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Abstract

Predicting rainfall rates takes high importance in moving the production wheel in countries.
The study aims to build an aggregate model of five more accurate and stable algorithms and
train them sufficiently using large data volumes to solve the problem of instability and
insufficient training. A model for the solution consisting of several steps has been proposed,;
Goals setting, data collection, data processing, feature selection, evaluation of the ten unary
algorithms through training and testing, selection of the best five algorithms (Decision Tree,
Random Forest, K-Nearest Neighbor, XGB, and Bagging) based on accuracy, build an
aggregate model with the best prediction algorithms in terms of accuracy, train it and test it
for the purpose of evaluation after prediction. The study reached the most important results
which includes the design of a model to predict rainfall rates using the aggregation model,
the model achieved an accuracy rate of Accuracy of 77.6%, Precision of 75.6%, Recall of
77.6%, and F1-score of 76.5%, and prediction of rainfall rates using specific millimeter

categories, which It achieves accuracy and stability in forecasting the rate of precipitation.

Key Words: Data mining, Rainfall, Ensemble Models, Accuracy, Hard voting.
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station YEAR MO DY ALLSKY_SFC_SW_DWN CLRSKY_SFC_SW_DWN ALLSKY_KT ALLSKY_SFC_LW_DWN ALLSKY_SFC_PAR_TOT CLRSKY_SFC
o MY 00 4 g 474 474 0.66 343.80 92.40
Hamad - . .
1 A0 a1 2 476 475 0.66 34210 93.40
Hamad
2 A a0 1 a3 474 474 0.66 34460 93.10
Hamad : : :
30 M 000 1 4 441 439 0.61 35370 28.00
Hamad . . .
4 M o 1 s 462 511 0.63 37320 92.30
Hamad . . .
216967 Zalengei 2021 12 37 463 575 0.56 356.91 3465
216968 Zalengei 2021 12 28 5.70 579 0.69 353.03 106.71
216960 Zalengel 2021 12 39 408 550 0.60 35778 91.04
216970 Zalengei 2021 12 30 6.15 5.13 0.74 33133 113.66
216071 Zalengei 2021 12 31 6.15 6.15 0.74 33270 113.35
216972 rows x 35 columns
5

A1 i) s (e il (3) IS

Cliaall Lialy bl jugat A3 sehdl

o Aalln L) ot Guns V) el e lsd Aalys Jlatll lgaas 3 1 il slas] s
(3) B JSHI 8 dusad) A U8 lbbad) (3au8 1 b S0 (53 - mamall Glacdly JS21
& gase WS (VI alanll e lsa daalsy lgae Jalaall Sl edy Ggaeeti () clibad) Jigad o Eus
Lgall llall gy o5) o) JSAN 8 LS 5y e i 2o Y 5 Sl adll Cada g o(4) B8, IS
Aykial) il sy o7) o) JSA (B meiage LS Aplial) lipall a1 5 ¢(6) o) JSAN (A s
(9) 4y IS b ) e o(8) oy IS 3

station YEAR MO DY ALLSKY_SFC_SW_DWN CLRSKY_SFC_SW_DWN ALLSKY_KT ALLSKY_SFC_LW_DWN ALLSKY_SFC_PAR_TOT CLRSKY_SFC_
0 1 2000 1 1 474 474 0.66 343.80 92.40
1 12000 1 2 476 476 0.66 34210 93.40
2 1 2000 1 3 474 474 0.66 344,60 93.10
3 12000 1 4 441 438 0.61 35370 28.00
4 1 2000 1 5 462 511 0.63 373.20 93.30
216967 27 221 12 7 463 575 0.56 356.91 84.66
216968 27 2021 12 28 570 579 0.69 353.03 106.71
216969 27 2021 12 29 493 569 0.60 357.78 91.94
216970 272021 12 30 6.15 6.13 074 33133 113.66
216971 27 2021 12 A 6.15 6.15 074 33270 113.35
216972 rows x 35 columns
]

Josatl) Lulae 2ay Ll (4) IS

alal) ey lod ddadsy didasl Bals (oSl Jagail) Ailae day bl Gauss Sl (4) o) <A rass
- RO U N gL VS SIPEN R o UGN

