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myList = [-3,-2,-1,0,1,2,3,4,5,5,5,6,7,8]

print (type (myList))
print (myList)

<class 'list'>
=3, =2, =1, 0, 1, 2, 3, 4, 2, 5, 5, b, 1, 8]

pisgam 300 2 3515 aiy 13,10 i)
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import numpy as np

a = np.absolute (myList)

print (a)
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import pandas as pd

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

(-w..:—sﬂ' ) print(s)

0 -3
1 -2
2 -1
3 0
4 1
= 2 3 i) Sl |y g 3 pSire L
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¢ 5
5% 7
12 7
13 8

Name: Numbers, dtype: intéd

U P LB L - T B PP s B LA
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:(Attribute) aaw
Al sl gl SISl dda g e 3
Adaiie ol alusiul @wYl
Ll SIS o8 1l g e e
(grade) ds 35 Ao dl =518 4 (student)
.student.grade Lgu! 3,LEY (e

o1 a0 NaN gt £

.(Not a Number) L@ jud

Attributes of Series Object Alwluil) ;1S Olew
Aol SIST Lgal aiian cliSay Sl Legad 338V cilend) pians i @3y 3.5 Jpaandl 2

Al 51S Silaww 13.5 J gl

&
Alilodl) s a5 size
(B 8 Aledesll 5518 @l 2SS 131 (True) vl gus s 5
. . . is_unigue
(False) bas pa 5 Lgila ¥,
st dpud aall Alalostl 518 518 151 (True) g as
5 h hasnans
(False) Uas pa 5 Ll W1y 50504

Aldoat! (518 2 cilewd! ols iaa Gubs

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

The name of the series is:

# Print Series size

Numbers

print("Size of the series is:", s.size)

Size of the series is:

14

rint("Are the elements of this series unicue?", s.is unigue)
4 r s

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?",

Are there empty values in the series? False

5. hasnans)

Alolostl st i S5 13 yenr)
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DataFrame Object oLGLd! HUal (IS
2 JeS) Cale zaal . pul 0l A3 aluiools Jiogs 3,500 2 L8] cilila e Jaall oliSay . JuS) o il Lo gl 3891 2 L0l 51591
bl s 2 (5,8 S Cale ) lalll oa 03383 Ol I 7l yiung 3 ySia

OS Library (Laild allas dCSe

(o) Juds = LisY ailsg sl 2 5855 Leil o ((OS) audadl pltad 4.Se ol i) WliSiay s ily (olid] Jaad) cala (e 32200
PYEX P PPAVIES- 1 B | PR IVEN (RO POV | Y- PPN PO PP 1

import os 8 ¥ etcwd 3
os.getcwd () e LR

At Laall idss e Luas |
(get current working directory)

A — ——

"C:\\Users\ \Documents\\Jupyter examples’

Juatatl alls; 3.5, :3.14 jCan

il aladl 8 Cala 4o 10

AutoSave (8 o) [T saudischoolsxlsy -
File Home Insert Page Layout Formulas Data Review View Help = Comments 5 Share
X S dn Y =Bl= Number  ~ | [EConditionsl Formatting = | Elinset « | _
- i B e ol
le];u BIu- Ax | =ZEE=8E- g%~ 9 9 | F5EFormat as Table » T Delete ~ e n.
« F B | & A~ EE # v | 90 [ el Styles - [l Format = |~ Diata
Clipboard & Font Ml Alignment Bl Humber L] Styles Cells | Analysis | ”~
F2 * I & || o .
E ] C B A A
Alial g gan Al 1
826 S aglad it Boemis! el 2
1.040 ERFE At Al ol 3
190 ol s At Al ol 4
34.668 G it dsalt Ll | &
285 Tapions Wt dhsmpalt LTy 6
7 Aol dg i gl ey R 7
183 A aghad dagatlt At A 8
16.018 T gt Aoyt A 9
548 WS W galt dom palt ol 10
63 e gt Ayl AU 1
113 SN mlad alaghall il pall ol H 12
16.544 Jole Altsgialt dimpal el | 13
34 ol A i JRalat g LBl 14
3836 S Julet ety el |15
149 Iagiime’ A oy ol 16
6.057 Sl At Al yal T 17
56 S n it ol Ty 13
2.216 g TP LTI P el 19
10 LW E Anghalt dlmpalt el 20
1481 e lgialt inya S 2
1.030 el Jab Bl S £
380 Skl Agdtaat Al palt ol |3
a0 S Agialt oyl e Bl
=l . 74 . Sy ety el 135
[« | [0 @ .. [ R ohe) osbils pselsalls ddell | 4
Ready 1T Accestibility: Good to go H I | - + + W%

