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Toggle details o
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ategorical
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k Beauty/Makeup/Face [ 16017
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item_condition_id Distinctcount 5 Mean 1.9061
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PIE CHART

Extremely useful when creating

a well designed document that is
intended to people that will not
read the data (e.g. management)

_HISTOGRAM

Chart used by responsible
analysts who understand
the power of segmentation
and the sadness that comes
from aggregating data.

LINE CHART

BAR CHART

Safe choice, But make sure you
read Stephen Few before
you show the chart to your boss,
it will increase the probability
of getting a raise.

AREA CHART

Useful to show trends, especially
upwards (for downwards
trends people tend to use more
obscure charts, like the
waterfall chart, see below)

Please don't use this chart,
| beg you! And please buy one
of Tufte books,

BUBBLE CHART

If you manage to extract
insights from this graph your name
is Hans Rosting.

RADAR CHART

If you want o build a complex
model around which you have done
& ton of ressarch, that's your choice
(but ooty PhDs will understand you).

| = o
Y
yhe .t
TREE MAP SCATTERPLOT
| have seen trees and | have vausddwﬁ\da&liﬂ_x

seen maps, but how exactly
this map s 2 combination of both?
If you use it, good for you.

just like the people that commonty
create them: human belngs
that finished their PhD in math
by the age of 16.
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WATERFALL CHART

Perfect If you want to hide information
or misguide other people. Seriously,
€an you trust a chart that is
8150 known a5 a *Flying Bricks Chan™
of *Mario Chart™? No.

o
A
BOX PLOT

This one is for pros. If you use
it successfully, you will get a seat
in heaven between Ronald Fisher
and Johann Carl Friedrich Gauss,
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default
.0 employ_OPTIMAL 1 Count 162 18 280
W Expected Count 206.8 732 280.0
% within 57.9% 42.1% 100.0%
employ_OPTIMAL
Residual -44.8 4438
2 Count 355 65 420
Expected Count 3102 108.8 420.0
% within 84.5% 15.5% 100.0%
employ_OPTIMAL
employ = 6.82 Residual 448 -44.8
Percent = 78.947 Total Count 517 183 700
t Expected Count 517.0 183.0 700.0
; % within 73.9% 26.1% 100.0%
7 employ_CPTIMAL
[
Chi-Square Tests
Asymptotic
Significance Exact Sig. (2- Exact Sig. (1-
Value df (2-sided) sided) sided)
Pearson Chi-Sguare 61.873% 1 000
Continuity Corraction® 60.500 1 oo
Likelihood Ratio B1.208 1 0oo0
Fisher's Exact Test .00o 0oo
Linear-hy-Linear 61.785 1 ooo
Association
M ofvalid Cases 700
40 P A P — . A -
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—— Independency test
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|IsBadBuy |P.uctinn |Uehicle.ﬁ.ge Transmission | WheelType |VehOdo TupThreeﬁ.mericanName|‘u"ehEIDnst|IsDnIineSale|Warrantycnst

