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OPTIMIZE MEDIUM AND EXTENDED-RANGE RAINFALL FORECAST IN
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ABSTRACT

In recent years, Taiwan has frequently experienced droughts, leading to an increasing demand
for effective rainfall forecasts in water resource management. Alongside advancements in numerical
weather forecasting technology, significant progress has been made in the accuracy and reliability
of rainfall forecasts. This study proposes a method that combines unsupervised learning and the

@ Temporal Fusion Transformer model (TFT) to enhance the accuracy of medium and extended-range
ensemble rainfall forecasts. Unsupervised learning, a method of machine learning that does not
require prior data labeling, significantly improves data processing efficiency and flexibility, and it
can automatically cluster the input data. The Temporal Fusion Transformer model is a machine
learning model developed based on the concept of time-series translation, which effectively handles
time-series data, captures its inherent correlations and variations, and efficiently learns long-range
temporal dependencies, providing higher performance for time-series prediction problems.

This study uses the cstchment areas of the Shimen, Techi, and Zengwen Reservoirs in Taiwan
as case studies. The proposed method can estimate forecasts for accumulated rainfall over each ten-
day period for the next 30 days, and the results were compared with the commonly used
Probability-Matched Ensemble Mean (PM). In the three case study catchment areas, the method
reduces ten-day rainfall forecast errors by approximately 39% to 61%. Through the optimization
framework developed in this study, the application performance of rainfall forecasts in reservoir
catchment areas can be enhanced. This study provides a practical tool for water resource
management institutes to understand the application of rainfall forecast products in reservoir water

management.

Keywords: Unsupervised learning, Temporal fusion transformer model, Medium and extended-
range rainfall forecast.
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fEEKEE (K-means © 75 % ~ GMM : 75 %) ~ 87K
J&E (K-means : 75 % ~ GMM : 74 %) » 3£415 6 -

4.3 HEHMRAED

Ty AR A AN [ o i o g L F M B P 22 > R P B
% {ERy1%4E TFT S0 AR 2 25 > AW5E
FRFH Pearson FHEEME 53T » It Fy— Tt 2 o (I S 4R
PERA G RIE EAERAN 575 - B 5 FA R
HEUHIREIR 2 T RE R B R PR THIR SR T 1%
HYEE SR R R SHBUIREPR B AN A > B EVI RIS
FrEcs g EaBNERE (5123 f) ZHEEF
TEREE AR - R SR HTESRE Rk 1~
30 H) ~ AJTHERRRE CR2K 1~ 2 ~ 3 ) FOELHIG &
(AT 1~20 H - H R APRE)BEEEHRE R 12~
3 HJ) #E1T Pearson FHBREMEFHT ©

¢ 4 48 (HDSCAN ~ OPTICS - Kmeans + GMM)
SRR RO U R AR AR > I
Fre R S ORI rR S 1 AMEREMER S ~ 56 2 AR
Z 5 3 HIER > nlHE—DEREE o AR MR ARIEE
TFe R AR AR - B S S e ISR
(C-1-C-2~C-3) HfEXAEHKE (T01-T02-T03)
HEE RN - AN FEZ AR HIRE » B
W SR - NAERE S % - B 4 JEEE
BETESYITR » MR AT 20 FHEITRER - 50
7 K72 8 BT B2 20 HELHIRG & B



