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.81 gl i ati puwes pllay SBL (e BYYI Slie g Jolaly 2 1%

. U813 ,8 1 g LB ,SIAM (ye v U g 3SIA A A3

bl £ | 2 0 guaiy OLILLT Sl Al ST

Series Object Alwlull| oIS
iy bl 2 AaSa al i ¥y o5 ,Sae 2 Gl il 358 el lile sy alall Al (518 I 3a5Lal oo Jugomts @i <Yl
coma sl clalade Bl 2 4t @l (IMport) !yt 4alS Aol

import pandas as pd

s = pd.Series (myList, name='Numbers')

- gt print (s)
0 =3
1 =2
2 =3
3 0
4 1
5 2 A pollewa| Sl ( L1 92> 3 1520 2
6 3 ELiSe @8 dad Gl 9 5 po AL
; ;1 LelaS Ty 5 St 2 Lgadmtul
9 5
:::o. .,.10:: 5 (.Mtﬂm)
00,°° . *Llee ©
12 7
3 8

pp e g 1
p'LI—LL“ ClJqu Name: Numbers, dtype: intéd
Ministry of Education
2023 - 1445 Alealeal! (IS I AS1E Jhg3:3.12 (il
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Attributes of Series Object Alwlull) ;IS Oilow
Allel] IS Lgal o cUSas 3 Lo g 5381 ilasad| Gy @i @3 3.5 Joand| 2

Al 31 Ol 3.5 J g

:(Attribute) dewd!

Al ol ol GAISIL Ada je Aagd
Adadle @l alasiwl @il Al "“ﬁ‘Atfg name
[ (U I C Y {1 (B PR S
(grade) as y» el cilSy (student)
.student.grade Lgy| 5,La¥ qipid Al ““p—:»@.-); e

(3 y Al (318 @3 cilS 131 (TrUe) Gigs e 53

3 =a53 NaN dugatt 2

) ;o is_unique
.(Not a Number) La3y el (False) las o> 3 Leila Wl

(0 da) sl ALl (SIS 1S 131 (TrUe) wigo oo 3

hasnans
.(False) ua,.?; Lgsla Wiy 339330

Alabeat! 582 cledl ol aay il
# 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 unique?", s.is unique)
Are the elements of this series unique? False

®e o . (L] o 5 :
# szit ef f.n.%z‘e e2re empty rows in the Series (nan = Not A Number)
prim.‘(vza?:e: theer® ©®mpty values in the series?", s.hasnans)

pJ_]_Aﬁ'Lﬁlr@}ﬁqempty values in the series? False

Ministry of Education
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DataFrame Object SLiLud! Hlal alS
2 oS Cale pual Gl il 28 alusialy yiugs 5,Sae 2 o] clile g Jaall GlSas - JuuS | oo Lalimianly Lo guss 5891 20l 31531
el s 2 (3,8l 1y JuuS Yl Cale) clalll oia 00sS3 O I Zliss « s 3 S

OS Library it allay 4GS

(dma) Judos claa¥ cailbg el 2 a0 Ll cus ((0S) Jeredid ) ey A08e al i LSy coly ol Jaall cale (e Gazull
03] ool ol Il el iy caslygioma ol g a3l

import os

A1 30 getowd
os.getcwd () C—

L Sl Jaall s e Juas |

C:\\Users\ \Documents\\Jupyter examples (get current working directory)

