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© .(10>) New Je bl ctlialss o duglall gl g3l § <
© .(3 ,5uLJ1) Python 3 (Ipykernel) sas <

0.&9 ool maaaill 25 o Cags adle 2. cl Aslil 5 KAl midiug <

im) \ — Home Page - Select or createa r X | + = o x
C M () localhost:2888/tree A A v B Tt & 2
: J u PYtET Quit Logout
Files Running Clusters Q
Select items to perform actions on them. Upload |New~ | &

i/

=
1

[ 3D Objects

) Anaconda3

O Contacts

O Creative Cloud Files
O Desktop

(O Documents

D000 0[0|0|0

2 Downloads

£|; Home Page - Select or create - x-.| & Untitled - Jupyter Notebook X |~l— = E
C ® () localhost:8888/notebooks/Untitled.ipynb... A} @ 3 B 3| ¥+ @ 8
— Jupyter Untitled wnsaed changes @ Logout
File Edit View Insert Cell Kemel Trusted | Python 3 (ipykemel) O
+ || | B+ b P'FEUI'I.C'.H' Code &=

Motebook:

Other
Text File
Folder
Terminal

4 hours ago
2 hours ago
3 hours ago

3 hours ago

9

Name ¢ Python 3 (ipykemel)

| = - \‘.

'.{;:_-.:q:,_ﬁth.ama__._\s.

S allall 3 yas 5 Saa (L2513, 7 el \

(1 b e of oo 2utos sy
}_'l‘lll FJ”.jJ—!ﬂjud"‘.. i
Ministry of Edi C]H#IL:‘J'FL‘;-U‘F@Q}J
2023 - 1445

EIRPLE-FY ) E,.sb1£é'h’l1q.uﬂ'1
Ol (193 ga

102



ALEES g g 3,500 2 oWl wlmali y BLEN gl Syl o3 ale b She comual o s oY

s 5,Sae 2 el p elis Y

O e sl s U505 palg¥IS] <

doial b Slowell ju Luals Sl o-{M}HunuinMH
'*Wu-“* 9»ﬁ*j¥1mw1@_ﬂ@jﬂ

im| | _ Home Page - Selector create a ¢ H_ & Untitled - Jupyter Notebook X |—i— = a X

C M (D localhost8888/notebooks/Untitled.ipynb... A & g B 3= @ 2

" Jjupyter Untitled wssedchanges) @ | Logout
File Edit View Insert o Kemel Widgets Help Trusted 4 |P1.rtnun3|:ipyl-:ernei} @)
+ = @ B 4 ¥ [pPRun B C M Code v

In [1]: | print ("Welcome to Jupyter Notebook") o
Welcome tTo Jupyter Notebook o
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il Ba il 3,000 dadet gl oyl

sls Ao lant 5,80t 1 daaad

: : I “-

A o A O (L) File Lle Ll <
+M ‘L.H*i'
© .(s L) Save as jual <

€© b sat Ll (as) <

0 (daaa) Save e dasisl <

im) 1: Home Page - Select or create a ¢ :H:J & Untitled - Jupyter Notebook ® [-l— = O x

<y (D localhost:8888/notebooks/Untitled.ipynb.. A* & g B {3 = @ e -

'fOlpyter Untitled utcsaves) @ Logout
File Edit View Insert Cell Kernel Widgets Help Trusted |Py'lhnn 3 (ipykernel) O
Mew Notebook * | P>Run B | C MW  Code v |-

Open...
Make 2 CogY... ne to Jupyter hotebook™)
Save as... |
sputer Notebook
Rename...

Save and Checkpoint

Revert 1o Checkpoint b |
Print Preview
Download as k
Save As X

Trusted Notebook

Enter a notebook path relative to notebook dir

Close and Halt
Iocalhose8B88/nowBooKRURtIRR) | T o

im, | __ Home Page - Select orcreatea r }EJ & My first notebook - Jupyter Not: X l—]— = O X

C M (® localhost:8888/notebooks/My%20first%2... A @ g B &S| @ @
p Logout

Trusted | Python 3 (ipykernel) O

: jupyter My first notebook (autosaves)

®e o9
. : Tie, Ed.!t: e &iew  Inset  Cell  Kemel

o0, * " =+ _ae
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Widgets
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gl e jadt daal

EE,."IL'W uu__}-ul

SBLA Jdl Goiald ) OLase

www.ien.edu.sa

ealie s gs 35 5o @by puyall 1208 2 liliatl e Fabantl Jou oo cnl S0 actintn gl 31 11 3 bl @3 Galuad !yl 2
i Al g 3 pSae 2 sl

NumPy Library $leed d.CSe

Ogeld) 2 Bsaal UL pe Jeall 300ld 3080 a9 (Numerical Python) gaaatt Hauldt I (NUMPY) glead 35S @l 5a
ilagaiall Lle dual 0 cllead! (e degitie Ao gama ol oY Lgalusia! (S

(Slead AcSe aills g :3.3 J gl

((Method) aads 4

Oolse dlai,a Al o a olBgsiall dall add(arrl, arr2,...)
J>1a Lgay a3 w9 (Object)
walBgdiall Ly Itipl 1,arr2,...
:JEL e Ae . (Class) asas - RV LR el
.np.add(arrl, arr2) AL ALl Bagdeall 3 penie JST RGN Aagal a5 absolute(arr)
Ala il Qagaall @ coianll 45l t:.J.; maximumlarrl,arr2,...)

rebiailB oia ol Aalidl Jhuge 5,She B e dails (L2IL T

(Array) 43 gaae myList = [-3,-2,-1,0,1,2,3,4,5,5,5,6,7,8]
iSay bl e g o print (type (myList))
aall cyecalh s dolams Y print (myList)
A <class 'list'>

(-3, -2, -1, 0, 1, 2, 3, 4, 5, 5, 5, 6, 7, 8]

Fiaige §ySae 2 dails auag 13,10 Jil

25130 Aalall o3l dc Lila) (absolute()) datlal) daal | 2als g anicioio oea pall aladll 108 24 cliad AaSa st
Eeall del, 9 = plasl 9 iblias diSaa

