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# What is the name of the Series?
print ("The name of the series is:", s.name)
The name of the series is: Numbers
# Print Series size
print ("Size of the series is:", s.size)

Size of the series is: 14

print ("Are the elements of this series unigque?", s.is unique)

Are the elements of this series unique? False

# Check if there are empty rows in the Series (nan = Not A Number)
print ("Are there empty values in the series?", s.hasnans)

[ (X ] & .
ﬁ:‘%s:theﬁémpty values in the series? False
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data = pd.read excel ('saudischools.xlsx')
data

ORAN B Opalrall ppana Adhpaaas Al gy s jall &y payt A3l

0 0 826 _Shads el ol Ll 0

41 72 1040 Ldas  Aglayidla gl Sl 1
10 123 190 idadns  Asayidda,d st 2
1152 1843 34668 g Adayiila ol A 3
0 41 285 Lgas A0l oyl 4

(0) 18 215 5 LR R (LGS goa: 5592

0 40 154 ghe Jul¥ el g 5593

(o 12 86 g Ay dlad oo 5594

0 ] 15 s el dla ol Joai 5595

0 2 19 TP R S Y o=t 5596

5597 rows x 6 columns

@bl sl elas) 13,16 Jsadl

OuIily Adh g AT B3dome Jas Adyg el pB ELiSas (Bakate Jas B39l e (Gocions JuSY I cale 3IS 13f

2 A L DL (o Lgis | 38 Cimms () (Joaal| Ady93 (st il 535 (Sheet_name) ewa »cilie (read_excel)
< 9N Jaal) AB g iy Lgh|® (A )yed) aton @f 13 LSS N | ala

Attributes of a DataFrame Object SLLd o (AIS Olew

UL ] Joo laslen le Jgemad 2 Lgaidsgs oliSey Gl cLeguss ,8Y ol Goany @ @ ¢l Jgandl 2

S ot G318 Srlew :3.6 J g

OBl s slayl B.JS shape
(nxm) obily Hisf2 ,wlialt ‘:,:L‘:..;rta_‘uta_?)ﬁ size
3gac ST Aaidllpgh aom 53 dtypes
(e o [ “ Z
oedl, L) GlLed ) Hls | suea slow! o )5 columns
00 ,%. .° o000
.o._‘.‘,°..oo . . .
° Buee¥lslowlyg Bgamalisue a3 axes
il eylg
Ministry of Education
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# Printing the table dimensions

data.shape

{2587; B)

# Return the total number of elements in the array (n x m)

data.size

33582

P

o Ciladad 2b L] liSay

# Return the type of the value of each column Alasily poms | Slaladia
data.dtypes y

object
object
object
inté4
inté4
inté4

Bkttt o (#)

Lyt 3y Likialdl
al>yall

Ay aadl

£

Llhbll goama
Oaadrodl g oo
O Y gaena
dtype: object

# Return the number of rows and the name of the ceclumn

data.axes

[RangeIndex (start=0,

Index(['aladl gaaxa’

'oay! Y

stop=55987, step=l),

"E_MJJ-._E_!I E.J_.’I "-I_-')-A—]l' !'i_—,_)l‘}.’1 ?I_r'k'-'_l—!l'l

goaxs' ,'oaadrall gaaxa'],

dtype='object't}/

=il ajljg
inistry of Education
1132022-—1444

bl sl 518 Gle palilasl alusil :3.17 gl

ol 0b Sk 130 :3.7 J gt

ulob aise 2
£90 09 Ledale
Ao (IS Ol
.string.data awas

Qgaldt Obku g3 oty OliLa g
str or mixed object

int int64

float float64
bool bool
NA datetime64
NA timedelta[ns]
NA category




Indexing 4w sgal!

A 5l (o ¢l 5l 20y 3 ISy Baae ¥ ol Cagdnll dyamit Lgaaimind il cluanil! o) dgominll 3lae Yl 4515 ga (IndeX) o 5gdl!
ua.u)\_:]a‘ﬁi ‘8_\.@3!\ oAy B9l @A})Lﬁ}‘ OSan G ¢QL'LH.” )Ua“‘_).aal.v\_y.n (e B0=a 3..\.6&;‘5 d}ma)\__&:J g.u.,L.j S
Lu).@aﬂ)_'aj GUQ-AAA}A (Subset Selection) 4 yall 3.:}4?.1‘)\155-‘ Sdgecgcaw S e ua_uj;l AB.J.AL:E‘ ) u_“.}a.aaj‘

A pgall Lgal aimianl Sy Sl 5L o1 e A (any aalas

Ayl it g :3.8 J 9ok

SIS e u:,¥|,uLMt8,§ head()
SIS (e 8 un W1 puobialt a3 tail()
LOISUY By AT @dt) g 3 value_counts()
BN pniall g8 Aaid E.,.' idxmax()
."SA"‘).‘M|UH).G‘5M&)3 idxmin()

Using Indexing in a Series Object Aluducd! (alS 2 A ygal ) Al i)
.ﬁg¢Zﬁ;xL§Jauuuu;stgtﬁumgaéé;nuduuugsuhnmlﬁﬂmuzuggﬁ

print (s)