ERAFE(S (49 0.04 % 0.06) > TIFETRIER S By 1T &) BEEER ETELRIERTH R B 1B
B &7 biam BALHTER (AIRERHTR o
%7 HDSCAN - OPTICS 45 & 2R DI 4ER
HDBSCAN OPTICS
OBS_TO1 OBS_T02 OBS_T03 OBS_T01 OBS_T02 OBS_T03
C-1 D01 [0.65 [C-1 T02 [048 [C-1 D21  [044 [C-1 TOI  ]0.64 |C-1 T02 |0.48 |C-2 D20 |04l
C-1 D02 |0.64 [C-1 DI3 |048 [C-1 D20 [043 [C-1 DOl  |0.64 |C-1 DI2 |047 [C-2 D19 |0.40
C-1 D03  |0.64 [C-1 DI4 |048 [C-1 D23 [043 [C-1 D02 |0.63 |[C-1 D14 |047 [C-2. D21 |0.40
C-1 TOl |0.64 |[C-1 DI2 |047 [C-1 D24 [043 [C-1 D03 [0.63 |[C-1 DI3  [047 [C2 D22  |0.40
C-1 D04 [0.63 [C-1 DI5 |047 |C-1 D22 [043 [C-1 D04 |0.62 |[C-1 DIl  |047 [C-2 DIS |0.40
C-1 D05 |0.62 [C2 D12 |047 [C2 D20 [042 [C-1 D05 [061 [C-1 DI5 [047 [C2 D23  |0.40
C2 Tol |0.62 [C2.T02 |047 [C-1 DI9 [042 [C-1 DO6 |0.61 |C-1 DI6 |0.46 |C-2 D24  |0.39
C2 D03 |06l |[C-2DI3 |047 [C-1 TO2 [042 [C-1 D07 |061 [C-1 DI7 |046 [C2 T0O2 [0.39
C-1 D06 |0.61 |C-2 D14 |046 |C2 D21 [042 [C2TOl |060 |C-1 DIS |046 [C-1 D21  |0.39
C2 D02 |06l [C-1 DIl  |046 |C-1 D25 |042 [C-2 D03 |0.60 |C-1 DIO |045 [C-1 D24  |0.39
C2 DOl |0.61 |C-1 DI6 |046 |C2 D19 [042 [C3 TOI |059 [C-1 DI9 |045 [C-1 D20 | 0.38
C-1 D07 |0.60 [C-2 DIl  |046 |[C-2 D22 |042 [C2 D04 [059 [C-3 T02 |044 [C-1 TO2 |0.38
C-3 TOl |0.60 |C-1 DI7 |045 [C-1 D26 |041 |C2 D05 |059 |[C-2 DI3 |044 [C-1 D23 |0.38
C2 D04 |0.60 |[C-2 DI5 |045 [C-1 DI8 |04l [C2 D02 |059 [C-1 D20 |044 [C-3 D19 |0.38
C2 D05 |059 [C-3.T02 |045 [C-2 DI8 |04l [C2 D06 |059 |[C-3 DI3 |044 [C-3 DI8 |0.38
C2 D06 |0.59 |[C-1 DI0O |045 [C2 D23  [041 [C2 D07 |058 [C-2 D12 |044 [C-1 D25 |0.38
C2 D07 |059 [C-1 DI8 |045 [C-2 D17 |040 [C-3 D03 [058 [C-3 DI2 [043 [C-1 D22 [0.38
C-3 D04 |059 [C-2DI0 |044 [C2 TO2 [040 [C2 DOl |057 [C-2.T02 |043 [C-3 D17 |038