" N
O LliSia (AGSe aladaiul wie

Lgasls g alsmied Low! Lgdaal

(ot pd | ilaladie 8 import numpy as np
\ A
.'.'.-- ...'
e, ", « 889 a = np.absolute (myList)

Cpe Bauls g Al Aie

D e Syl / print (a)
Pl eraplongljags acse
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Pandas Library !l d.cSe

SIS (e Glanady olegs Wlling ogild) (SIS G amy bl Gl il 308 231

w1yﬁu|ji{lnteger5]‘-E'l_"n._|_‘!-q.r..=J1;~1..L¢:f|}&u@|;?p&}jlé‘]hhmu.lgijdﬂwhledbi dBgaima ‘pe 3 )luc ((Series) alwluall <
A La i s i) SISy ((Floats) o dad) aL3 3319 ¢(Strings)

Sl Jae 35392 Jau] 2 LgaLiia [ slas¥l 0 abls JSua sa ((DataFrame) bl Ul <

3 ! (S LaS (D I Lag el gl g @51l 0y a) yduall fya Uil sl ol Alidisia o Las] wliSas Aol dilaw g dudlud 518 JSU

.dz 3119 JJSON 5.5QL 5 .CSV 5 S| Poia il jalian fya cslalul!

$leatiy ol dils OLES (o SN 3.4 Jgdnt

el Sl e leay At gasli SGLLI e NEEY :luL_HII Eij:ﬂ'

R E P (DataFrame) Sliledi jliat «(Series) aluluia &L‘-.‘:Lf.hil_}ai

BT gl s LAY Cas tlas Sl | fpe YV Dlia ps Jalals a1

B 5,81 O L DO R ST P o BSIAT Al A

.C.:LIJ'I......:-..'I1;I_;,.;._..1_ L&;JPAJ}&UL};.T'J}JJ-J F‘mw+

Series Object Alwlucdl alS
i€y g lall 2 A0S alaiiuty ol Sae 2l il 20Se e wlile wlliy abudll albial] ¢3S I AaSLal oia Jugais agdien oY)

import pandas as pd

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

gl print (s)
0 -3
- =2
2 =1
3 0
4 1
5 2 A o) Sl piiigom 5 520 B
6 2 SLiSad 08 Jadd 3o 19 5 pe AGSTS
; ; glaSLi5 ,Sali 2 et i
® 2 L .
® ® 2 . A
.'::._._,nl!h.. g -Alubudel! polic
00 g ., "7 wo0
. 12 7
Sl = ]’ll[jjqu 13 8 1
Vv Name: Numbers, dtype: 1ntéd
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Attributes of Series Object alududl 1S Slaw
Abbeat) (SIS Lgal ainial liSay 01 e gl S clasadl Gan @i @i 3.5 Jgual! 2

(Attribute) deuwd!

adl Hlde o SISL Adad pe deid
Alasie ol po s ,Ia1J_:-3_.a|=1 ¥l Aol FJ': name
Lblbs -~y SISIN o1 130 JLELT s Lo
Jgrade) as ja dedl cilS (student)
.student.grade Lgd! 3, 51 @i oid Al o o) e

&
B e ALl SIS @b cals 131 (True) wiges ps 13 _ ,
is_unigue

A1 =3 NaN dwnti 2

.(Nota Number) Lad; cyust (False) Las oo 5 Leila W,

s dgd laall ALl 0508 018 131 (True) wiges e 5
hasnans

(False) u:._-.i_;,,g Lgila Wiy .3503ds

Allall A8 2 cilawd) ol Gaes Gubs

# What 1s 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)

S8ize 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 . ) eo® . . i i
# CW}: «F iﬂ_éz‘i eire empty rows 1n the Series (nan = Not A Number)
priﬂt‘{'ﬂie:theré Cmpty values in the series?", s.hasnans)

pul Are i Hhé&ygcpmpty values in the series? False
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DataFrame Object oLl jlal ;01S
2 LS ol mial . pul il 30 aladinl Jiugs 5,800 2 S| cilale ae Jaall cliSe _;asuu.munm1ﬂ Lo g ,3SY1 dldantl 3101
hﬂﬂ1wé[3ﬁllj“?1d&}&hﬂinﬂiﬁiu1 L’IEEL“H-—P n-_)s.a.a

OS Library (Ladldi allal 405

(odoeas) s ;u;:ﬂqjuajmy;ggj:gﬂ@.{GS}M@U&@PME“LA s otls oladl Laall Cales (s 3=l
FYEN IR | PPRTIES P BN JHEN (O PP P SN B P

import os

1 a0 getewd
os.getewd () -—

Alndt Jaall dloma e Jusa

L] M L)
C:\\Users\\Documents\\Jupyter examples .(get current working directory)

il allad o8 13,14 K

oty Lolsd! JuSY! Cale ga s

File Home Insert Page Layout Formulas Data Review Wiew Help 2 Comments | %5 Share
Calibri - | == Humber  ~ | [Ell Conditional Formatting~ | T Insert ~ 0 @
rfE[D' B I U Ax =E=E- B~ % 9 | MEFomatasTable &= Delete. ~ Editing | Analyze
- H~ &~ A~ EE P e Y0 [ Celt Styles « [ Format ~ - Data
Clipboard 1S Font = alignment M Mumber Styles Cells Analysis ~
F2 bl J= il w
E D C B A b
- : F - : - : - J 45 ks _‘L
| 826 S plai rlealt polatl ol 2
1.040 By At dlo i el 3
190 sl d S Aol Lol 4
34.668 ol AT iyt el 3
285 B PRI TR gl 6
71 dalie d yi il Alargal) pelaglt 7
133 A0 aulni FPPvILL TN ool 8
16.018 Sl FIRTI LI ol K
548 Bopiond gt Al palt ey 1o
63 doslie da dlncgiall dlioe palt Lt 11
| 119 St palal e el 12
16.544 Sl gl L sul ! 13
34 e dga yi Jtakay Ly b 14
3.836 S S sy ol 15
149 I AP Ayl bl 16
6.057 e At Al ol 17
56 S gl gl el ol 18
2.216 IR gl Al el el 13
10 By A eyialt Lyl oS 20
1.481 kel Uswgialt A palt wlyt 21
1.030 Sy Julsh by ol 22
380 S St Al o 2
40 e Biealch Slu i P 24
[~]| 74 a:?,-LaJ JualsH by Lol 25
[ | . T S o M *
Ready T Accessibility: Good to go H B M - + 10
oo, R oo s ® M8 Cala saudischools.xlsx 23,15 Jsai
L N ™ g . . ® L B
RN R
L] [ R |
duaill IS Cpo mdaddf 55159 B [y datie [yl | 1A 2 Lgediniudiw i SLLLS) e gama )
Pl ajlyg S| Cile DLk pldviwl SLiSes . https://od.data.gov.5a A g2alt SLileds Ass sal!
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ALk Al s blad! sl I N 89 Cala Ligoes 2 g (Y]
data = pd.read excel ('saudischools.xlsx')