Juriall allad 380 13,14 gl

ol ol JuSY! Gale ga 1a

saudischoolsxlsx ~ 02 Binary Academy  BA & =
File ﬂ Insert Page Layout Formulas Data Review View Help 7 Comments & Share
f’l & Calibri M| = @ = g?, Number ~| | [l Conditional Formatting ~ &H Insert v 0 @
PasE] E@ ~ u = E = ~ @ % 9 [iZ Format as Table v % Delete v B | A
o & 52 = [ oo v | 89 [ZZ Cell Styles v [ Format v v Data
Clipboard R~ Font ~ Alignment ~ Number ~ Styles Cells Analysis ~
F2 v [ fe 0 o
E A
- 2oy Azkazall il
826 S palad odasall padl U 2
1.040 BEVEEN PRV RIESN ] RV 3
190 fols Ly LY Ayt e | a
34.668 S 451yl dl> et RV 5
285 iz Lo Uyl U 6
71 Lols Ay L Uyl U | 7
183 LSSt palas Lt Ayl =Y E;
16.018 O\ g dpalt 2uyl | 9
548 BEVEES) Alaugiall dloyalt =Y 10
63 Lols Laugial) ool 2L 1
119 JUSU palad dlrgiell dlspalt RV |12
16.544 31 dlagiall dl>yall Uyl 13
34 Lols Ay JUbYI 2Ly R (14
3.836 Sl JubY Uy L2u |15
149 Lasass A5yl Al et RV | 16
6.057 S A5yl Al et RV 17
56 S ks FARTIUR TR BU |18
2.216 S Ll et RV |19
10 REVEEN] dlagioll dlyalt L | 20
1.481 31 drwgiall dls ol L |21
1.030 3 JubYl oLy LoU |22
380 O\ Alanyl dl>palt Uyl |23
40 S Aagiall dopalt 2uyl 124
74 3] JubYt oLy LBt 25
C D ® .. | oobell | awiblls sielaalls ddbll <
Ready T?/A:cessibility'. Good to go @ E] -—h—+ 10
%o, c00® JuS! cals saudischools.xlsx :3.15 <l
00e,%°: 0,000
o0 4, °

Aaitl I3 (yo el 33159 B (o Raiie (yuyullf 120 2 [gontiiuiu (i OBLed | As gozne f

Pl il ajlig JuiS ) cale Sk aludviw Elises .https://od.data.gov.sa dss giat) SLLe Zas gawd)
Ministry of Education .https://od.data.gov.sa/ar/policies dsgiat) SBLed| Olulow g LS Ly (puyuldf 128 (42 531
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6Ly Adlal Bl HUs! I A JaS YT Cale gt agiiun (Y
data = pd.read excel (' saudischools.xlsx")

data

ORI foaaa Ol foane A poare Aegillp g Aagall Aglay) Akl
0 0 826  llals Ll ol 0
41 72 1040 Bas Al Al e 1
10 123 190 Lalaiys  Aslay) dadl ol 2
;ﬁ:‘:‘:“i 1152 1843 34668 e Al Al ol 3
3 S0 aleg JuSY ! Cile (ye 0 41 285 Lgas Al Al oal 4
e (il 2 a9
0 18 215 el Al Al ooai 5592
0 40 154 PRSI HE (FE Y ool 5593
0 12 86 el Al Al ool 5594
0 3 15 gl Al Al oo 5595
0 2 19 ol JakYloal, ool 5596

5597 rows x 6 columns

il U <Lzl :3.16 J<al

Ot 3l A2 S g AL Fadone Jas AB g Bel pB ELiSes Badale has (B9l (e (Soion JwSH| ale HIS 13}
2 A Ll SIS (0 Lgis ) 38 ooy (=i Joaadf 4893 il dily 33 (Sheet_name) (e »wilia (read_excel)
LT oM Jaalt A8 g i s Lgh|B (AD el ko @f 13) . JuSH I Cale

Attributes of a DataFrame Object SLLd o) (AIS Slew

SBL sl (1S Slaw 3.6 J gt

ObLed s sbay &,,3 shape
(nxm) Sbiba Hle1 2 roliall Sl ¥ ;.um@,,ﬁ size
Qoo P X J L . s
...:o. .o:... 3908 ST Aoyl g gh aam 3 dtypes
@0 o ° * .00
Gt sl 3es] slow! @.)3 columns
Pll L adia
= =S
Ministry gf Education Baec ¥ slowly Bgaalisne an )i axes
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# Printing the table dimensions
data.shape