3 OBS = B E © C @ EBE I ITEES

Z AR > ARIELISHE -

D : Hp&E » DO AAFEF | HZHAE

= 8 K-Means - GMM {52 EAHEEME S TER
K-Means GMM
OBS_TO1 OBS_T02 OBS_T03 OBS_TO1 OBS_T02 OBS_T03
C-1_D02 0.59 |C-1 T02 0.32 | C-1 D21 0.23 | C-1_DO1 0.63 | C-1 _DI3 0.49 | C-1 D21 0.44
C-1 D03 | 059 |C-1 DI4 |031 |C-1 D22 |023 |C-1 D02 |063 |C-1 D12 |049 |C-1 D20 | 0.43
C-1_DO1 0.58 | C-1 D15 0.31 | C-1 D23 0.22 | C-1 D03 0.63 | C-1_T02 0.49 | C-1_DI19 0.43
C-1 TO1 0.58 | C-1_Dl16 0.31 | C-1_D20 0.22 | C-1 TO1 0.62 |C-1 D14 0.48 | C-1 D22 0.43
C-1 D04 | 058 |C-1 DI7 |030 |C-1 DI9 |021 |C-1 D04 |0.62 |C-1 DII | 047 |C2 D20 |0.43
C-1_DO05 0.57 | C-1 D13 0.30 | C-1_D24 0.21 | C-1_DO05 0.61 |C-1_DI5 0.47 | C-1_D23 0.43
C-1_DO06 0.56 |C-1 D18 0.29 | C-1_T02 0.21 | C-1_DO06 0.60 | C-2 T02 0.46 | C-1 D18 0.43
C-1_D07 0.54 | C-1 D12 0.28 | C-1_D25 0.20 | C-1_DO07 0.59 | C-1 _Dl6 0.46 | C-2 D21 0.43
C-2 D02 0.54 |C-1 D19 0.28 |C-1 D18 0.20 | C-2_TO1 0.59 | C-2 D12 0.46 | C-1_TO02 0.42
C-2 D03 0.53 | C-1_D20 0.27 | C-1_D26 0.20 | C-2 D02 0.59 | C-2 D13 0.46 | C-1 D24 0.42
C-2 TO1 0.53 | C-1 D11 0.26 | C-2 D21 0.20 | C-2 _DO1 0.58 |C-2 DI1 0.46 | C-2 D19 0.42
C-2 DOl | 053 |C2 T02 |025 |C2 D20 |0.19 |C2 D03 |058 |C-1 DI7 | 046 |C-1 D25 | 0.41
C-2 D04 0.52 | C-1 D21 0.25 | C-2 D22 0.19 | C-2 D05 0.57 | C-1_DI10 0.45 | C-2 D22 0.41
C2 D05 |051 |C2DI3 |024 |C3 D21 |0.19 |C3 T0Ol |057 |C2 D4 |045 |C-1 D17 |04l
C-2 D06 0.50 | C-2 D12 0.24 | C-2 D19 0.19 | C-2 D04 0.57 | C-1_DI8 0.45 | C-1_D26 0.41
C-2 D07 0.49 | C-2 D14 0.24 | C-1 D17 0.19 | C-2 D06 0.57 | C-2 D10 0.44 | C-1 TO2 0.41
C-1 DOS | 049 |C2 DI5S |024 |C-1 D27 |0.19 |C2 D07 |056 |C2 DI5 |044 |C2 DI8 |04
C-3_TO1 0.49 | C-2 D11 0.24 | C-3 D22 0.19 | C-3 D03 0.56 | C-1 D19 0.44 | C-2 D23 0.40

it 1 OBS : BUHINGE © C - JEREITEER - D HigE > DOL AR | HZHE - (RILEHE T : AIF9E > TOL ERFE 14
ZHIPE > fRIELIEHE -
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4.4 TFT EXMBED T B EKEE 60.91 FEIELE « BPI7KEE 72.97 20
SCOKJEE 98.7 JEA « C-1~ C-2~ C-3 ﬁ/’%‘ﬂi’a‘rmﬁ?ﬁ
M EENEERS K%&Pk*ﬁﬁﬁﬁiﬁwﬁiéﬁ/ﬁﬂ
{7 SR 2000 > S A SRS L TR,
SESRAE S SOKEE S PTKE - SHSETY PM %?:f% ’
{H IR 41 HDBSCAN-TFT » 340122 9 -

DIEERE M (0 BEESy 3) ZJ&%VE%%@%:
o g AR RIRE & S A Es (TFT) » TR 1 4]
2 AR 3 A AIRERRE TN - RIFTEEER
T 20 4F > FIlSRE R ELEREE S RIEEER A 8:2 0 16 &3l
GREHRE (2001 42 2016) > 4 FFEEEEE R (2017 FF2
2019 4F > DLRz 2022 4F) o ERFHEIIRR 2 RERECE R fs
HAREEFHEIE > WA (5) Fon » BEAVNER
RERIfE - TFT B a-1e (PM) KEERFSAS
RZBELESTER  BLEEXTSE 0 1)
HDBSCAN-TFT -~ (2) OPTICS-TFT~ (3) Kmeans-TFT
(4) GMM-TFT % 4 f& -

D, = Z N =0 o, (5)

113

4.4.2 OPTICS-TFT

LI PM VA RsbbiieE - OPTICS-TFT A [{HER
7= [HERAIR - RIS K SOKE 18 %
TEEIKEE 7 % ~ AFTKE 5% o DIERAZTEREARE » ik
Fp Ry T8 E0KE 91.5 FIFRAE ~ P T/KEE 103.65 X
Z ~ BSOKIE 169.54 JEK - EWASERE LETEE
B NPT R SOKBEZRGIT > C-1 &R > £
BEAEHY OPTICS -TFT » FE40% 10 -