data

O Epada  Opalnall fpana Al ggane  Acaadli gy Alaall gl adlaad)
0 0 826 &l als sl aslasl) byl 0
41 72 1040 Sgas Ay dla sy 9
10 123 190 idadns  Agayidld ol 2
APSAL Tkl e el 1152 1843 34668 s Asayid,d Sl 3
I dabee ] e e g *
3 pFe ciley SN abe e 0 41 285 Sdad dggidlliL iy 4
oot i 2 s g
0 18 215 g Ayl d S 5592
0 40 154 o Jakl ey, St 5693
0 12 86 e Wik d Joai 5594
0 3 15 g Aldidl Ja 5595
0 2 19 G JuLYI Gl Josi 5696

5597 rows x 6 columns

q;nll_-nl_lu :_Il_].al_ ‘IL..'.uI_ :3.16 J.E;_._:u”

ot Ol AdS g AdLuT L B3dne e AB g 3;1;%.3:mwaijﬂ e (5 giomy uSW I Lade HIS 13
2. Ao ) SLOLaid! (o LgTie | B it (puid | gl DBy (el LBy pind (ShEet_nName) e yuiie (read_excel)
ot 91 el Ay | i LghlB (A8l Ao 0 1) . LS| iale

Attributes of a DataFrame Object SLLLI! ol 318 Olew

1;1LrLl_||._J1 JLE=1=,_'£_F.. &Lnj.h.&ulc Jj.l.ﬂ.‘q.” é Lﬁ":‘.hj:' &L&q:'l‘ﬁtg .L;__g._!.:u_):siﬂh n;rLd-l—l-H '_,..n.u qﬁ:'l._J.:I F“:‘f ..L:.,:r;.!“ I_]_g.,:.-.ﬂ %

bl Hla) (518 Olew 3.6 J g

Sl slas a3 shape
NX M) Sl slal 2 poliall Mlos ¥ suall a5 size
et e | e o2 Lo b’ A pd
'.'I.. ..I'.' ——r _ s
".:I- _t:... -:_g.n.:hwn.n._-.nllf-_yh_:_?-‘,.l dtypes
28, * " ° .08
Sl sl Fasel slowl o 5 columns
.111I||":.r-'1 II:I||| |||||'|l| :jmﬁ'1i:ll_mﬂljdj.a_aﬂj1_'|4: ':.J_-J_Ii I'J.:{ES
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# Printing the table dimensions
data.shape

(5597, €)

# 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 oyl oy Likiedl
DE]:E:Ct _ > el laladie o1 Elicdad Ablia! LliSas
object ioyrall ga ) ] i Ly

¢ jlaald | 241 #) al Ls l
s DL b i
inte4 Oaalrall goans Jasd aliad Loty lacnlald w Y Las 29
intéd Gyl 3Y ) gaaxe a1y 32 Al Jgw o | aladial!

. J

dtype: object

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

[RangelIndeX (start=0, stop=3535%7, step=l),

Index (['adkdl geaxe’ ,Tawjualdl g Tddopadl?  Tag loyl d5kiea i,
1._,___}'-"?1 t =_:l ,I-‘ = 11 E > l‘Ir
dtype='ﬂbject't}#

Sl sUsl 518 Lle padiladt) alaseial 13,17 J221

ol kil S ¢1930 :3.7 J gudan)

G ARy o RYCEIW [P FEPY ol 3L Sl ¢ 3
g 095 Ladole
1P PP (4 | P Y P str or mixed object
string.data acas
int intbd
float floated
bool bool
NA datetimet4
[ e, e ® a®
00e "y ", 000
BN g Rt R e NA timedelta[ns]
R NA category
Pl 1l ajljg
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Indexing 4w pgal!

A pgall i i pubails B 8 €0 Soee ¥ gl Chpdeal) sl Lgaaiting ol culiea!! of demsniall slacl 4515 4a (Index) u ygal!
D L 53 aae Yl Gang Cgiiall puen SLan | (Se e bl JLHL;-» Lol (e 5aee Vg Bgaiall uma Dhas! oulul S5,
A ygal) H3T mllains oo (Subset Selection) due yall de gosdl jLasl 33ecs s IS o an ol Bused| puas s LBsduall

A gl Lgal el i€y A Calllagl) Lo BBV aaliss

A pgall 851059 :3.8 J gkt

SIS Sy ¥ pusliall s 53 head|()
R L3 TP JUPC ST { P tail()

A 51 55 S s 3k 3 (pIUSAT Bt 3l | i o value_counts()
B W il pgd a.i_é.a.:..;d idxmax()
3V puial) o pgh hash g 53 idxmin()

Using Indexing in a Series Object Alululll 318 2 A sgall aldoiul

Aligima S50 Vgl Al (1S ol . 4BLESL aad (631 ALluil] (AIS L o2 B pgall il 31

print (s)