(5597, 6)
# Return the total number of elements in the array (n x m)
data.size

33582

# Return the type of the value of each column
data.dtypes

object Loyl oy! dabiedl

object S clalaze Y Cladad A8l GlSas
object Ryl ga B ybeal | sl 3 () Ay yowe s
inté4 Lilhll gsaxas i Lt et oy Lol
inté64 Oaedrell goam Jard LAl LAAn e ¥ der o)
inté4 020! 2¥ ! ggama gl g Be AN Jgw e | plaziall

dtype: object

# Return the number of rows and the name of the cclumn
data.axes

[RangeIndex (start=0, stop=5587, step=1),

Index(['daudhil saaxae' ,"dwyaall ge5" ,"doyadl' ,Td 10yl d35hiall’,
"ot oY gsema’ , 'Ouedradl gaexa’],
dtype='object' ))/’

bl sl IS Gle pailasdl alusiu 13,17 J<a

(ol il Sl 1951 13.7 J gk

oSl A ot O Dl 95 o3l Oty 5

£99 OgS Le dale
el (WISI O Ly str or mixed object
.string.data acxas
int int64
float float64
bool bool
NA datetime64
LT IPY ° e®® [ J
©0e,°: o°,000 .
et 0. 00 NA timedelta[ns]
, 1 ‘,__,” |jC] NA category

Ministry of Education
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Indexing 4w sgal!

L ygall Cpan ¢ ol L 2Ly 38 IS Buee VI gl Cagdentl suami Lganiias Ll cleendd! gl dmemonll slae¥L 3518 g (IndeX) L pgall
SV AR DRVPS (EPNUPRE YETN FUVP IE X ST “;.UL_;_..J\)LBI;C;AQUL_.:M&ABM:SB Cgaall umae 5has ! pulul (K
A ygall 5T mllains ga (Subset Selection) aue yall de gamt! 5Lan! . 3gaey s S (o ans gl (3 ase ¥l puan g Cagdnll

A 50al) Lgal sl oliSiay Gl (g1 e ALY (any aalia

Ayl (L5 g 3.8 J gt

SIS (o TN ruoliall a3 head()
OSH (0 B WY pusliall o 55 tail()

oL S5 O po sk g (YIISUY Bty 528 @il value_counts()
BN pintall pu ygd Bad o i idxmax()
(N puciall g B g5 idxmin()

Using Indexing in a Series Object Alulucl! (alS 2. A gl | Al di!
iligima ,S200 Yl ALl (518 ot LS casd g ALl (SIS e ok syl CiSlis 3l

print (s)

0 =3

1 -2

2 -1

3 0

4 1

5 2

6 3

7 4

8 5

S 5

19... 3 e00® }
1;:0.:6,°:-°:: Aleluial IS
12 "7 ‘

13 - 8
pul Tl g)l
- Name:J k‘ﬂmbers,
Ministry of Education
2023 - 1445
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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

seald deds! BN daal)
head() ¢yiads st 2 gacatt
Waluial (ya IS 5 a tail()
oLl el 4

Name: Numbers, dtype: intéd

# Return the last rows of the series
s.tail ()

S
10
11
12
13
Name: Numbers, dtype: inté4d

W -1 oy L n

# Return & count of the unique values of the series
s.value counts()

R W

W <3 bW N O

Name: Numbers, dtype: inté4d

Aol (518 2 pgall alaiiad 13.18 gl

pul o il a)jljg
Ministry of Education
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Using Indexing in DataFrame Object SLLd! jllaf (51S 2 A pgal ! af i)

# Printing the first 10 rows of the table
data.head (10)
Y feare paledll gaare Adbllpgaas Aegali g Aagall Aay) dzkaadl
0 0 826 LSl b riasall ol cald 0
41 72 1040 Loas Adlayldls cabd 1
10 123 190  A-adups adlayial calll 2
1152 1843 34668 golst Adlaial cald 3
0 41 285 Lgan Al Al oall 4
0 19 71 ALladn s alldls sl cabd 6
0 0 183 Jllada 4 0lials oall 8
462 980 16018 okt AsliEl cal 7
34 42 548 Liar Al gl Al ol oali 8
2 28 63 Aelsaug dlsadidls cald 9
data.tail()
) Eaada Cualaad) poana Al £ogana Algidi gl Alajall  Agglay) Alhara)
0 18 215 @S syl als sl closs 5592
0 40 154 gl JERY gl cla 5593
0 12 86 gt Ay s sl ol 5594
0 3 15 g Ao ds sl olas 5595
0 2 19 gt JEY Gl ol 5596