4.4.3 Kmeans-TFT

MDError : qzi/:jgﬁﬁl?tﬁ%& \ N =R 2 [i8%
- LLUPM 7R By EEAE - Kmeans-TFT 7557 (K

Rz FRAREEBMKRT B A IKE 61 % ~ & S0KE
55 % ~ fEEIKEE 39 % o DIEREEHRE » kP H
FI7K[EE 39.64 FELE(E ~ {EEIKE 60.62 X ~ E3L
7KIEE 88.5 JEAK o 4 AGERFE BT TERER C-1 4551
EFHRETY PM 455 - (HRTE A4 Kmeans-TFT » 5
w11 °

o BHIEIE

4.4.1 HDBSCAN-TFT

ELPM R Rstbiddote - HDBSCAN-TFT A[H%%
PEfEERZE  FREELBIRRE Ry SOKEE 50 % ~ ALK
.39 % ~ P T/KJEE 30 % - DABRZZEEREARCE » 10 Ay

%9 HDBSCAN-TFT 152 =008

HH PM | HDBSCAN-TFT | C-1 | Cc-2 C-3

K EE

3l|%k 116.87(- 81.04(31% 112.84(3% 117.97(-1% 128.01(-10%

-) (31%) (3%) (-1%) ( )

B 103.97(-) 72.97(30%) 94.61(9%) 102.26(2%) 111.93(-8%)
i EL K EE

|| 4 125.2(-) 87.51(30%) 124.82(<1%) 131.09(-5%) 142.25(-14%)

B 99.33(-) 60.91(39%) 101.22(-2%) 104.91(-6%) 124.8(-26%)
WK e

|| 4 188.2(-) 86.6(54%) 136.3(28%) 148.69(21%) 166.96(11%)

By 196.68(-) 98.7(50%) 139.02(29%) 145.65(26%) 168.8(14%)

%10 OPTICS -TFT Fi9:R=IEE
EHEH | PM | OPTICS-TFT | C-1 | C-2 Cc3

YK E

3|4 117.12(-) 117.31(0%) 113.71(3%) 114.82(2%) 119.02(-2%)

Epih 108.87(-) 103.65(5%) 98.79(9%) 103.27(5%) 106.78(2%)
i EL K EE

3|4 122.24(-) 130.42(-7%) 122.31(0%) 124.63(-2%) 128.89(-5%)

By 98.4(-) 91.5(7%) 105.08(-7%) 100.88(-3%) 106.07(-8%)
MK e

3|4k 192.65(-) 159.38(17%) 146.57(24%) 148.98(23%) 158.85(18%)

By 207.63(-) 169.54(18%) 141.63(32%) 147.11(29%) 157.65(24%)




BETESR 5698 - £3H
hERE 112 F 09 BHEMK
=11 K-means -TFT F19:2 =08k
IHH PM Kmeans-TFT C-1 C-2 C-3
AF/KIE
3|k 117.42(-) 44.9(62%) 111.42(5%) 123.34(-5%) 150.86(-28%)
sl 101.48(-) 39.64(61%) 91.12(10%) 105.3(-4%) 146.18(-44%)
R K
3|k 125.2(-) 85.74(32%) 123.49(1%) 133.24(-6%) 167.46(-34%)
sl 99.33(-) 60.62(39%) 96.37(3%) 110.4(-11%) 156.93(-58%)
KR
sk 188.31(-) 84.25(55%) 132.61(30%) 155.97(17%) 210.01(-12%)
Bt 196.68(-) 88.5(55%) 135.44(31%) 157.45(20%) 211(-7%)
=12 GMM-TFT Fi9:RZ=0EE
EH PM GMM-TFT C-1 c-2 C-3
AP/KIE
BlIESd 116.87(-) 99.67(15%) 113.16(3%) 118.71(-2%) 145.38(-24%)
EnzE 103.97(-) 83.7(19%) 92.48(11%) 107.91(-4%) 139.41(-34%)
R KR
3|k 125.2(-) 107.8(14%) 123.6(1%) 133.45(-7%) 164.07(-31%)
sl 99.33(-) 71.57(28%) 96.43(3%) 111.35(-12%) 153.21(-54%)
B SKJEE
3|k 188.31() 142.3(24%) 134.57(29%) 152.41(19%) 203.51(-8%)
Byt 196.68(-) 156.97(20%) 136.07(31%) 155.64(21%) 204.89(-4%)
4.4.4 GMM-TFT Y TEGAERT 3 HE 8 H - fitin24mtisiz= (Absolute