0 -3

1 -2

2 -1

3 0

4 1

5 2

& 3

7 4

8 S

< 5

li.._ﬁ e®®
l::'-:&.'_ ::: aladosad) “als
12 iy Ao

il 3 A Ifr
i Name:}tﬂmbers, dtype: intéd
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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

Name: Numbers, dtype: 1intéd

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

S 5
10 5
11 &
12 7
13 8
Name: Numbers, dtype: intéd

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

B b b b e b e b e e e )

Name: Numbers, dtype: intéd

el Aol B Y dgual)
head() (uiads s o gaal!
Altutiel) fpe S35 La tail()
Sblad) st

ALl 518 2 A yeall alasan! 13,18 Jga

Py
&
.'.---......-
g AR e

pul —ll a)l)g
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Using Indexing in DataFrame Object SULLud! jliat (518 2. A pgalt Al

# Printing the first 10 rows of the table

data.head (10)
OxN Eaaaa Cpdaall fpans Al pgaaa Al g g Alajall e Al
0 0 826 Sl ol a0
41 72 1040 Lbat A8yl Al Ll oall 1
10 123 190 dialadn s dglayldl Ll el 2
1152 1843 34668 St i Al Ll oals 3
0 41 285 Laat Al ALl e 4
0 19 71 dadadug Ll dla palill §
0 0 183  Shada Eidk palisl 6
452 980 16018 T T e e 7
34 42 548 Lgai Algadidl L el 8
2 28 B3 il A gdlilldl el 8
data.tail ()
) s Sadaall poaae AdBlgpaas Agudips Al Ay Akl
0 18 215 A Ay da Sl 5592
0 40 154 TE Jull als St 5693
0 12 86 ghe  Adapdhd S 5594
0 3 15 G Aau gl dda Jai 5596
0 2 19 gl JukY al; st 5996

.I.'. '..I.‘
'.'..- -.. ....‘
l-.‘*_ _'..ll

r'lllll — ul IEIHjt:]
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# Acessing the dataframe attribute

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

'columns' to print the names of

print (col)

oyl dbiall
U yadl

L yuadl g s
Ldbll ggaxs
Otodradl ggaxs
A

data.describe ()

(;augguuqaaujn4uhmgh:)

Cu faada  Cualnadl £ pada 4kl § pada
5597000000 5597.000000 5597.000000 count
19459175 89510988 1110.124352 mean
Al g pddnius 66.800341 192350535 2050990275  std
w21 describe() 0.000000  0.000000 0.000000  min

o LT

Pl T, 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

'.'I... .'...‘
...-.l.l .l..'
II'."'_ _'..ll

il ajljg
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JLJP.'r_-'-I m_}m 4;1\.'1\.4._.11 diaean

=
)

Jaloel) gl o pall 45 3001

Siasga 5,500 2 Agdlait) SSbelat! 3.9 Jeuad!

A8 jo OLLy de goane HLs ! ol SLLLY Aidial
Filtering Data or Subset Selection

B3l Sl e e ol lisd . LeleSh il Zegama Al ZLismd ¥ LoVl pan 2
35 5o Ao gazma HLan Y Collu¥l e ol Wlis il Al Gy Balial 1 o lsd il 2y aluall
.(Boolean Indexing) dualaitl 3 pgall alusil ga deu gl Aulida ol mlilad! sl ye
ot @8 L El S| B ygall @laiin Yol .10C 510C 5 plo ol izl g 543 1S Coglud1 o<1

Jiloc gloc

Boolean Indexing 4.&ka ! 4w ygal!
Lgads bl de gocel Auladll @il aaiinds all du ygall Gye g0 oo

l:"j:i:ﬂ_.‘ A & ¥
<854 .(Boolean Operator) aualail| 3 alall al sl Al »Lisd
and & A #
Ogb e Jlugs 3 Sae2 (alites 1S5 A Gl =i Malall
or | y
not -
lealedl) (518 Lle ABaY sy alin
# Return the elements of the series that satisfy the expression s>0
s[s > 0]
4 1
? 2
& 3
7 4
B L
2] 5
10 =
11l 6
p B 7
13 B
Name: Numbers, dtype: intéd
slis<=1) | (3 > )]
i) =3
1 -2
12 7
13 B
Name: Numbers, dtype: intéd
¥ Printing not (5<0) => (s5>=()
s[~(s < 0)]
3 0
4 1
2 2
6 3
7 &
®e,y, B g0 ®>
oo, ..'5.115
. Y . L] L - I.]:Q & -.5
. ik 8
o 12 7
pul callajlig 13 e
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Indexing with Loc and lloc Methods lloc g Loc l__I_g.Lui 8o A pgal

ol A B gl L gk 3NN 350 bl a e BOE o TlDE 50

@
s

(5aaeM slowl) 33ama Siliaius pa 5aec¥lg bgaall jlia loc<

(3ase¥ly Cagaiall alayl) srusll dmgeiall sluc¥i piol e 2 3ecWly Lagiiall jlin, siloc <

doc() osleals UL S o518 alierad le QYT any olisl wllls

Cpddoma (adgac (e e Bueidl Cagaiall deludat loc() Ay sl a i (JEL 1282

# Choosing the first 5 rows of the columns 'dybVl askiell' and 'dl>jall’

data.loc[:4, ["4ispait ', "4yt 0¥

ki)l ']]

Ala el Ay Akl

sl il
gl Al Jal
Alagy sl
Ay e all

i3l s

=l
sl
ol
waly
el

B W M

# Print the rows of the dataframe that have a specific value in a specific column

data.locldatal['iyy! sy Likisd!').isin(['d>ten', "l 1 '])]

ﬂiw;ﬂ:vs s EW

Cypddmea Spasgas [pe e W Riuaddl Cagiiall dells 13,21 JE2N

Craa dgas & 534a dayd Ly ‘:":J. | JU@! Agdes de by qu.a:l'.m JEL s 2

Gui) Bpata Suadeall fopan Al g s Ajadip g

el i ’