1l a)ljg
Ministry of Education
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# Acessing the dataframe attribute

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

ioy0 oY) dshiall
> yall

dwysall ga
Lkl ggaxa
Osdradl £ e
D I

'columns' to print the names of

data.describe ()

|

(.;.ug.,:uuagzmi slowl acha)

Oyl Eoane Oalnall £ sans Al g gana
5597.000000 5597.000000 5597.000000 count
19459175  89.510988  1110.124352 mean
Al g puinid 66.800341 192359535 2950.990275  std
vt describe() 0.000000  0.000000 0.000000  min
Jeo il yany
¥ i 0.000000 4000000  31.000000  25%
1.000000  17.000000  136.000000  50%
10.000000  82.000000  808.000000  75%

1152.000000

2090.000000 36416.000000 max

®oe, e00®

00o,° o°,000

e, °,°, % c00
1l a)ljg
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:QU\:;.J‘ M

sles !l ddee g el daas

74.:}42“ il ‘Q‘J.iu.u‘j by NP ]

dlomll gl o all 35 5l

Ad 3 Ol Ac gezme Hin ! of OLLLY Al

Filtering Data or Subset Selection

szt Gl G Jre I zLiss . LeleSh bl 2o garma 1 L3 Y oLl a2
485> Aegema LanY Clul (e yatall lin il 1 ey Bolial ] s s sl alial
.(Boolean Indexmg)a..jja.dlmﬁutﬁ\mtpw}'\ u}m‘ﬁ\ ciealedia g bl Hlbsl e

«_ij.ﬂ p_'d_m.!a;“ Mﬁaﬂ V\_Lu_u.uyj‘ I|OC3|OCL3JJQ ‘a'.\_zu.ubj_boj.ﬂ)_SY‘ L_'j.LA.uy‘ u.s.b

s 3 ySae 2 At OMelall 3.9 J gt

.iloc g loc

Boolean Indexing d.Glat| 4w pgal!

Loudg bl degaoel Aulaall @uall auseind ) du ygall (e p95 oo
‘_._S.Jj .(Boolean Operator) Lah.dh..;&.»hl! alasial CL"""
Ogiub e yioes o,suammdmwmmui

ALl IS Lle 3BV ey aaliaa

hat satisfy the expression s>0

cF

osaby
and &
or |
not ~
# Return the elements of the series
SiisE>N0N
4 1
S 2
6 3
7 4
8 5
9 )
10 5
11 6
12 7
13 8
Name: Numbers, dtype: inté4
S{[E(SE<=n0 RN (SE>N6)H)
0 =3
1L —2
12 7
13 8
Name: Numbers, dtype: inté4
# Printing not (s<0) => (s>=0)
s[~(s < 0)]
3 0
4 1
5 2
3 3]
7 4
®oe, l;...S
0e0,,°, XX
oo..° .IQ..S
11 3
.. .. . 12 7
puUl cillajljg 13 s

Ministry of Education
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Name: Numbers, dtype: inté4d
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Indexing with Loc and lloc Methods lloc g Loc « gtwi &0 du pgat)
ol L e 2 B il gt 5SY1 51, Gy [OC 5 T10C 33 o 3

(Boee¥ clanl) 3umms clissue po 3ase Vg Cagainll lixy Hloc <

(3ee¥g agiiall als)l) ssumll Ampminll slac¥l pslge 2 3uaeVly Bganall Hlimy siloc <
Joc() qgtusly Sliladl 5l 31 alasind e A any olisl Ll

Odazma a3gac (e I Al Casaiall Ae Ll l0C() Ayl a v (JUELT 1282

# Choosing the first 5 rows of the columns 'dy,bVl dshioll' and 'dl>,oll’
data.loc[:4, ['dlsya i, "a I oY) dahiall"]]

Raall A lay) Adhral)

aicall el o=l 0
gy s all ERTSUI |
1Y) Al all s 2
il s all o=l 3

40l s ell s=l 4

Cpadazma (udses (3o oY) deadl Casanll dells 13.21 JSA)