Je&1 Cale saudischools.xlsx :3.15 Kol

bl duaie I3 fpe modaid) G 51 59 B (ya Aedde pu peld 1100 2 Lgamiuio A1) SBL A gama (3

oyl 1D (o5 sl oS | ke DLl ot diwiow! EliSes NTEPS://open.data.gov.5a 42 sauud| Ao g2al)
https://open.data.gov.sa/ar/pages/policies/license ds sl O BLed) Ol b ¢ LS L




Ll Atlal ULt 5Ll 30 Y1 LS Cala Jigmnty a gt oY

data = pd.read excel ('saudischools.xlsx')
data
CuY) Beada Gpdadl faane Abligsena Agudl gy Aaall Ay Al
0 0 828 SN adat il ailedll waly 0
41 72 1040 Gbas  Adlaidl Ber 1
10 123 190 i-ladns  Agayl il g 2
L 'L Ly i E'-""’ 1152 1843 34668 EER T RS RIS oyl 3
JS daasd G o pkid g
5 ,Sie cale g JuSY1 ile 'ye 0 41 285 Bas il il gl 4
0 18 215 S sl J 5992
0 40 154 T Jakyl ity S 5693
0 12 86 i A Al Joai 5594
0 3 15 S Al dla Jai 5595
0 2 19 S kil e, S 5596

5597 rows x 6 columns

kil Hlt (L231 :3,16 KLl

o L3 Al g Aiotas <3 3k (e BBy G| B EiSiad (F3uknlin oass (81391 (ool (§igmiomad oS N ke 51S 13}

2 Ao Gl SISl (e Lgie | 38 o (ol | Joaal A 39 (et iy puini (Sheet_name) (e yuiie (read_excel)
ol 91 Jaalt Ay g | piliiw Lgild . 3B Had ) Sk 13 . JuiaS N1 e

Attributes of a DataFrame Object SLLL Hla) (318 Olew

LBLLT sls| [alS Clew 3.6 J o]l

e i P | ;u;!.al...._.i_,_-,.d,;:a shape
(N xm) Sl el d paliall Jlon ¥ ssali as 43 size
3g0e JSI hauill ¢ g5 pom i dtypes
-;u@ajua!am'lsm'lﬁ;ﬁ columns
das W elawly B gicall) sas ,.__h,:: 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 iyt Y Lihiall ”
object Al yall Halaiie 1 Shiad ABLis| LLiSee,
object iuwjiedl g g3 E : .

" i yluat! 3l #) atusculi i
intéd -V T e “f”?ﬂi}’ i
inté4 Gaadrall ggans Jaxmt Blai Lol laiat o o e a9
intéd o421 3Y 1§ gans gl g 3elpal Jguw v pud | adadiall
dtype: object S
# Return the number of rows and the name of the column

data.axes

[RangeIndex (start=0,

IndexX(['4isdhll £gaxa’
'oa2)1 3Y gaaxa’ L 'paadreldl gaanae'],
dtype="cbject' ]/]/'

F

stop=5587, step=1l),

I'E_l.ﬂ_}' 1-1 =1 -‘-II Illl ,IE___'_J!_J?.I ‘-'-]- 1"|l’

.

il Alsie B
£45 035 Ladale
Al SIS Sy
String.data acas

~\

0 S Y 1 SV L PG ISR RIS - T L

ol ily SlLos £1931 :3.7 J gl

G5l Sl g3 il Sl 93
str or mixed | object
int int64
float floate4d
bool bool
MA datetimebd
MA timedelta[ns]
MA | category




Indexing 4w ygall

Ay pgall fpainD Wl ib 2 ,b KA, 3! _;I Bgdiall poamtl Lgeasiod 3l alendd! ;I Lol 3laaYL A5l ga (Index) . gall
oians L gl B aee ¥l Gang Chsduall puen HLin ! Sy e bkl s (e lilad! e Saee Wy Cagieall |3use 3l alal JS2
A ygall yal mllaias ga (Subset Selection) auja Glilo de gose jLisl . 2gec s Caus JS Cra piaws gl i5iec¥) puas g Cdgiiall