«(Data Frame) clibul) Ul eclilull 4y go3 ) 8 Loy ecbilull Jga cilaglas (5) oy JSEN maag
@l 1Y) Loy el sae ) AELEYL Bae IS 5 Ul ggis ase s Lellshaly cbaal Laal (iaye LS

sl saghie a8 llia
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<class 'pandas.core.frame.DataFrame” >
RangeIndex: 216%72 entries, @ to 216971
Data columns (total 35 columns):

# Column Mon-Null Count  Dtype

@ station 216972 non-null object
1  YEAR 216972 non-null inte4

2 MO 216972 non-null inte4

3 DY 216972 non-null inte4

- ALLSKY _SFC_SkW_DWWN 216972 non-null floats4
5 CLRSKY _SFC_Sk_DWWN 216972 non-null floats4
& ALLSEY KT 216972 non-null floats4
7 ALLSKY SFC_LW_DWN 218572 non-null floated
& ALLSEY _SFC_PAR_TOT 216972 non-null floats4
9 CLRSKY _SFC_PAR_TOT 216972 non-null floats4
18  ALLSKY _SFC_UWA 216972 non-null floats4
11 ALLSEY_SFC_UWE 218972 non-null Ffloated
12  ALLSKY _SFC_UW_INDEX 218%72 non-null floate4d
13 Ws2M 216972 non-null floated
14 T2M 216972 non-null floated
15 T2MDEW 216972 non-null floatsd
1 T2MEET 216972 non-null floats4
17 TS 216972 non-null floated
18 T2M_RANGE 216972 non-null floats4
19 T2M_MAX 216972 non-null floats4
28 T2M_MIN 216972 non-null floats4
21 QWz2M 218972 non-null floatsd
22 RH2M 216972 non-null floated
23 Ps 216972 non-null floated
24 W51aM 216972 non-null floats4
25 W5laM_MaX 216972 non-null floats4
26 W51eM_MIN 216972 non-null floats4
27 W51eM_RANGE 216972 non-null floats4
28  WD1eM 216972 non-null floats4
25 W558M 216972 non-null floats4
3@ WS5EM_MAX 216972 non-null floats4
31 W558M_MIN 216972 non-null floats4
32 W558M_RANGE 216972 non-null floats4
33 WD5eM 216972 non-null floats4
34 PRECTOTCORR 216972 non-null floats4

Gl S e abilball Gasle (5) J<al)

..
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#lonvert Continous to Category targel vorioble

category = pd.cut({df.PRECTOTCORR ,blns=[-1,8.1,8.2, ©.4,08.8,1.6,3.2,6.4,12.8,25.6,51.2
labels=[1,2,3%,4,5,6,7,8,9,18,11,12])

df.insert{l12, 'rain_group’ ,category)

of . head [ 18]

station YEAR MO DY ALLSKY SFC_SW_DWN CLRSKY_SFC_SW_DWMN ALLSKY_KT ALLSKY_SFC_LW_

1] 1T X 11 474 474 086
1 1 X 1 2 476 478 086
2 1 X 1 3 474 474 066
3 1 20m 1 4 441 439 0.&1
4 1 XM 1 s 462 511 0&3
5 1 X 1 6 508 508 oo
6 1 m 1 7 4.34 4.60 0.59
T 1 X 1 8 4.95 500 &7
] 1 X 1 9 4.81 4.88 056
9 1 200 1 10 4.38 438 0.59

df.rain_group.value_counts()

1 158887
G SaE2
5 B4za
7 Taa7
4 E943
9 6748
3 221
I 5168
4889
18 1723
11 186
12 16
Name: rain_group, dtype: intod

[}

2 12 N bl Jagas (6) J<al)

X_train, X_test, y_train, y test = train_test_split(
df[['station’,'VEAR', 'MO',"DV", 'ALLSKY SFC_LW DWN','ALLSKY_SFC_PAR TOT',
'CLRSKY_SFC_PAR TOT','T2MDEW', 'RH2M','PS", "W518M MAX', 'WDS@M']],
df.rain group, test size=8.30, random state=1)

Bl G p5 A cldl las) (7) Jsa

# Handling Outliers

IQR=df.ALLSKY SFC_SW_DWN.quantile(®.75)-df.ALLSKY SFC_SW _DWN.quantile(®.25)
lower_bridge=df.ALLSKY_SFC_SW_DWN.quantile(®.25)- (IQR*1.5)
upper_bridge=df.ALLSKY_SFC_SW_DuN.quantile(8.75)+(IQR*1.5)

print(lower bridge, upper bridge)