DL PM V& Rybbac BetE » GMM-TFT m AR {KER
72 FRELBIR T Ry R /K 28 % ~ 4 SKEE 20 %
AFTKEE 19 % o DIERZIRRERE » k7 Ffa R KE
71.57 FIR A P9/KE 83.7 K 2~ ¥ /KfE 156.97
JER o 4N AGEREE L ELTERRS > 1A Y UK ZE
oo C-1 R T - E2IEF GMM -TFT » 540
F12-

RGNS » Kmeans-TFT {E TR RE L
o RS 1 A] 56 2 ARG 3 A2 BUIE ~ PM R
TFT FAHER4HL (2017 ~ 2018 ~ 2019 ~ 2022) 2 FEFH4N
5 Fin o RIBIEASE SR - MWEITEH S ER R - 5%
13~ 5% 14~ F 15 fior 0 78 3 BRI pih » BRIEEs
KR THER AR 1 A)~ 55 2 B) SR 3 APRRERH AT AN
TEAFTKE R G SOKE - TREREE 2 AJHY3 R B &
> HERIFRR BB R AR IS EY - THHREE 2 AJE
FEHEE % > 4@ 3 Fow > STEHRRGERETEE - It

Error, AE) B(fH¥2%7 (Relative Error, RE) » =% 2%
IR THHESIHEYS B 4F - fHEES PM > Kmeans-TFT {£
SREHAI A 4 27 H) #ERH—ERER
BB HEMITA PERFES - % 2B B TH R o7 15 B
B MEA LR &R Atk Kmeans-TFT &7
BEREST A A B L AP P TH A 5

8N » ABEE A - Kmeans-TFT &4 Ak [
FRERVIEN » HEOHFE RS © (1) U280 TFT &—
T AR S A A Y S i P 9 AR RE 40 i B 26 SRR
A EIFE R SRR 0 I 2 BRI E R G E) - 78
i EEE R B E AR R EER KA
ROHEEE o FHA e E B R ERHHE D - ITREEEL
TFT eI 2 [ PR FHECSRE R 5 (2) BERR
Tt IR (SE R Y 2 P e B ph T R Y e L P
ERRHEGERERIK . RN ZRE R EE TR
JEEAE P RORE T -
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=
=]
=3