H RO -Jdo e WwNhE O
= O
o nn e WM O

Alaluliad | SIS
12 7
eodld, .e900

o Name:. Ntftbers, dtype: inté4
pul il a)lg

Ministry of Education
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x=4
print("the value of the index",x, "is",s[x])

the value of the index 4 is 1

# Return the first 2 rows of the series

s.head(2)
0 =3
1 =2

stal sl yTa Y deal
head() ¢psiats s sacall
Aluluiall e U35 o tail()

Name: Numbers, dtype: intéd

# Return the last rows of the series

s.tail() bl ollls
9 5
10 5
1 6
12 7
13 8

Name: Numbers, dtype: intéd

# Return a count of the unigue values of the series
s.value counts()

O o 1 T Y S Wy A s e sy

=

Name: Numbers, dtype: intéd

Aol (58 2 2 pgall il 13,18 Sl

115#\Ainist(q of Education
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Using Indexing in DataFrame Object SLLdt o) (31S 2 A jgalt Al dniiu!

# Printing the first 10 rows of the table

data.head (10)
Oy Eoada  Opalrall fpaae Adhll paaas Awjall g Alagall Ayl ARkl
0 0 826  Jslals et adatll ualzd 0
M 72 1040 Bgas  Aglaidl ol 4
10 123 190 dains  Agadiild oal 2
1152 1843 34668 PR TS RG] ouls 3
0 41 285 Lgas  LalEh Ll sall 4
0 19 71 ieadus Akl S
0 0 183 Jshals Eaias a8
462 980 16018 g Ak, IR
34 42 548 Sdad Al dad sel 8
2 28 63 Aoadys dasdldls oazd 9
data.tail ()
DI fraa Ol paae Ak paane Aadips Aagall gy A
0 18 215 G RS Al sl ol 5592
0 40 154 e Ja pal Gai 5593
0 12 86 g At el s 5594
0 3 15 G U siall T pall S 5595
0 2 18 g JULY s s ol 5596

L il ayljg
Ministry of Education
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# Acessing the dataframe attribute 'columns' to print the names of

# the table's columns
for col in data.columns:
print (col)

Lyytoyr dikial
RSP

4o yuall g
asdl it £ a0
Otsdradl g pas
o= 0¥ g e

data.describe ()

Adld g putduias
o=t describe()
Juolditt ey
Acwlw¥ dlas W

]
(.aut.ﬂ.suuagzmi slow agt.ya)

ORI Eaada Ol § gada Aol g gana

5597.000000 5597.000000 5587.000000 count
19.458175 89510988  1110.124352 mean
66.800341 192.359535 2950.990275 std
0.000000 0.000000 0.000000 min
0.000000 4.000000 31.000000 28%
1.000000 17.000000 136.000000 50%
10.000000 82.000000 808.000000 75%
1152.000000 2090.000000 36416.000000 max

inistry of Education
117¢\2/1(J22 - 1444

bl 5lol (IS 2 2 ygall alaial 319 Sl




ol Adae o @bl 4aas
bl Ao gasea Cpe yiusl 550
degorll Wl alasiuly s dialsl
o) gl o yall 25 5

s 350 2 Al O)lelal! 3.9 Jadat!

Heaby

oLl Lswas

and
or
not
# Return =
sls > 0]
4 2 i
5 2
3] o
4 4
8 5
o 5
10 o
i i 8 6
12 7
13 8
Name: Numbers,
sl(s < =1)
0 =3
i & -2
12 Fi
13 8
Name: Numbers,
# Printing not (s<0) => (s>=0)
si~(s < 0}1
3 0
4 i
S 2
6 - |
7 4
8 5
=l 5
10 5
11 €
LI XY e0® 12 T
00e’" %00
...o.‘.'.-... 13 g
R Name: Numbers,

L il ayljg
Ministry of Education

2022 - 1444

A 3 Oy Ao gae HLi | i GliLed) Adual
Filtering Data or Subset Selection

Baazll @lladl o J e M plisd . LeleS T sl Ae gazms M zLimd ¥ Lo ians 2
L5 Aegama LAY Cullul (e putall (lia by ey Bolia] ] Zliond iy alial
«(Boolean Indexing) dualaill & 5gall alusinnl 58 Jgudl Ciglu¥l Ausbiite sl bl 5] cye
1 & ygall et Yol 10C 510 3 b alusials g 353 5891 il <y

.iloc g loc

Boolean Indexing d.&kait| du ygal!

Loy bl e gzl Aladll @uall @it Ul 3 50all (yo g5 o0
g,.‘:.sfj .(Boolean Operator) a.p.bma;a./»t..in plaswl u—‘l&‘—"‘f
sl (00 uga 3 ,She 2 Caliiee IS8 Aalail] s 3LeLall

ALlat] G518 Lle 38N jaey aalaa

series that satisfy the expression s>0

Al LSS 2 o bl 2aa3:3.20 Jal!