3.9 13 8.8

df . loc[dFf[ "ALLSKY SFC_SW_DWN']»>=8.879999959999999, "ALLSKY_SFC_SW DN’ ]=8.879999299959999
df . loc[df[ 'ALLSKY_SFC_SW_DWN' ]<=3.9206600000880013, " ALLSKY_SFC_SW_DWN' ]=3.9206600008000013

TQR=df.CLRSKY_SFC_SW_DHN.quantile(@.75)-df . CLRSKY_SFC_SW_DkN.quantile(8.25)
lower_bridge=df.CLRSKY_SFC_SW_DWN.quantile(@.25)-(IQR*1.5)
upper_bridge=df.CLRSKY_SFC_S_DWN.quantile(.75)+(IQR*1.5)
print(lower_bridge, upper_bridge)

4.5699999999999985 8.97

df . loc[df[ 'CLRSKY_SFC_SW_DWN']>=8.97, 'CLRSKY SFC_SH_DWN']=8.97
df . loc[df[ 'CLRSKY_SFC_SW_DWN’ ]<=4.5699995599999985, 'CLRSKY SFC_Ski_DWN' ]=4.5699999999999985

TQR=df.ALLSKY_KT.quantile(@.75)-df.ALLSKY_KT.quantile(@.25)
lower_bridge=df.ALLSKY_KT.quantile(®.25)-(IQR*1.5)
upper_bridge=df.ALLSKY KT.quantile(@.75)+(IQR*1.5)
print(lower_bridge, upper_bridge)

2.4 3 .86
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#imbalanced

smote = SMOTENC(random_state=42, categorical features=[e,])
X_train_smote, y train_smote = smote.fit resample(X_train, y train)
from collections import Counter

print("before”, Counter(y_train))

print("after”, Counter(y train_smote))

before Counter({1: 118713, 6: 6231, 5: 5871, 7: 5526, 4: 4886, 9: 4736, 3: 4221, 2: 3637, 8: 3334, 18: 2836, 11: 79, 12: 18})
after Counter({2: 110713, 1: 110713, 8: 110713, 3: 110713, 6: 116713, 5: 110713, 4: 110713, 7: 118713, 9: 110713, 1@: 110713, 1l1: 110713, 12: 116713})

Ajlgall 2ang JiB 28 JS jualic e mag (9) J<A
shdia e s Abagiaal) Ll 05 s bl Glesane oo gl @l ) Algall e bl i

s Qi aae e gginy AVl jualiall e l3s € ne e gy clidl) aaf Caviad o (6 ¢ jualiall
L) Ajlga pilig el miag (105 7) o8y ISl [23] .« paliall (4
Lala¥) daajlsdd) cld ziladll Ao andlll sl day))l) Bgladl

4 s g 2 o HUasy) Jsba e sl aadid Lolal Gyl Sl 23l SHde dag
JSAll (8 mase WS (F1- Score 5 Recall «Precision duuleall (Accuracy &8al ag ani julee
Gas W et Slues sl A0 Wil i ehal) Geis Adlsdall B L lsal oy (10) &)
cpgin A gy dus (2) o) Jsall B maage Slaailead) JST )

XXtime

DecisionTree(¥_train_smote, X_test, y_train_smote, y_test)

Accuracy of DecisionTres classifier on test set: 8.726
precision of DecisionTree classifier on test set: @.785
Recall of DecisionTree classifier on test =et: @.726
Fl-z=core of DecizionTree classifier on test =zet: @.752
Wall time: 1min 21s

HXtime

KMN(X_train_smote, X_test, y_train_smote, y_test)

uracy of KNM classifier on test set: @.73
cision of KMMN classifier on te = 7
all of KMN classifier on test

score of KNM classifier on test
1 time: 21.6 =

RandomForest (¥_train_smote, X_test, y_train_smote, y_test)

uracy of RandomForest classifier on test set: 8.777
cizion of RandomForest classifier on test set: 0.386
all of RandomForest classifier on test =set: ©.777
=
1

e

1-zcore of RandomForest classifier on test set: ©8.791
Wall time: 4min 13s

HXtime

Bagging(X_train_smote, X _test, y train_smote, y_test)

racy of Bagging classifier on test set: @.757
ision of Bagging classifier on test set: @.736
11 of Bagging classifier on test set: B8.757
core of Bagging classifier on test set: @.775
time: 4min 37s