(a) B H18 PME1E «TFTH14) () wIA 526 «PM#E28) TFT#24) (©) @ B36 PME3E +TFTH3E)
600 | 600 600
E 500
o8 400
=4
300
o
200
100 \' S
2% 2017 2017 2018 2018 2018 2018 2019 2022 2%17 2017 2017 2018 2018 2018 2019 2022
B R B R 3]
400 400 400
(d) ,  =@mBBIE PMEIE TFTH1E (e) S E2E <PME2E) «TFTH24) ® =R H36 «PME3E o TFTH3E
350 350 350
2 300 300 300
£ 250 E 250 E 250
g £ g
& 200 st 200 . S5 200
250 is0 i 150
100 100 | 277 S & 100
50f ; 50| £ .«“‘i‘ o S0
o . K S5 i il A ot S dor v Vi At ot A £ ; o
2017 2017 2017 2018 2018 2019 2019 2022 2017 2017 2017 2018 2018 2019 2019 2022 2017 2017 2017 2018 2018 2019 2019 2022
R =351 R
1200 1200 1200 — — .
(2) wBAF14G) (PMELE JTFTH14 (h) SR 26 «PME2E) +TFT#24) (1 iR 38 «PM#E3E «TFTH34)
1000 ) 1000 1000
gsoo gxoo E800
‘Z"Q 600 m‘g 600 %600
# # =3
& 400 = 400 ¥ 400
] &
200 e . 200 x 200
2%17 2017 2017 2018 2018 2019 2019 202 2%17 2017 2017 2018 2018 2019 2019 2022 2017 2017 2017 2018 2018 2019 2019 202
@ 3 H w1
5 Kmeans-TFT TBRFRAE-58584H (2017 - 2018 ~ 2019 ~ 2022) - (a) AFIKE-551 6 - (b) AFIKE-FE28 - (c) A
PIKE-35 3 & ~ (d) FBEKE-F14 - (e) BEKE-$249 - (f) EEKE-E3T - (g) EXKE-FE18-(h) &
XKE-£E28 - (i) BXKE-$E3G -
#= 13 AFIKESEBREDN
THEREE 1 ) THHRES 2 A] F34
A | AB- | AE- RE- | RE- AE- | AB- RE- | RE- AE- | AB- RE- | RE-
PM TFT fEfE PM TFT fEfE PM TFT (E(E PM TFT (E(E PM TFT fEfE PM TFT fEfE
1 11.04| 23.49(-12.46| 25%| 54%|-29%| 2.48 3.46|-0.99] 10% 14%)| -4%| 4.93 641 -1.47| 19%| 25%| -6%
2 4.001 19.52|-15.52| 10%| 48%|-38%| 6.64 8.49(-1.85| 12% 15%| -3%| 4.83 8.22| -3.39 9% 16%| -7%
3 29.46 8.27| 21.19| 66% 18%)| 47%| 18.83 2.97(15.86| 50% 8%| 42%| 21.12 3.64| 17.48| 51% 9%| 42%
4 63.37 2.36| 61.01| 176% 7%(169%| 10.00 9.26| 0.74| 13% 12%| 1%| 4.57 549 -0.92 8% 10%| -2%
5 13.45] 31.06(-17.61| 13%| 30%|-17%| 41.39| 21.48|19.91| 43%| 22%| 21%| 46.98| 26.12| 20.86| 55%| 30%| 24%
6 46.96| 11.87| 35.10| 71% 18%| 53%| 35.70| 11.99(23.71| 39% 13%| 26%| 20.61 8.59] 12.03| 29% 12%| 17%
7 14.71 0.01| 14.71| 47% 0%| 47%)| 10.77 9.80| 0.97| 13% 12%| 1%| 3.35 5.6l -2.26 6% 10%| -4%
8 2.20| 12.80{-10.61 4%  25%]|-21%| 23.65| 13.39|10.25| 23% 13%| 10%| 111.14 4.96(106.18| 124% 6%|119%
9 33.31 3.94| 29.36| 105% 12%| 93%| 49.19| 29.98(19.21| 52%| 32%| 20%| 18.21| 18.59| -0.38| 25%| 26%| -1%
10 8.76] 29.08[-20.32| 20%| 65%]|-46%| 10.79 3.05| 7.73| 21% 6%| 15%| 8.84 1.93] 6.92| 35% 8%| 27%
11 11.24| 17.74| -6.50| 59%| 93%|-34%| 0.86 3.67|-2.80 3% 14%]|-11%| 12.00 3.30] 8711 61% 17%| 45%
12 10.34| 19.42| -9.08| 53%]| 100%|-47%| 28.82| 20.49| 8.33| 51%| 36%| 15%| 4.55| 10.82| -6.27| 14%| 34%]|-20%
S| 20.74| 14.96 —| 54%| 39%| —| 19.93| 11.50] —| 28% 16%| —| 21.76 8.64 — 36% 17%| —

f AR (AE) ~ fHERRE (RE)



GMM %% 4 fEjERE A2

AWFZ2i#E A HDBSCAN ~ OPTICS -~ K-means
B EETERESN - 1

ZEIF T EERAERS B CRHELAREREN

T2 A EHAE G SUKES

SN E

R14 EEKEGERBRENN
THHES 1 A) THHES 2 ) THHES 3 A1)