118



Indexing with Loc and lloc Methods lloc g Loc < gl 20 A pgal

ool il LS 2 gall Lo gud 38V 3 ylall (yaus loC 5 iloC iy s

(Baee¥ slenl) 33ume ciliaras po 5ase Wy Cagainll sy Hloc <

(3aee¥y cagiiall als)l) 3sumll dmpmenll slae¥l pslse 2 3uacVly Cagaall sl siloc <

10¢() islaals el 5Usl ¢3S aluisiad e ALY any olial il

# Choosing the first 5 rows of the columns 'dybMl dibiol/® and 'dl=>pal'
data.loc[:4, ["dl>ya 11", "d a1 Y1 d3hiall']]

Majall Ay sy Al

ebeadll gt sael 0
Ay Aa sl
) Aa ol 2
Attt dls sl o=l 3
Al sl wsl 4

Oedazma (ya3ga (ya A9 dueidl Cagainll dells 13.21 JSall

“Onae dgae 2 330mme Aegd Ll il DL Hlsl CBgais Aeliday aganu JULI 1aa 2

# Print the rows of the dataframe that have a specific value in a specific column
data.locldatal'dy,! sy ki ']udisin([' Gl el ']) ]

G Epaae Gaall Bpae Rl g ApidiEy Aajall gl Adasal

0 0 826 UAlads Laud bl 0

4 72 1040 et Agagiala oA 1
10 123 190 idadzgs  gayidad ol 2
1152 1843 348668 g Ayl el 3
0 41 285 Lgat Ayl gl 4

3 54 391 gt AUl w4807

0 10 17 Lias Al gl s Ll =l 4808

0 0 1 dddadyy Rsdilsd il 4809

3 62 387 gt A mlidl w4810

10 18 220 gag JALW Gty il 4811

1318 rows x 6 columns

Sdzme dgas 2 3aume Aad Lgt il @liladl bl Cagiis dalids 13,22 JSA

=il ajljg
inistry of Education
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dahidll uslggac :O_J.)j.s.cu_lc‘MQBQ{J‘)U@L&W}.StudentSRegu.n_m:";J%QBL.Q)LEL&_&IMLJ&‘ fha2
Al st yaTy

# Create a dataframe called studentsReg with two columns Region and Number of Students
studentsReg = data.loc[:, ["dulhil geane',"dyyl 2yl Lihiall"']]

studentsReg

5597 rows x 2 columns

Agliall £ pana Ayt Ak

826 etz
1040 il
180 Gl
34668 e
285 L=l
215 Gl
154 st
86 Gl

15 uad

19 ot

B W M = O

: 5594

studentsReg e s wlbily Hlb! < Lail :3.23 (<adl

# Print all the elements from the [row] of the table

data.iloc[0]
Loyl

_)_n_-a_n.LA_“ P—i—L"—-‘—“
J =S paies
826

0

0

Name: 0, dtype:

Lyt 3¥1 Lihiall

T |

dwjaaldl go3

Al gsans

Gtz a i1 £ ooz

D I
object

Pl il ajljg
Ministry of Education
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bLdl sl e Jo¥1 Cranll inlic delils :3.24 JSal|
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bl sl pe 33umme yuolie pudaie oliol ale¥l 2.

# Print the element in the [row,col] position of the table
data.iloc[0, 2]

826

# Print the elements [start:end, start:end], the end is not included
data.iloc[1:3, 0:3]

L pgs Alaall A 1Y) Adkasd)
Bgas Agaiihd ol 1
e T [ oald 2

bl Hlsl e 3ume jolic delds :3.25 JSadl

Osaal! B polialldelds
(o dadd Qs:,‘:amg‘_,smu
.23 1305-\&9?‘

.studentsReg ebily Hls! 0ye o sganll cya SIgW Breall Cagainll de Lt for azis poiad By JULl 122

for i in range (10):
print (studentsReg.iloc[i] [1])

826
1040
190
34668
285
71
183
16018
548
63

UL Y e gdall yoliall :3.26 JSal

Ministry of Education
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Grouping and Aggregating a-axl! g Ole gaxd!
. Gl plall ey e 2l cilegema 2 @bl degama yolic pingdilee o

(=2 pe Aol wbliwsmy ag a3 atls

Lo Lgasend @i Al g3ouatie By din
.5..\:-‘33}::};:\@3)3 G d =g
sum: (:,_A LZ};L.&)::SS” @3‘“?:'1‘ d‘j)

.count: max. min and mean

Al o a1 2ab @ oul il 1S 2 pamilly e el 00 e syl
.(df.groupby()) dauds

gl S22 3L 5,82 1 s s il Ao game clyd Ol i JUL S e
fes LS cnne it 0208 Ll Aegara 2 (e Ml sue 3o a2 (i TS 13
sl @bl Sle (sum() ggamtl a0l Gudaty " 30 yall" sgae s il ola

Aaeaxd! J191 :3.10 J gt

Groupby dadsg
Groupby Method

.g@j}“ Aoil8 ¢ gamme 8’3 sum

.a\éjy‘ aeilay ‘_,.‘AE‘Y‘ Auall H);

<L iSas groupby() Aidsy aluziwl

max .
IEPSTEWE PRI (PP min il IS bl et
AL8,¥1 2518 daw gie 3-,; mean

.
L il ayljg
Ministry of Education

2022 - 1444

s

Ll ) syasdl Sbld! s 2 df.groupby() Aads sl aled! as aali

Aalaie S 2 Tllall §yeme oy galail Ly Lllall ey s (JUL 11a 2

# Create a dataframe with two rows, one besing Regions and
# the other one the total number of students of each region
studentsReg.groupby (' 431 3y dikiall') . .sum()