A ygill Lpalaeiiat i€l Lalllsgll de AN may aalan)

OYISI pa Tg W psliall s 55 head))
.;,.1‘15.7';_1.-5‘,.“..&"31_,....=MI?; tail()
a3 53 S et 3 g (ISAT Bk pil ) add) ) value_counts()
B W) peniall g agl a..;.._.é-f_u-.g idxmax()
T puatiall o gl Aeud L""‘H idxmin()

Using Indexing in a Series Object aludlull) (IS 2 A pgall a dniw!
ilygioea €30 gh Attt (SIS a el MELESk, e 2 ALt (B Lo 020 B ygalh a8l 3ok

print(s)
0 =
1 -2
2 -1
3 0
4 1
S 2
o 3
7 4
8 5
S S
10 5
h B 3 & (.wg&m )
12 7
13 8

Name: Numbers, dtype: inté4
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x=4
print ("the wvalue of the index",x, "is",s[x])

the wvalue of the index 4 is 1

# Return the first 2 rows of the series

5. head(2)
0 -3
1 -2

sdat Bas) 1YW Aeual!

head() (yaads glt Ja gacal)
Aladuiall fpe JS3 5 a tail()
Aol slislg

Name: Numbers, dtype: intéd

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

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

0 =) o in

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

= 1
% 00 =~ o W RO R WLn
O O e W)

: Numbers, dtype: intéd

Alealohl (1S 2 R pgal! aladeint 1318 sl




Using Indexing in DataFrame Object SULd! jlal (51S 2 A pgal ! at i)

—_—

# Printing the first 10 rows of the table

data.head(10)
G Epana ualaall £pana Al fgaas sl £y Al 4y Ak
0 0 826 A Al il addaslh oel il 0
41 72 1040 Sbas  Adlaylda ol 1
10 123 190 d-ladua  Adayidh,d oal it 2
1152 1843 34668 slet AMAY Al oals )l 3
0 41 285 Ldas  Apilidla el 4
L 19 71 Adadgs  dalidl,d Sall 8
0 0 183 Sl ol L atldls syl B
462 980 16018 gl Ayl dlald oabdl T
34 42 548 Lias Al tldidh oe )l 8
2 28 B3 idadug U tlidil sl 9
data.tail ()
GuH) Eaada Galad paaae AdD Egaas Algudip Aagadl a8 Al
0 18 215 gUe Adagal uad 5692
0 40 154 gHle  JukY al, St 5593
0 12 86 G Sy dla cloa: 5694
0 3 15 gl Unsgiall ds ol oot 5595
0 2 19 gAe  JukY al, Sl 5596
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# Acessing the dataframe attribute

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

print (col)

108y ki
> yall
Aw)ladl g g
Cdld! § e
Oetmadl g gamas
o= 2 g

'columns' te print the names of

data.describe ()

.

Liats § potdSid

st describe( )

ha i ey

Al Auilas 31

-

J

O Eaada  Cpaliall Fpada 4kl g gara

5597.000000 5597.000000 5597.000000 count
19.459175 89510988 1110.124352 mean
66.800341 192359535 2950.990275 std
0.000000 0.000000 0.000000 min
0.000000 4.000000 31.000000 25%
1.000000 17.000000 136.000000 60%
10.000000  82.000000  808.000000 75%
1152.000000 2090.000000 36416.000000 max

Skt Mt (518 B A it Al 13,19 Jeal




A4 50 OUbLe Ae pane Hbiis | of OBl Adial

(Attribute) oLl daias Filtering Data or Subset Selection
shas ] ddes o oLl 7;‘-*-5 Bl bl paa e A 2l LeLesl, cbludl de gema Al EM*‘TQ’L—“&' o &
cbludldegema (pa yiial e j 185 degema HLun Y Callud G wuall Wlis cilad 1 Gaans Aalis) 1 pliod el alual)

ac gazel! Al r'di‘lw'j h da sl .(Boolean Indexing) aialaill i ,gall 1;1@!4;&@3! IO D00 . PPN P I R [ R T
=l gl s pall 35 5 o8 alaill Ay gdll @laTiw ¥4 .iloc 5 loc b alaziuly 98353 A gLl oSy
dloc gloc gl