<(naa dgac 2 3505ma daid L@ng” QL'LJ_.J\ )Llald}ma a.cLJa; ﬁj.EL.u U\:A\ \.\A%

# Print the rows of the dataframe that have a specific value in a specific column
data.locldatal['ayyl oyl dahia "] .disin(["d>Ld1", 'wloyi1'])]

O gaas paltall poana Adhll poars Al g Aajal) gyl Ak
0 0 826  UiSllals et ol oabl 0
41 72 1040 Biat Ayl dand Lol 1
10 123 190 A-sdns  Adlwyldk sl 2
1152 1843 34668 ol Ayl Al oal 3
0 41 285 Baas Al Al sl 4
3 54 391 olet Al Al il 4807
0 10 17 Josiat Ales gl Als Al 4808
0 0 1 Adadys dlsgdidh il 4809
3 62 387 ol il Aa pell w4810
10 18 220 ele kYl el wll 4811
01818 Jo.ws x 6 qu
0ot .0 .00 s dgac 2 B3ume Bad Ll U bl ol Chgis Belils 13.22 S|

1l a)ljg
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EVAZEN NN PRYVS :O__uw‘_,_lcl@ab@l,mléwj.studentsReguue13_34;,‘;.L3L_.ULI¢|;;_;:.::“MJL‘A\ a2
A st HaTy

# Create a dataframe called studentsReg with two columns Region and Number of Students
studentsReg = data.loc[:, ["ddhll ggaxae',"'da)yloy¥! dahiall']]

studentsReg

5597 rows x 2 columns

Adhll g gana  Aylay) Akl

826 uall
1040 BB
190 BB
34668 oyl
285 uabl
215 cloas
154 ol
86 cloas

15 cloas

19 oloas

s 0N

5592
5593
5594
5595
5596

# Print all

data.iloc[0]

Byl

el paleill
) BTG | Ry &
826

0

0

studentsReg Lew woas clbily sl Lasl :3.23 <all

Ll ol cye Jo¥1 Caall yuolic pian spamit il0C() Ayl auiied G Y

Lyl oy dahie]l
> yall

Lwyaall g
Albll fsaxs
Gedzadl g sam
G20 ! ¥ faew

digme: O, d;:gge: object
(]

1l a)ljg
Ministry of Education
2023 - 1445

Bl U e S Canll nlic delils :3.24 JSal

the elements from the [row] of the table

120



bl sl ye 33ume yuolic pudaie olial ale¥l 2.

# Print the element in the [row,ccl] position of the table
data.iloc[0, 3]

826

# Print the elements [start:end, start:end], the end is not I1ncluded
data.iloc[1:3, 0:3]

gl g 58 Al pall g layt Allazall
Luad Adlayl Al el oalll 1
i dn s Ayl Al Ll oabll 2
\ SBL | e 3o polic delils :3.25 Sl

w&d‘;ﬁﬂhﬂ‘k%
C,.AJA.AS"’ Oy Addmbg}ml
.23 1303..\.@2‘1"

studentsReg clily sUsl cre Js¥1 35anll (e 391 deall Caginll deLidad fOF Zals a i (g (JULI 1202

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

828
1040
190
34868
285
71
183
16018
548
63

bl Y Zegidall yuoliall :3.26 JSall

pul il ajljg
Ministry of Education
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:M_ > (PR EN
=2 e ol ablimy aga adls
s Lgasand @ 19 33uaie Bgdun
.34;[53}9§A34HBC§J3sﬂJJquEgg
sunw‘g,AléﬁfdiqusﬁtCfgggulgﬂjg

.count. max. min and mean

.aléj}'l 4oild £ gamme a3

Grouping and Aggregating aexil! 9 Ole gaxd|
d;tﬂalgjﬁgLallbgaag‘,lc :LJ{CDLCﬁJ:FJ‘érCDLJkHJ‘aJE&AqLﬂJhMDLL:CrdqjETAQQLJJLHJ
-(df.groupby()) aadss

gl JS 2 AL 3,82 1 s JunsY lily Ao gama clynd O Juzed (JUEL Jarws Led
C#a?ﬁdlELHb‘¢&;A@iﬁﬂoAALDULHHag}ugAéng+e>U‘AAcab)*AérgaiJSCJS|bl
szl ULl Sle (SUM() g gmamed | A0 Gredasy " 3o 5" Sgae o liledl 02

