%
O) lasso 0 13 z
rando 1129 655 -25 8%
n<eurar1f°'rest 1185 941 -416 1.3%
ense net 425 1048 889 3.0%
yminf,nslze 438 340 941 4.2%
EnrgE linm 466 367 53 7%
(¢§)XP°“SEXP°rts ridq:d 1032 378 -247 1.22/0
o oot et P i—r
ne'LC:omfwest 1318 1065 335 81.0%
enseal net 888 1061 -784 91.1%
e 1162 794 N -
EnrgGeoth linmod 998 914 -163 70.10/o
(X< ermalOther |-/ 425 842 -626 5%
/7| EL er | Midge et
) lasso 2105 373 -396 62.1 DA,
randomf 453 2075 2—279 14.90/0
oot 495 391 -2075 oz
ense net 812 417 -310 6%
vminlr,r;ale 1182 712 -348 ]g.o%
EnrgH lin 975 1116 -706 6%
(&2 ydroHydro nmad 61 911 -1116 26.0%
=) ridge 5 4 11 FERD
lasso 2 ! 34 200
randomf 66 64 14 34.2%
neural orest 77 51 49 23-904
ensem net 65 60 23 1 2%
yminu ble 122 49 53 28-3%
Enrgimports s 79 104 2\ -2
(<) Imports  |-1idge 1797 62 104 8.2%
lasso 1420 1382 53 30.9%
random 1882 1120 145 32.8%
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Abstract

A Basic Research on Al Utilization in the Editing
Area: Focused on Overseas Case Studies

Mihyeon Cho

Recently, interest in utilizing machine learning techniques in the field of statistics
is rapidly growing. A lot of national statistical offices and international organizations
are exploring methods to use machine learning so as to improve the quality of
official statistics. As part of these efforts, under the auspices of the United Nations
Economic and Social Council (UNECE), the High-Level Group for the Modernisation
of Official Statistics (HLG-MOS) launched the 'Machine Learning Project' in 2019.
After summarizing the research results using machine learning in various fields, a
report of Machine Learning for Official Statistics (2021) was published.

With reference to the above-mentioned report, this research summarized
research processes and results using machine learning in the ‘editing and
imputation' area that was conducted by the HLG-MOS, and aimed to carry out
basic research to apply Al to the editing of statistics produced by the Ministry of
Data and Statistics.

First of all, according to the definitions in the UNECE report, the types of
'edit’ were classified into 'editing' and 'imputation’, and two case studies -one for
each category- were summarized in this research. This thesis examined the
research results of 'Cost of Living and Food Survey' by the UK Office for
National Statistics (ONS) for the editing area, and the findings of 'Energy Balance
Statistics' by VITO of Belgium for the imputation area. It was found that the
classification and estimation results using machine learning were quite superior,
when comparing the editing and imputation results using machine learning
techniques with original data and existing data processing methods.

Finally, this thesis summarized the major findings of each case study, and
presented the implications after looking into advantages and disadvantages of
applying machine learning to editing, as well as future challenges. To actively
utilize machine learning in practice, it is necessary to demonstrate that the
editing methods using machine learning are superior to existing methods, in
terms of efficiency and reliability, and criteria for the assessment of these new
methods should be established.

Key words. Al editing, substitution, imputation
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