0

41
10
1152

W o O W

10

0

T2
123
1843
41

o4
10

62
18

826
1040
180
34668
285

381
17

287
220

SN adat pasall pilatl
agiai Aglafldls sl
iidgg  Agayldhd
TR
Saas ik

g sl
Sad Lagiall i
ialidn g dladiilsal
G Al gdiile
gle QLY

il
iy
ity
oy

Zall
dald

Zaldl

B W M

4808
4809
4810
4811

'."".“I- L .l".".
ey *_ "R aEe

il ajljg
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dalaioll ualg sgec 1 pdgas o 1:5_.:”;11._‘.1.1.'._.11JLI=1LE53:=..H._@.studentsﬁegu.q_ugﬂ__p,q.augjualg.am JUL a2

# Create a dataframe called studentsReg with two columns Region and Number of Students

studentsReg = data.loc[:, ["4ilbill geana', "4y 3¥1 dakiadi'])
studentsReg

5587 rows = 2 columns

Alal fpana g Alazd

1040

190

215
154

15
19

e
sl
il
sl
o=

ol gad

o
ol

ol

= W M = O

studentsReg L s cilils 5l L2 23,23 K200

o i P JLEE,;}-: L-!j:m casenll pslie e La=itiloc() 4 yls qﬁ-m B g a,,;'_j.;h"j

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

data.iloc[0]

Lol E__,JIJ‘;H dabia I
JaSuall aylaSdl Lo yall
Jlas )i aale duyaall £ 8
826 Aalbhll gaana
0 Oadrell g e
0 o= 2¥ 1 g aemxo

dape: 0, Eil:me: object

B IR "
80, .. e alilgdl SUat ia JaWhcaiall puasbie e Lder .24 KA

il ajljg
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bLdl sl opn Baama polic pudatin colisl 2a¥1 2

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

826

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

Ll g g Aajal) Ay lay Akl
e I sall 1
Ldadys LaYidhd sal 2

.;-.'l_'nL_._I.JI sl e 3sama r:,_..all_:'.r_ _d..:L.I:. :3.25 Kl

Crsiall 8 puoliall delids
&ddﬂﬁit}ﬂj u_"dl:..tl_g.,;__,.'.u.'r1

2_,1_3“34.&"3'

studentsReg clily Ul fps Jo¥ ssaall Sy s¥ 1 3l Lagiiall deldal for dals A i g (JEL 12a 2

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

B26
1040
190
34668
285
71
183
16018
548
63

liledl Y Ao gudall pealiall :3.26 JSM

Py
L
00e "y ", 000
e g RS R w8

Pl 1ll ajljg
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Grouping and Aggregating atad g ole ganl!

Gaalaig yolall paw e sl cilegame 2 wlilal) dogame polic pusgdles o
alasinb e ¥ s 4ual @b fpelail ASe 2 peaill cile gacell 20a e (Silla ol
(df.groupby()) dads

gl S 2 ALl 5,82 1 0a JundY bl Ao gazma byt G Juied UL s e
pred liSasd i frine G pdloda Uil degaze 2 crue W sac 38,00 2 it )5 S 1D]
szl oULadl e (sum()) poasll 3005 3odais " 50 580" Sgae Covun Ll olis

:b_!.q?nln'ﬂl."l
@ ps by bl ag a5 adls
s Lgasesd @l 30l g 350050 By s
.EJ:-I_EE_:H-HL#E-JJ 1&1_!:1]3_-‘-{.?:1_9
sum. ,__,.mlE;._..f.._,f.S’:HMI Jaa

.count. max. min and mean

el J19al) :3.10 J gl

Groupby d2.ds,
Groupby Method

a8, delll ¢ game _u,# cliSey groupby() dads s ﬁalmh

ALY AaSlar B W suall a3 max _ .
Shlen o)l 2 1 s foe biw 5 1 Sasg
83 RS L5a ¥ saal! a3 min (Juadl S by ULl
AEY RS da e a5 mean

gL sl ol alildl Ul 2 df.groupby() aads sl BN salia)

alaie JS 2 Allall pyama Coumis @gialail Ly dullall aremts agiin  JUELl 120 2

# Create a dataframe with two rows, one being Regions and
# the other one the total number of students of each region
studentsReg.groupby ("4, 241 daki. ") . sum()

idhll ¢ gans
Ag ey Alkard)
84464 Aald
151527 dsald
BB4B2  Afadl aymd
wrd SUM alls
= 1473238 iy 1
SJ Mas  suisl
Eramll i s, 909884 e
e el
L el R 292996 avnald
ol T
" o 443254 5 A0l
305673 s
®oe, Le0® 354608 s
80, % " 000 162609 S
ey 2ot A L Ee
o e = 4BO0GD b
| 5 Al 1421178 dufdis
LUl = 11l £}
b g 145207 Al

f Eclucation —

sy 3gen SULI U] o oentl df groupby() dadsy alans) :3.27 JCa

h.1|||.'3r.=.;
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alaie K3 Adlall §yana anandy gl ] @il oy gialaie (ysleal g Aullall puamty agiin (JULI 1282

# Group by twe columns, first group the takble by Region and )
# then by Level and for esach group calculate the total Numofstud U_'[j'gﬂ aals il dcgexa
data.groupby (['dopa ', "yt oy kil '], as_index=False) [' i1kl gaaxs'].sum()