Akl ggane
A1 Al
84464 daw
151527 dsad
88482 Afudd gl
*"isum “h 1473236 Gl
i e 909884 g
afiSa lgaous A 292996 sl
oy 443254 550 Laad
205673 dgs
354608 P
162609 S
480060 s
1421176 sdis
145397 Sl

doxly sgem Glladl )l puezt df.groupby() dis s sl :3.27 JSall

122



Aalaie 82 Alall §yame ey cpnel yl) gl pog @giibaio «Cppsloak Ui Bullall paanty msii JULl 1002

# Group by two columns, first group the table by Region and .
# then by Level and for each group calculate the total NumOfStud Sl dahill degazma
data.groupby (["Tl>yadt ', "Lyl a1 dEhian’'] ,as_index-?alse] ["adbdt gaana’].sum()

Al g s Al Al Al

553 el pl ERE )

40495 LMYl ey Wi 1

18386  dpddiila L 2

as_index=false Ldars 10158 Lot L 3

LEPWY uu,rs-ﬂ 109sd 5872  Jul el w4

slow! (yo Yol Caall .

BROVS 1941 o pbd s 60

75462 Ayl dla St 61

29097 il G 62

31688 A idl il Gl B3

7200 Juli gy, dai 84

65 rows x 3 columns
33ate 5aee] 2 bl U] ezt df. groupby() didsy ol :3.28 (<l — Mjw
3l

E9oza Cerummig aahdl u_m}taa:"qj u:\-d-t-u ddeg 21_...1.!4.1\ A..\.cjw NENEY QLoL.y )Ual ;L&JLJ ‘A}EJ_H.: ¢dl_'¢l‘ ‘.'_\_A}%}
Adlaie JS 2 cralall foazmag ddlall

# Create a table with one column for Regiens, cone column for total #Students and one for total #Teachers
studentsTeachers = data.locl:, ['gualesd) goama’,'Lilbll paane', "4yl oy Likiad ']]
studentsTeachers = studentsTeachers.groupby ('isyiey! Libhisdl "J[["gaalasdl grems’, ' Ldbll geans']].sum()
studentsTeachers
Coladl fpana A0 E paae
A Al
11092 84484 Ll
12503 151527 il
7156 88482 Aduldl gyl
114635 1473236 Sl
62082 909884 A
20971 292096 —
37617 443254  Bslad Al
16048 205673 L
26487 354608 felb ]
17289 162609 Ja
46865 480060 s
108308 1421176 fadadiisa
10039 145397 o
3anaadl wlblall ;&3S Gainll sgeall wuusis df.groupby() aads s alasial :3.29 J<a
oo, ,e000

Pl il ajljg

inistry of Education
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Data Cleaning SLLLd| adas

A1) om0l iy 1 amg cLglilonty ol Jd ¢ Ammmis Lglliien Sl bl 5583 5l 10 @t (e

LeS bl o2 i 1319 el Aunlidl ulilod! Aegamma (pe 3mBA1 , 2 gl ddgall ol 5,01 @bl
Amgmio Leldod w50 0S5 1o ¢ o

oLt | adas
e LT
Lt 2150 o 2ol
aasall gl dmumenll 5l
o yul S Lanil gl
O AL 5l 3, ,SAI 5

.s,pau@@cégbemdnwaﬁé&ﬁ duplicated()

]
1
OLLdf Ae gamo 2 5oty pall @udll ao 53 value_counts() ,
.auwtkwy&,&@&dﬁmwgﬁ isnull()
JadHlatl Cagawall Cdio dropna() bl s dalee :3.30 (€21

Duplicated Data 3,53/ SLiLcdY

Ladsgll ol laxsy df.duplicated() Lads sl anieies o cliSad 35,80 @by le g3 ol Aol @bldl degarma <318 13 Los amil
35S bile Gle oelgin) o a0 JSd 3ialale A0d

oSt eblal (True) wigw <

3,80 e el (False) Uas <

QLL_A.!.” a.c}o:;_A%S‘))S.U djmd‘tadsmllmﬁs‘_g)iu

dup = data.duplicated()

# To see how many duplicated rows there are in the table
dup.value counts()

False 5426

True i i
fogoe: iail)

LA ......vv
0.t df.duplicated() aads s aluasie! :3.31 JSal
FYCRIPIATINS
Pl il a)ljg

Ministry of Education

2022 - 1444

124



1550 s 171 ol 2olsl bl Ao gama 2 un g

J)J51|;gyaéﬂl1@,&5\a;AnggdgL¢>Ldrop_duphcateq)aig;56451uaggyagdla;A;AagJ

.3))5.1‘ A_"n}ma.” M‘J‘;L)"Lw un N ] QL'LJ.J‘ degoma Gauad clde J:))s.ll d}ma.ﬂ Ol day

# Now remove duplicated rows from the table
data = data.drop duplicates()

dup = data.duplicated ()

dup.value counts()