Boolean Indexing d.alaill 4w ygal!
| . Lo g e Ll de gacel ?_q.n.'l.n.i'l!fu__._ill A L_,.‘dl LJ.d.a.'Hi_,_aE-_j_p‘_‘rm

aagas 3 35he B 2 Glaitt C5lalal) :3.9 Y gt

R s ;
’ i85 9.(Boolean Operator) aualail | odbelall al il 1 -l
and & g #
| gl He Pwee 5 Sae 2 alises JSL Audlaill e dalall
ar 5
not e

ALY S e AR, e, dalSS

¥ Return the elements of the series that satisfy the expression s5>0
s[s > 0]

09 =0 o Ln b

]
10
11
12
13
Name: Numbers, dtype: intéd

0 =d o L LN Lo ) S

s[{s € =-1) | (s > 6)]

0 =3
1 -2
12 7
13 8

Name: Numbers, dtype: intéd

# Printing neot(s<0) => (s>=0)

s[~(s < 0)]
3 1)
4 1
5 2
] 3
T 4
: -
) 5
10 5
11 2]
12 1
- 8

Alealeaall SIS A =Dl duaas 13,20 SA

118



Indexing with Loc and lloc Methods lloc g Loc «gbuwl &e A pgall
ol il B350 B A pgald g 31 381 plall (pain 1OC g Hl0C 33 o a3
_{E_l..u:::lr' ,-_L.,_.,.,.lj ERE ‘;‘L.MHEM:EIE agaall jlie, loc<

(3aac¥ly agiall als;l) ssazll Ampmiall slac¥l puslpe 2 5aae ¥y Cgaiall sl siloc <
doc( ) caslals abilaad) sl 0518 Al il e AV o olial bl

Caddoma (pgac e A9Y! Awad) Bgdiall delLdal loc( ) Ak sk oot JEL) 120 2

# Choosing the first 5 rows of the columns 'd,bb)V asihial' and 'dl=pall’

data.loc[:4, ["du> e 11", "3 uy1 0¥ dikiall']]

Alagall gy Al
setsall pilaill sl 0
A Al a1
gl da el 2
Ayl dla al gals 3
4830 Al el l 4

Ly dadoea :-"'-""i""‘-'t;?‘dt.-"l-’-'-ﬂl sl J}-i -H'-'EL.'_'I__..[:- =21 LJE:..&.]'

o dgac 2 3a0meae dad Lgt U = lLudl JL':L Bgdus de liday 11_5..5:“ G s 2

# Print the rows of the dataframe that have a specific value in a specific column
data.loc[data['i,;' oy Ghia '] disin(["déla0 ', "oy d1'])]

Gu i Epata Cedadl ppans A0 pgaas Al gy el Ay idasal
0 0 826 S ks o el 0
41 72 1040 Lias A e iy 1
10 123 190 idadus  aday i ol 2
1152 1843 4668 g ik s 3
0 41 285 Sgas Lk wag 4
3 54 391 ulet Al il 4807
0 10 17 Bias gl ald 4808
0 0 1 Adiiyy laidil il 4809
3 62 387 Gl sl Al iald 4810
10 18 220 gaet ekl el aldl 4811

1318 rows x 6 columns

Sama 33ac B35 ame Ragd Lg! Al Sl sl Cagdes delils 13,22 S
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dalaiell uolgdgac (pigac e l;LﬁnﬂLthJl_;th_-;ijﬂmj studentsReg e lfi_ﬂ._l:hﬂLJL"u_}LhE:F&ILw JE 1 aa 2
Al st 4a,

# Create a dataframe called studentsReg with two columns Region and Number of Students
studentsReg = data.loc[:, [ "4 ll ]l W','E__'IJ'_"'!'I A alsis J1"]]
studentsReg

A0 g Ay Ahanad

B26 iy o
1040 o= 1
180 e 2
34658 ey 3
285 i 4
215 o 5692
154 o 56893
86 S 5594

15 i 5585

19 St BEOE

5597 rows x 2 columns

studentsReg e o ol U L2 1323 KA1

ULt sl (e Jo¥! Cauall juolic pranr dgamat i10( ) A2k a i Y1

EL,)#JL'J'::E
0 e s Ogls

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

data.iloc[0]