Aoliall £ gaa Aajal A s A

553 dudadd | i @

40495  Adly) dla a9

18386 it L il 2

as_index=false Llacs 19158 ilesd) daa wid 3

PSJP””"?'WDM 5872  Juki) ey P I |

elow! [po Wiy Lauall

Bdec Y 1644 S e

75462 gyl ds all S 61

20097 A s 62

31688 Al il il Jai 83

7200 QL el sl 64

B5 rows x 3 columns
Badaiedieel 2 clilill sl sienst df.groupby() aiudsy alaas.l :3.28 (<l 4alaill “-"-3-“-‘“
5y

tjﬂuFﬂ‘ThﬂﬁhliaJudil.LHJﬂ;htfﬂ?JEﬂﬂ Wl}alxl1j.uﬂj:l+ﬂhd1.LJjag&Jﬂnan]Ang-cJLJLﬁ?JLla!sLJiJEqagilﬂu¢LjLill|J4h2;§

ddlais S 2 (nalallpgamag ddlal
§ Creats & table with cne column for Reagions, one column for total #s5tudents and one for total #Teachers
studentsTeachers = data.loc[:, ['"gialaaldl §eans’, "Llbll gaana’ "yl Likiadl"]]
studentsTeachers = studentsTeachers.groupby ("4, 2y Likia 10 ') [['peataadl ppans’, "Lalbll peaxs’]].sum()
studentsTeachears
Ol £ paps  AyfD £y
S AR
11082 Bd4B4 aand
12503 151527 -t
7158 BB4E2 ALl sl
114635 1473236 e )
62982 900284 a2
29971 292996 skt
ITE1T 443254 B Lad
16048 205673 dys
26487 354808 S
17289 162809 Ha
46865 420080 b
®e,, s0o® 108309 1421176 daiaise
€0,,%: ", 000 10039 145387 G

— .t _ 88

Basdsdl cililull (5568 catiall spaall auasiy df.groupby() dads s alumiul 13.29 KL

P il a)ljg
Ministry of Education

2023 - 1445



Data Cleaning olblLud adas

:QELHJ'IM
- | (PPN L TN - Il 3 PPN | 0 PO | R S | -

et Lol 3! ol ~ ol
ol dsgall ol daimeall
(o AU it 515,801 o

bl e ga=a

Oliled) Cadail 2l g :3.11 Jeuanl!

Eiﬁ&b@ﬁﬁﬁuﬁkﬁuﬁ@?‘ﬁ

duplicated()

ST A gans B i il wuill g 53

value counts()

llad ) de gases po ad 518 Al 8T ddlale 'ﬂ.qh.ﬁ_"tar;j

isnull()

-dd lall B gaiall Ll

dropnal()

LeS mliloal o3 ot 1508 cctly Aokl cililoadl e gasm (pa 42BN 02 o A8GELN ol 55 ,€0) ciliLl!

'r_"L-ILH.“ ,_"_TJ-'H.H'

a3 Lalt sl = Sl

' 550 Slbeatt A0

@blod cada® dlee 13,30 K2

Duplicated Data 5,521 SlLLd!

daubssll ola lasis .df.duplicated () dauss!l amiis ol wliSads (35,80 lly Gle gsiod il uoladl @lilull Aegame colS 13] Las 3azl!

dup = data.duplicated()

E“})S.AQLPL_EL#AE1F@-1%MLJSJMM

B8 il (True) it gus <

35S e wlilul (False) Uas <

bl degeme 2 3, S Bgiaiall pa Jolaill a6 yiu

# To see how many duplicated rows there are in

dup.value counts()

Falgen®®.5426°%0 ¢

Tru@ e ., * Ik esae
dtype: intéd \

the takle

rﬁll—*r——f+fijI'
pae df.duplicated() Lids g alass! :3.31 <A
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S b A7 ol Balt iV i grcman
B S Cagaiall 35y ylall pla L8l cus cdrop_duplicates() didsy ausind Cagaall ola (ol

3,500 Cagaeall AG) fpe 3l vl Aoladl mllul de pasms dudod e 3 K1 Cagdeall B lo g

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

dup = data.duplicated()

dup.value counts()

False 5426 //

dtype: inté4

drop_duplicates() aa.ls s alamiul :3.32 KL

Empty Cells 4&lali Ladist

Lialaiededps 5o dataisnull() dids s alasiu) cliSey 335800 @b Lo ol Laolindl mllall de gema cslS 13 Las 3amsll
rldl e gama Ty addda S

az jlall Lyl (True) wlgue <

aliall LU (False) Uas <

wbiladl degamma 2 32 Hlatl LM e li€as (a8 6 50

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

13y dihiall

o yall

Lojradl ga3

$lbll faanxs

adra !l g eama

R
dtype: intéd4

(1= = S < ) I T

dgas l_!E:J E__,Z_J_L.'._h Il:.:ﬁj.:._ll Ja= 3,33 Jg_:..J'

dgas JS 232 HLall L sae Ay wliSa

.I... ‘_.-l
:::'.".'::: a2 lall Lagdiall Lalimy agaiig dropna() didsy aasins (agiiall ol (8l

| CEpnatipaaatal s pnararastateblal tepensas et e L, Ja
rﬁll = TH[jJ”c;
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# Drop the missing values
data = data.dropnal)

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

oty kil
> padl
Lol ged
Olb il poany
Ottt ll g oomu
A A
type: intéd

[ PR o T o T o T o O s

ai slall Chgdiall Lale 13,34 KL

Wrong Data ddals)t SlLLL!

Jsaanndl Gl ¥ il Ao L) sbileddl e gazme 20 JEL s lad B La cilily Gle vy o) bl Ao gazme 9ot a2 LYl e 2
e i S wlide (AL bl e gsiod b sl Uilul) 3o gasme IS 13 Las Gamills Adlall sac e 2 30l als)l e
b Al ol degama s e pomimiea

Ul degemasiecl 2 A ALl als Y1 (e Bamw CBgu JULI 1a 2

ol Lgoin 2 ;5 adla il il liladl ogs Joadd |3k 5 55 ol e bl e gasea e 2k ls Lo lie! pSa Sl @bl ol adiay
.Lﬂfuiﬁ;ﬁpﬂiLﬁ441u1

# Check if there are negative elements in the columns that have numbers
data[data[ '“lkll § yeas'] <B].nunique()

= I WY R T BY |
%.'
o
ks
!

type: intbd

data[data[ ‘oz Y §sess'] <0].nunique()
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100 91 (o Pl gaie @8y dcldat random.randrange() dads g audciw g a4 gaial | A0S 3 5 5w o
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oIl Sl Ul 2. "18" Leall 4855 Jas
SbLd s JS& ado
OBl 40 gamme [y 39ac JS & A j5L SLLAT 1951 als!