False 5426
dtype: intéd

drop_duplicates() dads alasil :3.32 (sl

Empty Cells a& Lal Ladit

wwﬁp%‘data.isnull()@3{;1.@#\ LSy 339800 @b Ly ey Lol bl de gama cilS 13 Las ol

asslatl Lzl (True) wlgw <
bl LY=L (False) tas <

# get the number of empty cells per column
missing values count = data.isnull () .sum()
missing values count

;_i_)i.ﬂjl d oo 1 a8 5LaY LMt sue

:}ecds‘__,ﬁ

Lo S s I R
- E., "

o

i

D L e
dtype: inté4

sgac JST A2 Ll LSS ae :3.33 K

3gae JSI A2 LA LI Ceuss JELT 12a 2

.S}A.LJS%RLJLAJ‘ QM‘ dde a.'jjdl.as.n:;

)Ll aganll (Bl agdig (dropnal) dadsy o (Bsamll ol Cais]

L il ayljg
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# Drop the missing values
data = data.dropna()

missing values count = data.isnull().sum()
missing values count

Lyt syt Likiall

Il yall

dajiall gas

Glbll gsans

I i

O 2 paexs
dtype: intéd

0
0
0
0
0
0

e )lall Caganll (ol 13,34 S|
Wrong Data ol SLLL
e pladie 1S clde B L3 il e (g5 by Bo il Ll Ae game IS 13] Las gamilly ddlall sg e sue 2 Al als)l e
bl Ao gaza soael 2 ALl a3,V (e GamT Cagu JULI 1202
ol Lgaim 22,3 b b Ll llad) oligy Joadi 13ha 5 o clide .Ul degama ol Tibls Lajlacl OSn Gl biladl go5 aatiay
3 s Ll

# Check if there are negative elements in the columns that have numbers
data[data[ 'l ¢ ,e=s'] <B].nunique()

0 by

0 1yl
) Ly g5
3 UL peas
3 pabedl @ pans
3 apY) g yeaa
dtype: int64

data[data[ "ol £ e."] <B].nunique()

%] Ly akid)

0 iy
(%] sl p g
3 e
3 Otaladl £ yane
3 Y £ yena
dtype: int64

data[data[ ‘cu o)) g ses'] <@].nunique()

0 by dud

) 2
) Al g5
3 Akl g e
3 Cpaladl £ yans

oe3, L Ee
® Odtype;, int6s® ©
00, N T, T a0

Pl il ajljg Ll Ao Y1 ye 33l :3.35 ISl
Ministry of Education
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Mgl st I8 Skl Cadais dceal 7 5al e
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100 91 iy (Al g @8 ) deldat random.randrange() dads g pusiwlg 4G gdal | 4GS 5 ) g O
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"tourist-indicators.xlIsx" muw¥ly JusS|cale 3 ghwly img £ sl 5 ySae rid! 6

.w‘M\g&BLHJLb!'%”S"M‘ﬁ)jJ;} <
.QDL_&J‘JU@!J&& b.da‘ <
SLL e game (3o 3gae JS 2 &t OLLed p193) adat <

bl Ao game Suac] slowl pdo! <



‘“_,JUJL' péj@gm“}ff&u‘%@ajﬁaiwhbuw‘kw PE i e

et ) g lai | udome J 93 (p0 (398 plewd | 3ue le (6 gy cui Aluduiie (SIS il <

Saudt| 008 G Al il (po Bgaw 5129 plowt | sual W dodfg (uaB Y| it | i gi <

b gaall UG A5k o8 dgie 5T ILia OIS 1319 33 92atlg Arwlid| jd @ualf 48 pal Alukulll (oo 3an <

e

500 (po ST @l IHLE Cod 2 phewd e pdol <

cds Ol sl 12 LAL.E@ "tourist-indicators.xlsx" call! (ye "I8" JLoall 48 )9 mid! 0

B3924klg 5y, @ual| 42 pat LoleSh OLed | de gasme wdas <
By S0 Qgamall due g By gaall muall sue pdol <
33gA I @ al i3 (B gaually sy, cgaall AL 08 <
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Caline S dy OLIL JGd ph QUL i guaad 1931
I 5‘;5" r;' N Types of Data Visualization
o1 95 51t Sl coamy - S

oo e g lll jgni plgil i
S8 50 3 (o ABESD A 55 Le s (3L )

(2,50 ey p a0 adasd!) allabasel| <

Lokl age I <
qhaﬂidgﬂl<

S S Zoall dalazll <
Jglasdl <
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import matplotlib.pyplot as plt

import numpy as np
import arabic_ reshaper

from bidi.algorithm import get display

335l Lo 23,43 Sl
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groupsB = data.groupby([ ‘i)t dikal' ], as_index=False) [['cal)) paesa’, 'cudedl poest '3l g e’ 1] cmean() . round(8)
groupsB = groupsB.sort_values(by=[ "4kl ¢ '], ascending=False)

groupsB
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reqg = groupsB.iloc[:5,0].tolist ()

studentsH = groupsB.iloc[:5,1).tolist()
teacherH = groupsB.iloc[:5,2].telist ()
adminsH = groupsB.iloc[:5,3].tolist()

print (reg)

print (studentsH)
print (teacherH)
print (adminsH)
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reg = groupsB.iloc[:5,0] .tolist()
studentsH = groupsB.iloc[:5,1].tolist ()
teacherE = groupsB.iloc[:5,2].tolist()
adminsH = groupsB.iloc[:5,3].tolist()

paziall 1a aliiiel LliS ey
By Y (40 pat (g il
T S8y A pal!