[ET T TR T

Dulaally (Lapilly (Aglsdiall LY cohuadl dl ¢ LAl Hladl) LalaV) ey lsall anaill dam (10) J<al
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anill plee on Zopadll shal d derdiced) Slaahsleall Gu Alae (2) Jsaall
Algorithm Wall time Accuracy | Precision | Recall | F1-
score
Random Forest | 4min 13s 71.7 80.6 777 [79.1
Bagging 4min 37s 75.7 79.6 75.7 | 775
KNN 21.6s 73.3 77.9 746 |754
Decision Tree | 1min 21s 72.6 78.5 726 |75.2
XGB 35min 5s 72.4 79.6 724 | 755
Gradient 1h 59min 43s | 69.2 80.2 69.2 |73.8
Boosting
naive bayes 779 ms 61.8 76.7 61.8 |67.8
Logistic 1min 5s 59.8 76.1 59.8 |66.1
Regression
SGD 34min 57s 55.1 78.4 55.1 |63.2
AdaBoost 3min 12s 55.1 76.4 55.1 |59.1

Al il (e zilai § Juadl HLas) desaldd) Bgladl)

LS ) e dus e Glbia)lsd 5 Jeadl lod) b il e o 5SHL & LasY)
(2) @ sl g omse
Laxpaail) claa lsad) ) zigail) ol 385 rdusliad) Ggladl)

EERFUNERICH IV ST PENRSTVENE I JUPRCHIVS PPN e SPEVES [RERIVS 1R [RERRPCR POV JPVOVDR.
(11) &8y I8N b mase (Hard Voting cleall cugaaill Guglals 2 415 (2) Jsand) 8 dacasal

rf_clf = RandomForestClassifier(n_estimators=10@, random_state=@, n_jobs=-1)
rf_clf.fit(X_train_smote,y_train_smote)

+ RandomForestClassifier

dt_clf = tree.DecisionTreeClassifier(random_state=42)

dt_clf.fit(X_train_smote,y_train_smote)

+DecisionTreeClassifier

knn_clf = KNeighborsClassifier(n_neighbors=2)
/_train_smote)

» KNeighborsClassifier

b_clf = BaggingClassifier()

b_clf.fit(X_train_smote,y train_smote)

» BaggingClassifier

xgh_clf = XGBClassifier()
xgh_clf.fit(X_train_smote,y_train_smote)

oyl syl dgaill il ylead) slae) (e Akl (11) JSal)
Zasalll )t sdalad) ghadl)

13 A= d;.u.x 151880 Légb.ﬁ c;'“ﬁ %70 Ay &L\‘)\A.uu CJ}A.J\ e..'\_..\faﬂ CJ}A.J\ &._13‘)5.'1 B Y
(12) ("EJ JS..:J\ ‘f C.AA}A [IXS cé}:m

«Ensemble Model awaill zigaill Jial Zadiae cilu)led 5 ahadial & cwpull Eus
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(13) b JSI 8 mases

X_train
station YEAR MO DY ALLSKY_SFC_LW_DWN ALLSKY_SFC_PAR_TOT CLRSKY_SFC_PAR_TOT T2MDEW RH2M PS WS10M_MAX WD50M
102690 1 2017 2 18 92.02 113.690 1161  ©0.50 10018 5.94 33062
67940 1 2008 12 31 1131 95.65 938 21.36
104638 1 2000 6 19 428.80 12170 94.85 5.38 187.30
150333 1 2015 7 26 17.25 95.75 7.90 21831
127649 1 2019 6 19 13873 96.09 8.28 194,04
109259 1 2013 2 12 24,270 208 1260 9435 0.52 22.06
50057 1 2005 1 15 o482 7.0 17044
5192 3 20 13442 1.07 2100 97.29 844
208780 7 29 13065 642 1912 9772
128037 7N 139.52 16.51 95.91 725
151880 rows = 12 columns

CJ}uﬂ (0/070) t_\:vi\j\ Q\)a.mj Q\):\M e QLAJL.A (12) J<a)

In [42]: voting_clf = VotingClassifier(estimators=[('RFc”, rf_clf),
('DTree’, dt_clf),
("KNnc®, knn_clf),
('BC', b clf),
('XGBc", xgb_clf)],
voting="hard")
voting_clf.fit(X_train_smote,y_train_smote)