@hag) o)1 oY1 Lihiall
oo | Wi 1o yall
_;L.'l_.i_“ P..t__Ll_.-} i_.ﬂJJ_JL_‘.L EJ’_’
826 )b ll £ gaxs
0 Oradrall £ oo
0 020" 2 gaaxe

Name: 0, dtype: object

il jls) cpn Jg¥ Gl jslic delds :3.24 01
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"‘:""L:'L:":'H Ju-:pt I._.'P‘u 2Ailmea _}..-.-dL:'.E 't-l'h:u'u J.d'l.:l-.li m:ﬂ-1 :5Tj

# Print the element in the [row,col] positicn of the table
data.iloc|[0, 3]

826

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

Al g 5 Al Al Al
sy MY e Gal N 1
iladys AgaYida,d Gesd 2
\ Ll sl fye aames jualic d2lds 13,25 €2

7~

Cptcall 8 paliallidelds

,b.d-hﬂ_‘ s n:JLUij L_.,."rL‘iJl
29140500

.

studentsReg wlily sl (pa Jo¥1 sganll (o oY) 3 pliall Chgiiall delidal fOr dals oo JUL1 1002,

for i1 in range (10):
print (studentsReg.iloc[i][1])

826
1040
190
34668
285
71
183
16018
245
63

il ey degdall poaliaft :3.26 ool
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:(Aggregate Function) aesitiatis
“Bgdis @B ps dously ) bl agm a1
U A g« Lis Lgasand @iy ll 5 55 0atke

By B jamge dayd g 3
SUM 18 Legud J58Y1 puaseall Jl3s

.Mmeans .ming .max, .count;

pLﬁJflu.‘:Et}n.:-ﬂ:.:-;J

Grouping and Aggregating asesid!g ole ganl!
ey ylall o e sl cilegema 2 cililull degama yuolic gy dilee owd
al ol ol W1 1 dd @t el ik 450 2 el cile gasll ol e Sl

.(df.groupby( )) aauls,
ganll S 2 AL 3 58 2 0a Y il e gazea iy o Jrued ¢ JLL i Lad
et e e Gupal sl alilidl Gegema 2 fre M soe A jae 2 ik S g 13]

Aaeallabiladl e (sum()) goemd! 21 Guadady " Ga,all" sgee o caliludl s

duncasil | J1gd) :3.10 J gt

-FE‘;E'I dailalY ,_,.u:l!lﬂ'l Jutall E"-""

.,:Ié_;.".‘ilfq.q.'iLEJ h_.,.-ii.'.'l" aaall h_:u-_...l

Groupby 4adsy

Groupby Method

sum UL, groupby( ) dads s alusiul,
- ‘ Aalins oile pama iﬂﬂh@{ﬁ-.l—a—uﬁi
Dbl ol pa) B 108 hielo ol ySang

| a2 il Juba)

# Create a dataframs wi

=
=
: y
the other one the total
|

mean ‘

alasl gall ayan UL 5l 2 df.groupby( ) aals alhay! Lans aalid)

Alata J6 2 A §gana Cousdy agiilail Ling dlall pramts agii ( JBL 1202

h two rows, one being Regions and
numbar of students of esach region

studentsReg.groupby (" 4. ! oY1 dikia i1 ") .sum()

Acdall  pana
a0 Akl
84464 dald
1515627 il
4 I N BE4B2 Al symd
3 *’F 1473236 -y
o el dlye 909884 3,
s b o 292996 sl
443254 gt Azdd
206673 ol yd
354608 o
162605 S
480060 o

1421176 a ) A
145387 o

ES PR TIPPTRGT ) I Y e__m_'li._r df.groupby( #-‘-Lu_du_g- FANE i 3.27 JEEN
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dlaie JS 2 Al fgame conndy ciuelll gl oy wgiilaie (o sleal Ly Allall prasy agiio JIEL 1282