Aaexdl JI gt :3.10 J gt

Groupby dadsy
Groupby Method
sum <LK groupby() s, ‘:al..\:.ﬁ_m\e

B Y1 2a3EY a8 kel g 3

cdalize s CDL‘d*QQLAL’Q dlllihg VH?UJB

ALY AGSEY Lia ¥ suall a3

BNERH (PRSI PR

max .

cubLucs;[}§L27|3AuﬂJnLueCﬂcgiqg
min sl IS B! et
mean

<

lasl gl pastl bl sl 2 df.groupby/() dads sl 2led) jas aalaal

Aalaie JS2 Hllall pyana oy egialail Loy Lllall ety asiie JUL 1282

# Create a dataframe with two rows, one being Regions and
# the other one the total number of students of each region
studentsReg.groupby ("4l oY1 dihiail ") .sum()

1l a)ljg
Ministry of Education
2023 - 1445

Akl g pans
A 0y Ablaza)
84464 ald
151527 dgalh
88482  Adadl) sgnal)
& sum alis
- 1473236 ol
Gredl Jlgs Su| 909884 EE PO
afisa lgeei ) 292996 puall
roshusly 443254 3 5l dnad
205673 P
354608 NS
162609 Jia
480060 Sl
1421176 Zasadies
145397 Sl

a1y 3gem ULl bl aremst df.groupby() dadsy alusiul :3.27 Jgall
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alaie JS 2 Bllall pyame ocundy cpmslsll @gils pog @gialaie «(polaal iy Bullal] ey pgiian (JULI 1282

# Group by two columns, first group the table by Region and .
# then by Level and for each group calculate the total NumOfStud Sl dah il dcgams
data.groupby (["ils> el ', "3y oY1 dihiall'],as_index=False) ['4i)bll gsaxo'].sum()

Adhll £ gana Aagall Ay ey Ada
553 aiosall adlell W 0
40495 Al dla Ll EIRITI |
18386 Al Al LW 2
as_index=false Ldars rr———— w3
5 88 02l 095 5872  JukW =y, w4
elowd (o Yot circal
Buas¥ 1941 L Soai 60
75462  Agtaylilsal doai 61
29097  Egalldl el doai 62
31688 Aausidl dasll sl 63
7209 JubY) =l S 64
65 rows x 3 columns
33ie sureel 2 bl Ul el df.groupby() s alusial :3.28 J<a aakaill ‘-ﬂ}w
EPUERY]

Adlaie JS 2 cralall fgazmag ddlall

# Create a table with one column for Regions, one column for total #Students and one for total #Teachers

studentsTeachers = data.loc[:, ['guialzall ggaxse','dilhll goaxs','dy)ylo¥l dihiall']]
studentsTeachers = studentsTeachers.groupby ('io) oyl dikiall ') [['guoelrall gooans', 'dilhll gooxs']].sum()
studentsTeachers
Opaledl pgara Al g gara
A1) ARarall
11092 84464 Aaldl
12503 161527 cigall
7156 88482  Afladll 2yl
114635 1473236 o A
62982 909884 EEPE
29971 292996 awalll
37617 443254 55l Anaall
16048 205673 s
26487 354608 o
17289 162609 da
46865 480060 B
®oe, 0o00® 108309 1421176 Aesdlii
00,,% o°,000 10039 145397 Yo

00, °,",° o000
° Bl ulilill 8508 Catall sgeall sy df.groupby() dadss alasinl :3.29 J<al
1l a)ljg
Ministry of Education
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:ngghéﬁﬁ
3 ‘: "~ e - 4 i . i
2 Ll sl of NN L&QU@ﬂMA&#ﬂSbMQLABH&U@ﬂ&y@ﬁbﬁﬁﬁﬂb@jﬂjﬁﬂbﬁlﬂﬂngﬂ
e oblu MMz ! ) o -
o Adgall o dmueeall Ao LUl #5150 (4S5 (410 1 a
oo jue JSdn Ad il