regCor = [get_display(arabic_reshaper.reshape (element)) for element in reg]
X = np.arange (len(reg)) # the label locations
width = 0.5 # the width of the bars

Baee MOl \

\_

=

rectsl = ax.bar(x, studentsH, width, label=get display(arabic reshaper.reshape('i kil gsexe')))

# This is a Matplotlib built-in style.
plt.style.use('fivethirtyesight')

# Determine the size of the figure
fig, ax = plt.subplots(figsize=(10,6))

# Reshape Arabic letters to display them correctly
regionslabel = get display(arabic reshaper.reshape('ablial!"))
meanLabel = get display(arabic reshaper.reshape ('begiol

title = get_display(arabic reshaper.reshape('sklis 5 Jasl

sa= 11 %))
ey Yy pualrally dulhll gaans'))
# Set the labels to the axes and the title to the Bar chart
ax.set_xlabel (regionsLabel)
ax.set ylabel (meanLabel)
ax.set_title(title)

ax.set xticks(x, regCor)# show the value under the bars
ax.legend() # show the legend

ax.bar label (rectsl, padding=3) # show each bar's value on the top of the bar
fig.tight layout() # fit the chart in to the figure area
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fig, ax = plt.subplots (figsize=(10,6))

studentsLabel = get display(arabic reshaper.reshape('iilhll ggaxs'))
teachersLabel = get_display(arabic reshaper.reshape('gaslzsll gsexe'))
adminsLabel = get display(arabic reshaper.reshape('gs)!s¥! gaazas'))

rectsl = ax.bar(x - width/3, studentsH, width, label=studentsLabel)
rects2 ax.bar(x, teacherH, width, label=teachersLabel)
rects3 = ax.bar(x + width/3, adminsHE, width, label=adminsLabel)

# Add some text for labels, title and custom x axis tick labels, etc.

regionsLabel = get display(arabic_reshaper.reshape('gblLiall'))
meanlabel = get display(arabic reshaper.reshape('busiall s1=211"))
title = get display(arabic_reshaper.reshape('gblLis 5 Jadl egaag Y1y gralzaldly Ladbll gaaxse'))

ax.set xlabel (regionslLabel)
ax.set_ylabel (meanLabel)
ax.set_title(title)

ax.set xticks(x, regCor)
ax.legend()

ax.bar_label (rectsl, padding=3)

ax.bar label (rects2, padding=3)
ax.bar label (rects3, padding=3)

fig.tight_layout()
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groupsE = data.groupby(['il>,.l1"'], as index=False) [['jua3lay) gasas", "Guadaadl poaxs’, ' Llkll giexae']].mean() .xound(0)
groupsP = groupsP.sort_values(by=['(1i ;! 2} gsexs'],ascending=False)
groupsp
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fig, ax = plt.subplots(figsize=(10,6), subplot kw=dict (aspect="equal"})

#create the lists for the slices

glices = groupsP.iloc([0,1:].tolist()

labels = groupsP.columns([l:].tolist()

labelsCor = [get display(arabic reshaper.reshape (element)) for element in labels]

# array which specifies the fraction of the radius with which to offset each wedge
explode = [0,0.1,0]

# create the pie chart
ax.pie(slices, labels=labelsCor, explode=explode, shadow=False, startangle=45, autopct='%1.1£%%',

wedgeprops={'edgecolor':'black'}) /////,,_—.

( g s S Ay el gl ¥ }

title = get display(arabic_ reshaper.reshape (groupsP.iloc([0,0])}
ax.set_title(title)
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fig, ([axl,ax2],[ax3,ax4]) = plt.subplots(2,2,figsize=(16,10), subplot kw=dict (aspect="equal"))

# First pie chart

slices = groupsP.iloc[0,1:].telist()

labels = groupsP.columns[1l:].tolist()

labelsCor = [get display(arabic reshaper.reshape(element)) for element in labels]

axl.pie(slices, labels=labelsCor, shadow=False, startangle=45, autopct="%1.1£f%%"',
wedgeprops={'edgecolor':'black'})

titlel = get display(arabic reshaper.reshape (groupsP.iloc[0,0]))
axl.set title(titlel)

# Second pie chart

slices = groupsP.iloc[l,1:].tolist()

labels = groupsP.columns[1:].tolist()

labelsCor = [get_display(arabic_reshaper.reshape(element)) for element in labels]

ax2.pie(slices, labels=labelsCor, shadow=False, startangle=45, autopct='%1.1f%%',
wedgeprops={ 'edgecolor':"black'})

title2 = get display(arabic reshaper.reshape (groupsP.iloc[1,0]))
ax2.set_title(title2)

# Third pie chart

slices = groupsP.iloc[2,1:].tolist ()

labels = groupsP.columns([1l:].tolistc()

labelsCor = [get display(arabic reshaper.reshape(element)) for element in labels]

ax3.pie(slices, labels=labelsCor, shadow=False, startangle=45, autopct='%1.1f%%',
wedgeprops={'edgecolor':"'black'})

title3 = get display(arabic_reshaper.reshape (groupsP.iloc[2,0]))
ax3.set title(title3)