# Group by two columns, first group the table by Regicon and

§ then by Level and for each group calculate the total Numofstud L;J_grﬂl dalaill dega=s
data.groupby (['4ls s 11", "d 31 2Y) dibiail'],as indexsFalse) ["4ilbkll giaxs"].sum()
663  Laudiuldl | il 0
40495 sy ilad KU
\ 18386 4 ihad w2
as_index=false da i o3 19168 Aaegia o Lid 3
) 98 L pgall Dgsd 5872 JakYab, Ly 4
slas! Jpe Wou Casall
\ Baec p 184 Gl Joai GO
75462 eyl ,d dat 8
20007 il ot B2
31688 Al pdl ila il Sl B3
T208  Juk ey St 64
65 rows = 3 columns

5adsia bias! @ Sl jllal p et df.groupby( ) daey alans. :3.28 K0 dalaill e gacna

3 iyl

famacwalgdalbill Con panimi fnalall sucsd dlall sacgdslaiall s bl jUs! cLask hEE— JEL s &g
Aalaia €2 rneglall o alla]

# Create a table with one column for Regions, one column for total #Students and one for total #Teachers
studentsTeachers = data.loc(:, ['jualasd! ppana’, "Llhll ppana', "dgpi2ayr Lihiair']]

atudentaTeachers = atudentsTeachers.groupby ("L 2y Likia W' [["gualeadl paana”, "Il poans"]].oum(})
studentsTeachers

Cuadadll fpages gD pags

11082 24484 lay
12603 151527 dpd
7158 B8482 JLdl gl
iy b

114635 1473236
62082 909984 A
29071 292996 et
ITEIT 443254  Bbad dgad
16048 205873 Ly
26487 354608 o5
17289 182609 i
46065 480060 e

108308 1421178 dafdifs
10034 145347 A

Fuaad| llall WiieS caleal! sgeall wuads df.groupby( ) Al s alasnat 13,29 Kol
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i;l'I,:'IL_l.:JI " -I. -
:(Data Filtering)

Data Cleaning Slilud) cadais

H1J!i_m“'d_11ﬁ l;L&_g- gldes edadl Lid . h_pu.ﬂ!.&l.'l:-__u.uu.ﬂh;\hky." I.J'ﬁdil |-:|._1_.. P_G_U‘_,_q.

Sblad! o cudy 1315 4 il Tolidl bl degama fre 353001 2 ol AaEL of 3,50 cbll

7ol Aalee pa bl caylals
o Ameeall jud elilodl 3105) 4
s b JS Aauill gl 383N
degazma (e ALISH i 1 55,S11 4

bl

Cblud Cadais Cabllag :3.11 J g

550 Sl e (§ giow cieo ST Audlaie Aol aa

duplicated|()

A2 laki Lidah s

Sl k] P hwli.g;.&.!lﬁﬂlﬁ_ﬁl

value counts()

-&h@'h}wjﬂlﬁ;lﬁ@ﬁ@hﬁlﬁiﬁﬁ

ismull()

.i.l".‘-JL&.H-_-i_g.ﬁ.-n.Th_-i.'uhf

dropnal)

sl e Al 13.30 jgan

Duplicated Data 5,531 SLiLedi

oda lasy . df.duplicated( ) aidsgll aosins Ol LK aio .5 50 slbile e ggaad vl dwlall abldl de gazma cilS 13] Los Ga==ill
S mlily e dilgial o Cae JSSd il ie da B dauls ]l

dup = data.duplicated()

3,80 ULl :(True) g <

oSl e sslilY ((False) Uas <

,:Jul._nfﬂi.:_gq:‘na}_"_i_}ﬁl ._jj.a.;..aﬂt.q.k_‘].au'dliﬂ.dfsdfu

# To see how many duplicated rows there are in

dup.value counts()

False 5426

True 171
dtype: intéd ’_\

3_;_,.5.4.11&.“1.11:4:

df.duplicated( ) Aads; al aaad 13,31 KL
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# Now remove duplicated rows from the table
data = data.drop duplicates ()

dup = data.duplicated()

dup.value counts()

False 2426
dtype: intéd

1380 Liio 171 il Guolidl csbilual! e gama 2 angs
Sl CBgacall 35, lall s0s Calal e cdrop_duplicates( ) dads, PRE SRR TN (PN VRN EN

.3__})5.“ I—'E'j-ﬂ-l-ﬂ-” EJ'JE-L:-H ,j.d-l.'h“nﬂ -_‘Ll dualadl 1;1L1L_|.|.T1 Eu:j.q.-.q ni.g_..:l_‘h.: lle lE_J)ﬂ! '_Hj.ﬂ.a.ﬂ." B s