Oﬁﬂ&m)@jabﬁui

OBl CAdA a5l :3.11 J gl

28,80 Glikn e (5 g caw JST dudlate 2ol a5

Data Cleaning SLiLud adas

Sbledy CM.AA'

dup“catec‘()

SBLT) B game B 5ot paT @il e 3

]
1
value_counts() E

SBL 1 A gamme (o 28,518 Als ST Adlate Aeid por

isnull()

A& LAt (B gaiall (bl

dropna() Ll e dlee :3.30 JSa

Duplicated Data 3,5t/ SLLS

Liglsgll olia laay .df.duplicated() daudsgll ausns O liSaud 035,80 bl Lle Gyl Lol bilid) Ae gema SIS 1D Lo 3aml]

dup = data.duplicated()

.Ejﬁﬂuguhﬁ‘jb‘wmﬁmw
B, albilul (True) wlguw <
23,800 e el (False) Was <

.augﬂLygu%JL§wanﬂcﬂyhﬂHg§¢;u

# To see how many duplicated rows there are in the table

dup.value counts()
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# Now remove duplicated rows from the table
data = data.drop_duplicates()

dup = data.duplicated ()

dup.value counts ()

False 5426
dtvpe: inté4
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# get the number of empty cells per column
missing values count = data.isnull () .sum()
missing values count
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# Drop the missing values
data = data.dropna /()

missing values count = data.isnull () .sum()
missing values count
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# Check if there are negative elements in the columns that have numbers
data[data[ 'kl ¢ 5ae"] <0].nunique()
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dtype: int64

data[data[ 'cadedl ¢ 5020"] <0].nunique()
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dtype: int64

data[data[ 'ox)o¥) £ 5e20"] <@].nunique()
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import matplotlib.pyplot as plt
import numpy as np

import arabic reshaper

from bidi.algorithm import get display

53 5l | last) 13,43 <)

.Lg;n.xﬁaZLuilgu E?JJ‘ ChLSLﬂ{J‘ degaxa ;.Lﬁhllé?_a 3ﬂjl}1| aglainj‘

groupsB
groupsB
groupsB
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data.groupby ([ 'L hY) ki’ ],as_index=False) [['cuh¥l gsee’, 'coaledl g sena’, "Lkl g 5eas’ ]].mean() . round(0)
groupsB.sort_values(by=[ "4kl ¢ ;.=."],ascending=False)
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reg = groupsB.iloc[:5,0] .tolist ()
studentsH = groupsB.iloc[:5,1].tolist ()
teacherH = groupsB.iloc[:5,2].tolist ()

adminsH = groupsB.iloc[:5,3].tolist()

print (reg)

print

(studentsH)

print (teacherH)
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reg = groupsB.iloc[:5,0].tolist () &ha‘thaeusautguiﬁ
studentsH = groupsB.iloc[:5,1].tolist () BN . (
teacherH = groupsB.iloc[:5,2].tolist () = uére i 4
adminsH = groupsB.iloc[:5,3].tolist () Qe Sy Aoy pad )

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

.z¢¢¢¥|ag3u;g ‘\

\\

# This is a Matplotlib built-in style.

plt.style.use('fivethirtyeight"') R
dalasall e Teowidf g

# Determine the size of the figure

fig, ax = plt.subplots(figsize=(10,6))

rectsl = ax.bar(x, studentsH, width, label=get display(arabic reshaper.reshape ('ai bl ¢gaxs")))

# Reshape Arabic letters to display them correctly

regionsLabel = get display(arabic_reshaper.reshape ('gblioil"'))

meanLabel = get display(arabic reshaper.reshape ('bwgioll suzl1i"))

title = get display(arabic reshaper.reshape('gblis 5 ol 022! 0¥l g goadrally bkl gganse'))

# 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('aiilhil ggaxo"))
teachersLabel = get_display(arabic_reshaper.reshape ('guoelzall ggoaxo"))
adminsLabel = get display(arabic reshaper.reshape ('guio)! 2¥! sgaxs"))