H7| AE- | AE- RE- | RE- AE- | AE- RE- | RE- AE- | AE- RE- | RE-
pv | T | 6| pn | ter |EE| e | rr | EE | pm | er |EE| pm | ter | B pm | rer |EE
1| 3.52| 18.84[-1532| 9% 51%|[-41%]| 12.95| 2.59| 10.36] 57%| 11%| 46%| 19.90| 0.29| 19.61| 94%| 1%| 93%
2 | 555 7.50| -1.96] 17%| 23%| -6%| 5.06| 25.52(-2045| 7%| 34%|-27%| 55.84| 4.71| 51.13| 191%| 16%]|175%
3| 5.17] 10.92| -5.74| 10%| 22%|-11%| 57.23| 7.24| 49.99| 196%| 25%|171%| 73.06| 1.27| 71.79| 249%|  4%|244%
4 | 9.60| 0.17| 943| 19%| 0% 19%| 49.38| 11.48| 37.91| 88%| 20%| 67%| 40.95| 25.96| 14.98| 53%| 33%| 19%
5 | 1430 3.84| 1047| 22%|  6%| 16%| 13.56| 39.20[-25.64| 11%| 32%|-21%| 8.68| 18.34| -9.66| 9%| 20%|-10%
6 | 49.56| 22.52| 27.03| 43%| 20%| 24%| 19.07| 2.80| 16.28| 45%| 7%| 38%| 27.32| 8.42| 18.91| 150%| 46%]|104%
7 | 1430 1101 329| 23%| 18%| 5%| 8.72| 11.49] -2.77| 15%| 20%| -5%| 41.54| 4026| 128| 47%| 46%| 1%
8 | 491 686 -1.94] 6%| 8%| -2%| 8.59| 14.84] -6.25| 20%| 35%|-15%| 34.48| 127]33.21| 137%|  5%|132%
9 | 78.73| 27.26| 51.47| 113%| 39%| 74%| 30.67| 11.78| 18.89| 80%| 31%]| 50%| 2.48| 12.56]-10.08| 5%| 24%]-19%
10 | 20.94| 24.14| -3.19| 25%| 29%| -4%| 1026] 6.15| 4.11| 41%| 25%| 17%]| 16.87| 8.00| 8.87| 116%| 55%| 61%
11| 1.69| 1457(-12.88| 6% 50%|-45%| 14.14] 13.90| 025| 76%| 75%| 1%]| 28.63| 9.52| 19.11]225%| 75%150%
12 | 939 726| 2.13| 62%| 48%| 14%| 28.28| 29.82| -1.54| 47%| 50%| -3%| 23.63| 30.35| -6.72| 39%| 51%|-11%
thLj 18.14| 12.91 30%| 26%| —| 2149 1473]  —| 57%| 30%| —|31.11| 1341 —|110%| 31%| —

it EHEUE (AE) ~ MHERRE (RE)
FR15 BIKEGERRENN
THHEE 1 A THHEE 2 ) THHEE 3 A

A3 AE- | AE- RE- | RE- AE- | AE- RE- | RE- AE- | AE- RE- | RE-
pv | 1T | EE | v | ter | B e | e | B pm | ter || e | e | BE| pm | mer | B
1| 339 133] 206 20%| 8%| 12%| 526| 3.08] 2.19| 47%| 28%| 20%| 4.65| 3.52| 1.13| 48%| 36%| 12%
2| 451 442 0.0 35%| 34%| 1%| 6.14] 092 522 25%|  4%| 22%| 5.51|  3.18| 234 29%| 17%| 12%
3| 162 056 1.05] 5% 2%| 3%| 3.44| 6.78| -3.33| 17%| 34%|-17%| 4.13| 627 2.14| 18%| 27%| -9%
4 | 1681 297| 13.84] 40%| 7%| 33%| 8.62| 055 8.08| 16%| 1%| 15%| 13.17| 27.60|-14.43| 12%| 24%]| -13%
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9 |121.06] 38.27| 82.79] 432%| 136%| 295%|102.80| 1.41|101.39| 378%|  5%|373%| 1.37| 151 -0.14| 4%| 4%| 0%
10| 867 120 748 32%| 4%| 28%| 3.64| 425 -0.61| 109%| 128%|-18%| 2.79| 8.32| -5.53| 139%| 415%|-276%
11| 240 692 -452| 91%| 263%|-172%| 4.91| 134 357| 59%| 16%| 43%| 229 1.65| 0.64| 30%| 22%| 8%
12| 379 2.79] 1.00| 40%| 29%| 10%| 27.37| 10.40| 16.98| 87%| 33%| 54%| 17.73| 6.26| 11.47| 82%| 29%| 53%
| 4061 1634  —| 73%| 46%| —| 64.95| 2140 —| 90%| 29%| —| 7020| 17.52] —| 90%| 54%| «—
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