# Fourth pie chart

slices = groupsP.iloc[3,1:].tolist ()

labels = groupsP.columns([1:].tolist()

labelsCor = [get display(arabic reshaper.reshape(element)) for element in labels]

ax4.pie(slices, labels=labelsCor, shadow=False, startangle=45, autopct='%1.1f%%',
wedgeprops={'edgecolor': 'black'})

titled = get display(arabic reshaper.reshape (groupsP.iloc[3,0]))
axd.set_title (titled)
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Attribute

Data Cleaning

Data Frame

Data Visualization
Descriptive Analysis

Diagnostic Analysis

Exploratory Data Analysis

Filtering
Function

Graphical Analysis
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Grouping

Indexing

Method

Multivariate
Non-Graphical Analysis
Predictive Analysis
Prescriptive Analysis
Programming Library

Series Object
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Predictive Modeling Categories 435l daded| SUA
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Predictive Modeling Tasks 433.cldf Al plge

-0 W | - PO ﬁLgA'%LZ\mt zaLed! J:Sb Mibﬁ(Regression),u:.smj(CIassiﬁcaﬁon)M!CLquiﬁ

Classification acuaill .1

- N . M@U&ﬁlal@l\ﬁ@wﬂ@&\ch}dw
- a 441133g@ugwﬁ'ﬂ'o!béuma\eﬁ':i‘aukewﬁabww

" o Lol 3 yome Aol @uall 08 (455 3y . (Discrete) aatazie Lo dl )5S
. . . a - Slilee @i il £ 3g e ey " ol e o gae I
" . T oa 2 Lgaatgde yuu cilaglall pan 0)g0Gas o (A5 sl ol g Jagetdl]
n " 2 colalaatl by 2alat) 2¥ (e abla ¥ @uEd clegars

Regression idsa¥i .2

° % Lol olode ol Tae e Sla=i¥l z3sad aam
'.,.-"" Loyae I3 e Leassl 355 S48 Gy ((puitie o day 3

e - - Y .. . .g .

e %% Yl sl el Jaall il e Gl Yl
. ’ A @l @.’zlb_*_;:‘.[l‘_,_h@_lja:u.ggt(lndependent Variable)
@ dleimll @l z3godl 12a Loy «(Dependent Variable) i
o laa Jied @ ali ol sl @@ datlas IO (e Am il ol el

ol e oo clay (Gl ol ) eudiians dad 35500 2 il 350l
(otall JSal1) Cateatll o 353 gangs 4.2 JS4 elay 3 3! S Juw Lo 1ol z g (89 cAdsd) el
ozl dastl caiiatll Jia cum  (lawd! JSAIT) Hlami¥ly ‘@mb__._;.mui_‘:m\'%‘,lfg\ ;J_c:j_‘mfﬁ‘uz_:.:@wpgop\‘uéﬁ

Jag@&j@‘@mmmmdmmxghm;wt,ﬁﬁ i
Oty o Adasdl 3Bl stV 2 dazil cJaead) et Jieds Mia pede Sl 30T 0 i) Joas Lal

Y g Laduall) (o Adylae 4.2 J o]t

%cpi!ﬁmmi‘,:wmwsasuewlp,'mm giwmmagpigwlywu
L 130e 918 paiue Baid (9 9Sa O i 130 (3550 O s 3301 ot

e e (X) il A (el I ¥ eyl piiniasd | Sl edd Cpald ikl Aa)ylph puiiud
®ee, o000 V) 8 et @it g3 g p5ud! () Halazitt @i g g pall uiitl poa (X)

Ministry of Education

2022 - 1444



! A il 6, Y
F

Forecasting 2841 .3
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The Predictive Modeling Process d.g.cldf dadleid! ddes
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Practical Classification Example acual! e Sles Jlie
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(2] .(s2dl) Get Started le dazs| <

(3 -(5,9all g9 »2a) Image Project e dassl <

(4] (realuat! 3 ygunll 53543) Standard Image Model _le dazosf <

(5 ] -(oulw) Negative 31 (2 2%all) Class 2 g (slxal) Positive 31 (12%a1) Class 1 dued 2l <

O 5oyl 251 2 (Jsems) Upload Lle daisl <

9 wlslale O yeall HLasl) Choose images from your files, or drag & drop here e a2l <
anll ¢y il 312 3558 Ly 3 gl gl e gama Jraomiy dpoimtd @) (Lia Latal g Lgum !
Sl ! S50 39 o1l (Images for classification) cacuaid! jgw alxa 2 (Positive) alow! e 2l
.“(Docunzlents)

e rall alenll e Bl 31 2 352 e (g5 Y ) A ail] sgecal] A garma Jaandy g Bulanll )3S <
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) | ™ Teachable Machine

< %] () hitpsy/teachablemaching-withgoogle.com o

= |+

Teachable Machine

Train a computer to recognize your
own images, sounds, & poses.

A fast, easy way to create machine learning models for

your sites, apps, and more - no expertise or coding
required.

Get Started 2

T

anfo P55 Coral § nede & 1©:©]

= (=] %

EEEEE

||r~»n| “l"I "'Iﬂ-~

cip

D TM Teachable Machine

< G

&

x =

= Teachable Machine

New Project

#\ Open an existing project from Drive.

6t

gl

Image Project

Teach based on images, from
files or your webcam.