" o o

drop_duplicates() 1adsy alasanl 13,32 21

Empty Cells 4&lalt L))

#
lﬁhhlﬂatiﬁcﬂ:“datalsnulli }a.d.ﬁlﬂjiﬂ..l:r_'m| MLEJ}EMHELGJ 1 I WP B | PLA W W E.Lj.q:;.-m:.-.ﬂf l::-EL.q_d,_B.E_ﬂr_'-ﬂ

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

= B s U0 Gy LN

dtype: intéd

.i_,__,1 2P 4 aliadt

doyaall ga5
GOdbll faaxs
Oradrall g oy
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# Drop the missing values
data = data.dropna()

missing values_count = data.isnull () .sum()
miszsing values_count
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# Check 1if there are negative elements in the columns that have numbers
data[data[ 'ill F yees'] <B8].nunique() |
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import matplotlib.pyplot as plt

import numpy as np

import arabic reshaper

from bidi.algorithm import get display
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groupsB = data.groupby(['i A didl'] as_index=False) [['Cu/eil fyena’, "Cpededl pyuns® , "Ulll £ pens’]].mean() . round(@)
groupsB = groupsB.sort_values(by=z["4isl F e’ ] , ascending=False)
groupsB
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reg = groupsB.ilec[:5,0].telist ()
studentsH = groupsB.ilec[:5,1].toli=st ()
teacherH = groupsB.iloc[:5,2].tolist ()
adminsH = groupsB.iloc[:5,3].tclist ()
print (rag)

print (studsntasH)

print (teacherH)

print (adminsH)
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(5.0 ,97.0 ,102.0 ,105.0 ,110.0)
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reg = groupsB.iloc[:5,0].tolist() F Lag o1 i &l | LS K
studentsH = groupsB.iloc[:5,1].tolist() : ’ )
teacherH = groupsB.iloc[:5,2].tolist () BV pal eyl
adminsH = groupsB.iloc[:5,3] .tolist () k R Sy dos palt )

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 lﬁh‘wahh_______
APV | P R

# This is a Matplotlib built-in style.

plt.style.use('fivethirtyeight')

rmadadnal | e ioendd ! ads
# 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('diilbil ggaxs')))

# Reshape Arabic letters to display them correctly

regionsLabel = get display(arabic reshaper.reshape('ablLiall"))

meanLabel = get display(arabic reshaper.reshape('bwsisat! sa211"))

title = get display(arabic reshaper.reshape('ablis 5 Jadl «guauy!2¥ly gueldaaldly dalhil ggane'))

# Set the labels to the axes and the title to the Bar chart
ax.set xlabel (regionslLabel)

ax.set_ylabel (meanLabel)

ax.set title(title)

ax.set xticks(x, regCor)# show the wvalue 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=(10,0c))

studentslLabel = get _display(arabic_reshaper.reshape('4i.lbkll gganxs'))
teachersLabel = get display(arabic_reshaper.reshape('(isl=zall F3axs"))
adminsLabel = get_display(arabic reshaper.reshape ('jp.)! Y| geaxs'))

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('gklLi.11"))
meanlLabel = get_display(arabic reshaper.reshape ('busiall s12li'))
title = get display(arabic reshaper.reshape('ahlis 5 Jaisl a3l 0¥ly gualeally dallall gaana'}))

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- .01 "),as_index=False) [["; ! sY! pesnas','Gaalnadl foaxs',"Llbll geans']] . .mean().round(0)
groupsP = groupsP.sort values(by=["';. o' 27 pseas'], ascending=False)

groupspP
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fig, ax = plt.subplots(figsize=(10,6), subplot kw=dict (aspect="egual"))

#fcreate the lists for the slices

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

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'})

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

AX.set title(title)
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fig, ([axl,ax2], [ax3,axd]) = plt.subplots(2,6 2,6 figsize=(16,10), subplot kw=dict (aspect="egual"))

¥ 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="%1.1f%%',
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([l:].tolist()

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

ax2.pie(=zlices, 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:].tolist()

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

ax3.ple(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[l:].tolist()

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

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

title4 = get_display(arabic_reshaper.reshape (groupsP.iloc[3,0]))
axd.set title(titled)
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