C:\Users\ameen\anaconda3\1lib\site-packages‘\xgboost\sklearn.py:1224: UserWarning: The use of label encoder in XGBClassifier is d
eprecated and will be removed in a future release. To remove this warning, do the following: 1) Pass option use label encoder=F
alse when constructing XGBClassifier object; and 2) Encode your labels (y) as integers starting with @, i.e. 8, 1, 2, ..., [num
_class - 1].

warnings.warn{label_encoder_deprecation_msg, UserWarning)

[22:12:21] WARNING: D:\bld\xghoost-split_i1645118@154@4\worki\srcilearner.cc:1115: Starting in XGBoost 1.3.8, the default evaluat
ion metric used with the objective 'multi:softprob’ was changsd from 'merror’ to 'mlogloss’. Explicitly set eval metric if yo
u'd like to restore the old behavior.

L5e] i otingClassifier

RFc DTree KNNC Bc XGBC

» RandomForestClassifier | |» DecisionTreeClassifier || » KNeighbor‘sClassifierE » BaggingClassifier -XGBClassiFier‘f%
H T . T . 1 1 T :

Hard Voting caluall cu gl (ashasl aany Lampeall cilia)yleadl <l o 3gaill Canyan (13) ISl
Zagail) HLas) ALal) sghdl)

LS ¢8ae 13 230 Jaw 65092 (g5locs a5 %30 Loty o z3sail) aniil agaill JLad) o Y
(14) & IS4 & ase

X_test.shape, y_test.shape,

((65@92, 12), (650892,))

z3saill (%30) JLEaY) EMang Clinas oo Slashea (14) IS

JaeY) Jsha e ares 3aill g dgaill Gl :daclil) 5okl

Ao 0585 o adgis el Ja HUaeY) ol Jaes sl ady gl die ma0 2 3gal) ok
P SV A jie ) e AsSal) Al 5dY) i/l aal e lae 7 3gal

e 1y =1 o yseane SUaa¥) Jsha Jana of im 1 il .1

e 2501 C pseana jUae¥) Jshaa Jarae o) i 2 Ciiatl) 2

e 4.2 yseana jlhe¥) Jsha Jaee o i 3 il .3
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Gikial Aldutia Ly la 10 e Al (P.C) JlaeY) Jslaa Jone il el ks

e 854 yseana jhe¥) Jola Jaea o i 4 Caial)
e 1,658 Cr yseane JUadYl Johaa Jana of i 5 ieatl
ke 3.25 1.6 0 Hgeana Jae¥) Jsha Jane of iy 6 Caial
ke 6.453.2 0 Hgeana Jad¥) Jsha Jane of iy 7 Caial

e 12.856.4 ¢ spana SaeY) Jolaa Jaea ) ian 8 il

©® 9 U

e 25.6512.8 G yseane sUaaY] Jsha Jaes of iy 9 Gl .9

e 51.2525.6 Cp ysane JUadYl Jolaa Jara of i 10 caiaill 10
ke 102,45 51.2 o Hgeana JdadY) Jsha dane of ing 11 Caieaill 11
e 204.8 5102.4 ¢ Hsane JUasY) Jolaa Jaee o) inn 12 Canal) .12

(3) Jsal

]

-

station|YEAR|MO|DY| ALLSKY_SFC_SW_DWN | ALLSKY_SFC_PAR TOT| CLRSKY SFC_PAR_TOT|TIMDEW|RHZM| PS5 |WS10M_MAX|WDS0M| PRECTOTCORR|R.C| P.C
10191 b.6 1268 13236 1799 617518933 437 | 1053 84 § 18]
|20 9|2 41 78.39 126.3 1833 |7188) 894 | 291 | 189.25 355 7|16]
710193 5.8 147 136.87 01 |86.06(83.39) 406 | 16L81 5.3 § 18]
12094 343 68.23 133,32 1908 |78.00)8942| 323 | 10388 il 81171
10193 43 .29 13414 1979 |8431)8952) 400 | M875) 4517 | 10([10]
7120196 54 103.88 1353 1994 | 86 |8962| 476 | 1614 1348 | 9 |[9]
a|1201)9|7 41 5148 134 1871 |8.75|8064| 37 26,62 6.48 71110]
10198 6.3 123.66 14332 1529 818118357 348 | 1588 6.33 7118]
120199 4.9 %.3 12391 1953 |B75)8954 482 | W0L75) 1026 | 8 |[6]
|01 9110 6.33 12291 130.6 1937 | 79 |8962) 543 | U612] 53 7117