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

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

regionsLabel = get display(arabic reshaper.reshape ('gblio "))
meanLabel = get display(arabic_reshaper.reshape ('bwgiall sazll'))
title = get display(arabic reshaper.reshape('gblis 5 L 8 a0l g gueldrally Ayl

ax.set_xlabel(regionsLabel)
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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groupsP = data.groupby (['il>jall '],as_index:False) [['ga)! 0¥ goana', "gaoadrall ggaxe','dilhll ssaxs']].mean() .round(0)
groupsP = groupsP.sort_values (by=['gao)!2¥! gsaxs'],ascending=False)
groupsP

O Eoara Oualtal goana Al £ gara Al
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fig, ax = plt.subplots(figsize=(10,6), subplot kw=dict (aspect="egual"))

#create the lists for the slices

slices = 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='%1.1f%%"',
wedgeprops={'edgecolor':'black'})

) L X 1Y ° ) e®® [ J
titlep® geat‘_dlspﬂ.gs(“bic_reshaper .reshape (groupsP.iloc([0,0]))
ax.sek Oatlt (titllep © @
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fig, (l[axl,ax2], [ax3,ax4]) = plt.subplots(2,2,figsize=(16,10), subplot kw=dict (aspect="equal"))

# First pie chart

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

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

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

axl.pie(slices, labels=labelsCor, shadow=False, startangle=45, autopct='%1.1£%%',
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[l1:].tolist()

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

ax2.pie(slices, labels=labelsCor, shadow=False, startangle=45, autopct='%1.1£%%',
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[l:].tolist()
labelsCor = [qet_display(arabic_reshaper.reshape(element)) for element in labels]

ax3.pie(slices, labels=labelsCor, shadow=False, startangle=45, autopct='%1.1£%%',
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[l:].tolist()

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

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

titled = get_display(arabic_reshaper.reshape (groupsP.iloc[3,0]))
axd.set title(titled)
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Data Cleaning

Data Frame

Data Visualization
Descriptive Analysis

Diagnostic Analysis
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= =] X

& (@) (%) https://teachablemachine.withgoogle.com 0 A B O ¥
= About  FAQ T I

im} ‘ T Teachable Machine X ‘—i—

Teachable Machine

Train a computer to recognize your
own images, sounds, & poses.
..||.-lII|||||||||||||||I'~1II|II|I||II||II|]‘| ’“l[|n..m.-..m[|l 'l"[lu..

A fast, easy way to create machine learning models for
your sites, apps, and more - no expertise or coding
required.

S m
Get Started y) "
cop IS

T .alo P5Js Coral ¥ nede g OO

D ‘ M Teachable Machine X l-l— = (] X
& &) (%) https://teachablemachine.withgoogle.com/train A s B a3 o=

= Teachable Machine

New Project

#\ Open an existing project from Drive. [ Open an existing project from a file.

Image Project Audio Project Pose Project

E@n based on irgaggsdrom Teach based on one-second-long Teach based on images, from
filen erSlGu; welcam.e @ sounds, from files or your files or your webcam.

00, .., 000 microphone.

DS
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T Teachable Machine

= &) https://teachablemachine.withgoogle.com/train

New Image Project

Standard image model

Best for most uses
224x224px color images
Export to TensorFlow, TFLite, and TF.js

Model size: around 5mb

= Teachable Machine

Class1 7

Add Image Samples:

Ck Al
Webcam Upload

Not syncing @1 L0

Embedded image model
Best for microcontrollers

96x96px greyscale images

Export to TFLite for Microcontrollers, TFLite, and TF.js
Model size: around 500kb

See what hardware supports these models.

Training

Class2 7/

Add Image Samples:
g. ® .%

Webcam Upload

Train Model
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= Teachable Machine = Teachable Machine

Positive /
File X Add Image Positive /
() Add Image Samples:
Choose images from your files, o
or drag & drop here C i
Webcam Upload

o

Import images from Negative V4

Google Drive

Add Image Samples:

= s
- B t
s - B o 2
Webcam Upload
Images will be cropped to square

= Teachable Machine

Positive /

21Image Samples

Webcam Upload . . . - . . l
Training

Train Model

o=

Preview T Export Model

Negative 7

You must train a model on the left
before you can preview it here.

21Image Samples

2. Train your Model X

] 94 e Now that you have two classes, you
= can train your model here (or add
more classes).

—
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