blod ! As gaoma PP D P t__n.b1

<

<

<

<

128



129

:Eﬁmhpﬁjtﬁgm1iﬁﬂ1ﬁ‘__@4jjlm1gﬁ1L."..!L'iL_:.._-JlEu:_g..n.‘g-.ﬂ FIRE vy 0

A 3| Cyglaid! 5l Cii ol gl Loadt e S itaiios dludilie 5318 285 <
I Ogladd ! udome (J 93 (o (il L e (S s oRls Gdo

Sl 048 Grood Alududitl (po 89w (51 2 g 7Lt | sual 3W) ot lg uaB Wl asdl as gl <

B gaall LU W HL @8 (lgis (1L OIS 1319 32 92al g 2uwlil| pud @l | 4B pal Alealeil) (po 3a>d <

500 (po ST @aad LI ol 3300 rld | sae adsl <

rem e bl Gl 2 LaTIJ.E |9 "tourist-indicators.xlsx” «all! fpe "18" Joall 48 g pid! o

P,
&
..----......-
oo, * . "," .00

Pl il ajlig
Ministry of Education
2023 - 1445

B3gaally 3),Stl aiall db pal LglaSL OLLLT ! de gasme aaas <
+3J)ﬂ1dﬁidllnhmjﬁa}3&l1;qﬁ.ﬂ1a_m&fhl <
3393al) @Al Oy Bgaiallydy St Cagawall A3l @8 <

+‘MJSJJ1_5}]1L}.ﬂ-.‘l—l-ﬁ_,_}S]l—_«h.Elm‘§M|M1J#3+}@j1&#wﬁuw1Jm1W‘n§ <



whwwien.edu.sa

Sl Legd ymal Lolams Ll yugess 0] -bibuadly cilaghaall ld! B 58 bl yugusss 15 sl S5 LeS
i W A3 Ligss Apgun 8T lbladl Jasd clils idadl 3015 3l agan pl g llalasell fie 2 11 juoliall al il

Ogild! SloSe Blan ¥l UL jusead JSoss @y ULy gt yiuen 3 )Shs ankiodn (ol i 2

s ) S e R uL':LH.N)-.::}mE &1-_9.:11
S ipalt ALY f:*;‘f'r-' Ly Types of Data Visualization
sy g9 5| Sl coams olabed) o Lo gud bl jogeami plgil ,iS1
-EY 50 48T e daBon o o3 Le b AL i

(A pstadl dgtay w0 vautas ) cllalazell <

dnilidl aguu Il <

aaill dadasell <

R R B, T
S Sl E5all | <

M,

Jylamdl <

k! gt 2 Lo gl 248V agas 301 :3.36 K2



£2
9
36
33
30
27
4
21
18
15

Monthly temperature

o

fp{:?‘?ﬂ‘ﬁ ek ﬁv’?‘ ““ﬁcﬁ gﬂ &

onths

=== MN [EMPErature =g 3/erage [EMpPEerature =g max temperature

3_;.]‘;.:.-.“ n.LlII.:E-__;._IJ .:'..‘_g...l..n..n.n..

45

35
30
25
20

10

Monthly temperature
n

=]

B mniemperature

N Jasugal! pdags las dalades ;3.37 52l
Lo 2 owaal| gl 3 adieill

"-

f‘*‘ﬁ'ﬁﬁ@*
::f"

Months

B averageiemperaiure W ma temperature

)l padl cla st gpied dagill midags oy 35 dalaia 13.38 K21

Lgo! 2 loe ) Alaiigully Amiia il
. ¥
»
41 L
™ e
38 & .
& »
- i
& 35 » z
= & .-
3 » 4.
L
= .
B L
= 29 t_‘-"
- e e
¥ 2 P a6
L
.
23
20 .
0 3 10 15 20
Years of experience
—l--- s08®
'!Jh_-qffm,l.lui.._« '.:}!tdhuhhhx.n :3.39 Katl
e, o e

- » "n..nl:_g..ﬁ__:.,q..i:_g

il ajljg

rx'1ll1l'3fnl.__| of Education

2023 -
131

1445

Charts Ollalasal|

Line Chart Jas)| Jakaxl
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glel!
arabic_reshaper <

bidi.algorithm <
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Ipip install arabic-reshaper

Ipip install python-bidi
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Bar Chart Jlas .adi dalasati
LR o P P10 I8 I I T T
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import matplotlib.pyplot as plt
import numpy as np

import arabic_reshaper
from bidi.algorithm import get display

25l LS 13,43 JSi

.Lg..n.,.'lalu:i.u U:Lﬂ q;rtnLHﬂ a;_}m ;L:.l[un E.gt*..ﬂ E-_BL_-'-..H
conanlaWg pralall g ddlall soe Jaiugia e

groupsB = data.groupby([ ") daked’ ), as_index=False) [['os i poses’ ), "cpdedl f e’ "Wkl F openst ]].mean() . round (@)
groupsB = groupsB.sort_values(bys[ 'kl # se.’],ascendingsFalse)
groupsB
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reag = groupsB.ilec[:5,0].tolist ()
studentsH = groupsB.i1lce(:5,1].tolist ()
teacher = groupsB.iloc[:5,2].tolist ()
adminsH = groupsB.ilec([:5,3] .telist()
print (reg)
print (studentsH)
print (teacherH)
int (adminsEL g ®
Etn:'. -':t--
I[ﬂ{g-:_J*_';:l‘_lﬂ-ﬂJl ddoaadl ' S 'edlos ' L 'dasSaldl A5t 'Rl ']
[1088.0 =~ 11458.0 ,1312.0 ,1378.0 ,1%582.0]}
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reqg = groupsB.iloc[:5,0].tolist{)
studentsH = groupsB.iloc[:5,1] -tolist ()
teacherH = groupsB.iloc[:5,2].tolist ()
adminsH = groupsB.iloc[:5,3].tolist ()

adaiiall Ias aludiiu | GliSay
EPES (TS PRI
e 5o Ao pad

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

thLEC?iL:ﬂ*JL*:¢ -1\

J
# This is a Matplotlib built-in style.

plt.style.use('fivethirtyeight')

alainall e daaid| 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('ii bl gzaxs')))