& bl dus (g

Adleall Ukl Elaw (o el jlaeY) Jolha Ve cliy gl 5

alli 8 Lagall jae¥) Joha cVaed @l oy (R.C) 268 @iy Ligall Gl ¢ ailly dadaia

y_pred = modle.predict([[27,2021,9,1,6.6,126.8,132.36,17.99,67.75,89.33,4.37,105.5] ]
print(y_pred)

y_pred = modle.predict([[27,2021,9,2,4.1,78.59,126.3,18.33,71.88,89.4,2.91,189.25]])
print(y_pred)

y_pred = modle.predict([[27,2021,9,3,5.38,184.7,136.57,20.1,86.86,89.39,4.06,161.81]])
print(y_pred)

y_pred = modle.predict([[27,2021,9,4,3.45,68.25,133.52,19.68,78.06,89.42,3.23,103.88]])

print(y_pred)

print(y_pred)

y_pred = modle.predict([[27,2021,9,6,5.44,165.88,135.34,19.94,86,89.62,4.76,161.44] ] )
print(y_pred)

y_pred = modle.predict([[27,2021,9,7,4.71,91.45,134,19.71,88.75,89.64,3.7,246.62]])
print(y_pred)

y_pred = modle.predict([[27,2021,9,8,6.3,123.66,143.32,19.29,81.81,89.57,3.48,175.88] ])

print(y_pred)
y_pred = modle.predict([[27,2821,9,9,4.95,96.3,129.91,19.53,78.75,89.54,4.82,101.75]])
print(y_pred)
y_pred = modle.predict([[27,2021,9,18,6.35,122.91,130.6,19.37,79,89.62,5.43,116.12] ])
print(y_pred)

P

[
[
[
[7]
[1e]
[9]
[12]
(2]
[8]
[7]

[
[
[
[
y_pred = modle.predict([[27,2021,9,5,4.32,84.26,134.14,19.79,84.31,89.52,4.01,148.75]])
[
[
[
[
[
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Ayl il L) 13y %70 & e sl & ) bl Daaal) Sl Gl L @il G
Ve il @3 135 %90 s il daws ot SLae¥l Cpe el Jaadly gl Jad) b
5l cllla ol aas 48l

# General accuracy score

print (metrics.accuracy_score(y_pred,y test))
B.7763780495298%62

7 el el P
# GeneraL precision score

print (metrics.precision_score(y pred,y test, average='weighted'))
B.7557720520637243

# General Recall score

print (metrics.recall score(y_pred,y_test, average='weighted'))
2.7763788495298%62

# General f-score score

print (metrics.fl_score(y pred,y test, average='weighted’))

pnseatl duay all il ulee ¥ aee (16) IS
T gl andl :5pdilal) Bohadl)

G pisall 3By Jaeer B lae e 3SEL Basadl GlaY) ae Al sl Ly
& (4) 6B Joaalls (16) o8y JSE (b mamgay Ldla) duaplsd Jead) duliie dumsenall ibia) lsal
Lol reasag Gaahjlsa Jundl sa9 (10) ) JSAU 3 LS Doala) daa) lsd @l zisas Jedadl aa 43l
(2) 8 Jsaal b
Ll Slaa)lgdl)l Gl 3saill 8 auiill anlia (4) Jsaal
Algorithm Wall time |Accuracy Precision | Recall f1-score
Ensemble Model 43min 48s 77.6 75.6 | 77.6 76.5
i .4
shaislensemble model  aseaill =igaill aladial jUac) Jolas ci¥aras 5l #3gai arenal 5.1

-

XGB Classifier, Bagging Classifier, KNN, Decision (Random Forest) <l lsa (aed
.Tree)

%77.6 & Recall (%75.6 & Precision %77.6 il Accuracy iy Jaa zisadll 3as .2
%76.5 & F1-score

cialy sl Jaedll ae ddlie HU 10 3 gl gUal) des Ol e Al Gakill PA e .3
%90 il ey & jlaall il 3L %70

Juee 3l 3 480 oay lee jabll same il alaial HUaeVl Jola e gl & .4
Jshagll
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gl dddlia .5
ST7.6 & Accuracy iy Jaa zisaill hag «jUad¥) Jglaa cVarar gomll 3o zigad ely a3
oanlaal) il o)) Jaadly «%76.5 &l Fl-scorey (%77.6 &L Recall (%75.6 &L Precision
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