LL N
[ X X e

L =illayljg
Ministry of Education
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hitps.//tea chablemachine.withgoogle.com;‘tram

[ Open an existing project from a file.

Audio Project

Teach based on one-second-long
sounds, from files or your
microphone.

= (m] X

R EICEDE

Pose Project

Teach based on images, from
files or your webcam.



New Image Project

Standard image model

Best for most uses

224x224px color images

Export to TensorFlow, TFLite, and TFjs
Model size: around Smb

= Teachable Machine J

Class1

Add Image Samples:

o = O

Embedded image model
Best for microcontrollers

96xF6px greyscale images
Export to TFLite for Microcontrollers, TFLite, and TF.js

Training

Class2

Add Image Samples:

(] &

Webcam  Upload
Qoo c00®®
...... e .'..

Train Model

Advanced

Pl il Aglige
. 7777
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= Teachable Machine = Teachable Machine

Positive ./

File X  AddImage Positive /'

Add Image Samples:

(]
Choose images from your files, 0
or drag & drop here (| au
‘Webcam Upload

o

Import images from .
Google Drive Negative

Add Image Samples:

> o s
Webcam Upload

Images will be cropped to square

= Teachable Machine

Positive

21 Image Samples

(]
Webcam Traini
raining
Preview T Export Model
Train Model
Negative You must train a model on the left
before you can preview it here.

21 Image Samples

[ Add aclass

4%)439C}}A_\;L&.1L45JS.&
.... ....
.....u.o.....
e st ) B B Eal e el clig Lo il (ye 390 @ d SIS (e eyl Bl (0 s gVl e 3 5ol HLas | LSy
Al il aylig ol ponl (03 Sy 65 (B3R (e 513 1) Fgeld) 351 o of (B2
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1z dgad miiaiy s Y

acuail! jew alms 2 55l (Test) JL&:’-‘ u_c).a.n aloetl oy 0 Bl 2 355 & Lgs 3y50 sas <
0. Lgleam=s @3 (Documents) ofccwtt 515 (Images for classification)

Lol j clslale oy e yeall 5L asl) Choose images from your files, or drag & drop here 1o da 2l <
O (L Latel,

Preview T Export Model

Positive -
Input @i oN ( Fie v )

21Image Samples

(=}
o w ;
P Choose images from your flles.
‘Webcam Upioad . or drag & drop here

Training
Model Trained
Negative ®
egative Import images from
Advanced W' Google Drive
21Image Samples
IVEAREE
() &4 Ak 5 @
Webe load
= - Qutput
Positi..
@ Add aclass Negat...
= Teachable Machine
Preview T Export Model

Choose images from your files,
or drag & drop here

Positive

&

21 Image Samples
Import images from

e Y Google Drive
Webcam Upioad
Training o

. Model Trained
Negative

21Image Samples Advariced W

(] &

Webcam Upload

+
B Add aclass e
Negat..

s @iy olanl 146 Jsa
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Benefits and Limitations of Predictive Modeling 4.3.cld1 Ao daid | Sldond 9 O jee

§ AP A el Srlgutndy

A A Sl O s

Sllod ! 3&“ £ Meatl Ao g Olacd g (3 gl | Sl G 2w (s

Sl i ¥ s 39 8 ] e Ao B L (s

Gl (po 5uS @ana pe Jolaid) 2Bl 530 wludSY
13,1 Sl Oleusd g Oliid 1 33 g 3o jald

g | LA 3BT ot
Bl | JSLALY g Lliadl) e galeid | ol 5 patiaad | A L

s 91 i LW e 5355 1 g Lt Lol gal Colad 9301 5 53
presq

LA leiiu g AT Hlolsnt i3 ,0a) 2 daalad

AL 315U (ye (933t g 31l Y g3

-Jlea S Azl | Silga gL 3031

g 2aLaL JSLELI Juloig Alolall (59381 3,0s) Acles pes

vy e 4050001 Ao ladd) Ol 9
Predictive Modeling tools

CHAID Tree Model (@ 'I:ree Digg_r;amilr
i - a_"g._\:J‘ LM‘ b..,\.n.d‘ Qb.\‘ Y
Prodictor Importanca W oupl Shesnendss  CECNpley Ml s )_\_\5.143 ‘Q_L..G lalSe wlnis 3 )4 U_LQ
bl - L- élld‘ (q:'..L.ESj LL!LJL_L.L” J__d:.]ﬁ QL_m))'PJ‘
e s O l5a¥l ol alusiul @ty (agisll
- = il ® 7Y L dl aliwwslly cils , adl d.e.
s 2 deald!) LgSa dalagaady ols ol
il B e ALaal) el sl 3Ll
Lebigods bl Julos dalazes 4.7 S
.(H20 Driverless Al) ellaw¥islsitt H20 s
.(IBM Watson Studio) g giw 9wy IBM aaie
.(RapidMiner Studio) gasgiw yule dul) uaie
.(SAP Analytics Cloud) falowd f &A= Gl daie
.(SAS) il anie
.... 0@
00e.%. %, 000 .(IBM SPSS) e laia ¥ aglalt Ziiluas ¥ 2a 3ot 1 IBM dcnie
00, *°,°, % o000
’ .(Oracle Data Science) oL JS1 39l Aunio
il ajljg S
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