# Reshape Arabic letters to display them correctly

regionslLabel = get display(arabic_ reshaper.reshape('gbli.J!'))

meanLabel = get display(arabic reshaper.reshape('lbuwgiall saxi1'}))

title = get_display(arabic reshaper.reshape('ggblLis 5 a3 eyt ol g Gaadradly Aalhll gganae'))

# 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 teo the figure ares
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fig, ax = plt.subplots (figsize=(10,6))

studentslabel = get display(arabic_reshaper.reshape('4ilbh il gaax.'))
teacherslabel = get _display(arabic reshaper.reshape('jisl=all ggaxe'))
adminslLabel = get _display(arabic reshaper.reshape('(uu)!2¥! gaaxe'))

rectsl ax.bar(x - width/2, studentsH, width, label=studentslabel)
rects2 ax.bar(x, teacherH, width, label=teacherslLabel)
rects3 = ax.bar(x + width/2, adminsH, width, label=adminsLabel)

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

regionslabel = get display(arabic_reshaper.reshape('sblLiall"))
meanlabel = get display(arabic reshaper.reshape('hegiall sa211"}))
title = get display(arabic reshaper.reshape('gblis 5 il spaa3l Y g praleally dulhll 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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gr-::-upal?:-data.gruupby{[‘u_?_;_._'l'],as_indexnl'lls-] [l Geapi oY) poans’, "Gualaall paane’, "dulbll pgeans']].mean() .round(0)
groupsP = groupsP.sort_values(by=['j ' 2J! gsens'],ascending=False)

groupspk
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fig, ax = plt.subplots(figsize=(10,6), subplot kw=dict (aspect="equal"})

#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='%1.1£%%',
wedgeprops={'edgecolor': 'black'})

®e e, e ® o9
titlepw get® digplay(emebic_reshaper.reshape (groupsP.iloc(0,0]))

ax.sek ecatlb[Litlew @ @
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fig, ([axl,ax2], [ax3,ax4]) = plt.subplots(2,2,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(slices, labels=labelsCor, shadow=False, startangle=45, autopct="%1.1£f%%',
wedgeprops={ 'edgecolor': 'black'})

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

# Third pie chart

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

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

labelsCor = [get 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]))
ax3l_set title(title3)

¥ Fourth pie chart

gslices = 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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Attribute

Data Cleaning

Data Frame

Data Visualization
Descriptive Analysis

Diagnostic Analysis

Exploratory Data Analysis

Filtering
Function

Graffakanalysise 205
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Grouping

Indexing

I Method

Multivariate

| Non-Graphical Analysis
Predictive Analysis
Prescriptive Analysis
Programming Library

| Series Object

Univariate
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[0 | T™ Teachable Machine ® |+ =] a] %

e O (%5 https//teachablemachine.withgoogle.com o A B G = @

Teachable Machine

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

""" IFH|||I|||I|||F--||-HIIrH|IH-II|| B"[ﬂ-lm-----q ‘"IJ"“

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

SMNap ."i"l.
Get Started 2

T  fe PSIs Coral & nede SR OO

1 ™ Teachable Machine x =k =

0 ¢ B CMH:yn:ing ;:}

“— O () https//teachablemachine.withgoogle.com/train b oh

= Teachable Machine

New Project

4} Open an existing project from Drive. [ Open an existing project from a file.

a i
Image Project Audio Project Pose Project
each t;as.ed on in:apﬁirnm Teach based on one-second-long Teach based on images, from
fles ar yOur fviﬂ't@rﬂ.i ® sounds, from files or your files or your webcam.

- L ] L]

microphone.
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New Image Project

Standard image model
Best for most uses

224x224px color images
Export to TensorFlow, TFLite, and TF.js
Model size: around Smb

= Teachable Machine

Add Image Samples:

© . .0

-

Embedded image model
Best for microcontrollers

P6xP6px greyscale images
Export to TFLite for Microcontrollers, TFLite, and TF.js
Model size: around 500kb

=8 what hardwars supports these models.

Training

Class2 /

Add Image Sawﬂas:

e S

Webtam  Upload

Train Model

Advanced
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= Teachable Machine

Positive

File X  AddImage

)

Choose images from your files, o
or drag & drop here

o

Import images from
Google Drive

- B

Images will be cropped to square

= Teachable Machine

= Teachable Machine

Positive .

21 Image Samples

L L
Webcam Upload

P TR AT TR

Negative .

21 Image Samples

Cx &L ?’ﬂﬁq e
Wiebcam Upioad ,-:' ik Rt

B Add a class

'.l... ...
- -
.‘---- --....

. . . . . . . Trainiﬂﬂo

=
. p

Positive

Add Image Samples:

L X

Webcam Upload

Negative

Add Image Samples:

() &

Webcam Upload

Preview T Export Model
Train Model

You must train a model on the left
before you can preview it hare.
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Model Trained
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Advanced St Google Drive
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Posit
= Add aclass Negat....
= Teachable Machine
Preview T Export Model
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or drag & drop here
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Ok T Google Drive
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Training
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Predictive Modeling tools
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Lolver Results

Solver found a solution. All Constraints and optimality
conditions are satisfied,
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[] Return to Sohwer Parameters Dialog
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Solvar found a selution. All Constraints and optimality conditions are satisfied.

Whian the GRG engine is used, Solver has found at least a local optimal solution. When Simplex LP is used, this

maans Solver has found a global optimal solution.
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Classification Model

Clustered Column Chart

Clustering Model
Column Chart
Confidence Interval

Constraints
Data Collection

Data Purification

Data Transformation

Decision Tree

Excel Solver

Forecast

Forecast Model
General Linear Model

Gradient Boosted Model

Line Chart

Linear Regression
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Lower Confidence Bound
Model Formulation

Neural Network
Non-Parametric
Objective Cell

Optimization Problem
Outlier Detection Model

Parametric

Predictive Data
Modeling

Prophet Model

Quality Enhancement
Risk Assessment
Stacked Column Chart

Time Series Model

Upper Confidence Bound

Variable Cells
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