0 ADESA 3AUTO 1 89046 OTHER 7100 0 1112
0 ADESA 5 AUTO 1 93593 CHRYSLER 7600 0 1052
0 ADESA 4 AUTO 2 73807 CHRYSLER 4900 0 1389
0 ADESA 5 AUTO 1 65617 CHRYSLER 4100 0 630
0 ADESA 4 MANUAL 2 69367 FORD 4000 0 1020
0 ADESA 5 AUTO 2 31054 OTHER 5600 0 594
0 ADESA 5 AUTO 2 65328 OTHER 4200 0 533
0 ADESA 4 AUTO 2 65805 FORD 4500 0 825
0 ADESA 2 AUTO 2 49921 OTHER 5600 0 482
0 ADESA 2 AUTO 1 84872 FORD 7700 0 1632
0 ADESA 4 AUTO 1 80080 GM 5500 0 1372
0 ADESA 8 MANUAL 1 75419 FORD 5300 0 869
1 ADESA 4 AUTO 1 79315 CHRYSLER 5400 0 1623
0 ADESA 4 AUTO 2 71254 OTHER 7800 0 636
0 ADESA 3 AUTO 1 74722 CHRYSLER 6900 0 1622
0 ADESA B MANUAL 2 72132 GM 3300 0 1455
0 ADESA 4 AUTO 1 80736 GM 200 0 1243
0 ADESA & AUTO 2 75156 GM 4900 0 1923
0 ADESA 4 AUTO 2 5025 GM 5700 0 1702
0 ADESA 5 AUTO 1 84498 GM 7100 0 1243 O .
0 ADESA 7 AUTO 2 54586 CHRYSLER 4800 0 1551 38llgS lyaj Hlgizo silgs
0 ADESA 7 AUTO 1 66536 GM 5200 0 2003 daychegroup @
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Clusters
Input (Predictor) Importance cluster-1 cluster-2  cluster-3  cluster-4  cluster-5  cluster-6 Total
.1_0 .0.8 .0.6 |:|O.4 |:|O.2 |:|0.0 Gender F Count 8 ] 10 7 1 " 46
Expected Count a.8 a7 126 6.1 32 a7 46.0
% within Gender 17.4% 159.6% 21.7% 15.2% 2.2% 23.9% 100.0%
Cluster cluster-3 cluster-6 cluster-1 cluster-4 cluster-2 cluster-5 Residual -8 33 -26 9 22 1.3
Label 1] Count 39 249 561 271 143 428 2043
Expected Count 3802 2523 5584 2719 1408 4293 2043.0
Size 27 3% 21.0% 19.1% 13.3% 12.49, 6.9% % within Gender 19.1% 12.2% 27.5% 13.3% 7.0% 20.9% 100.0%
B ] B 0 . 0 B 0 B 0 . 0
I 1 I | I =] || I 1 {1 B 1 I -+ R TR R R R
Total Count 3499 258 a71 278 144 439 2089
| t
nputs Expected Count 3990 2580 6710 2780 1440 4390 20890
Frequency Score Frequency Score Frequency Score Frequency Score Frequency Score Frequency Score
4.50 1.31 1.28 1.56 3.56 4.33 % within Gender 189.1% 12.4% 27.3% 13.3% 6.9% 21.0% 100.0%
Chi-Square Tests
Monetary Score Monetary Score Monetary Score Monetary Score Monetary Score Monetary Score 4
3.61 1.62 4.64 1.66 2.07 4.21 Asymptotic
Significance
Value df (2-sided)
[ Chi-8 4 430° i 484
Recency Score Recency Score Recency Score Recency Score Recency Score Recency Score LR CUT
3.63 2.10 Likelihood Ratio 4711 i 452
M ofValid Cases 2089
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a. 1 cells (B.3%) have expected count less than 5. The
minimum expected countis 3.17.
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o One-hot encoding © Color  Target Color_Y [/ColoriB" [ Color.R"| Target

| . 1
o Ordinal or label encoding zz:tgx

Blue
Yellow
Red

0

1

o Ordered label encoding 1
1

Yellow 0
1

0

1

0

o Probability ratio encoding

Red
Red
Yellow
Blue

o Rare labels encoding
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. : Yellow 0 1 0

o Ordinal or label encoding Yellow : : :
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o Rare labels encoding Red : 3 :
Red 0 3 0

Yellow 1 1 1
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Ordinal abel g Yellow 0 2 0
o Ordinal or label encoding Yellow 1 2 1
- Color  TargetMean Order

. Blue 1 Yellow 0.6 2 3 1
o Ordered label encoding Yellow : Blus 0s 3 ) :
. . Red 1 Red 0.66 1 1 1

o Probability ratio encoding €
Yellow 0 2 0
o Rare labels encoding Red 1 ’ 1 1
Red 0 1 0
Yellow 1 2 1
Blue 0 3 0
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N J - Color  Target - Color  Target

- : Yellow 0 1.5 0
o Ordinal or label encoding
Yellow 1 _--- 1.5 1
. Blue 1 Yellow 0.6 . 1 1
o Ordered label encoding Yellow : awe 05 05 1 15 :
Red 0.66 0.34 1.94
. : . Red 1 194 1
o Probability ratio encoding Yellow 0 15 0
. Red 1 é 1.94 1
o Rare labels encoding Red 0 1.94 0
Yellow 1 1.5 1
Blue 0 1 0
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Purple 1 Others 1
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Yellow 0 Yellow 0
HE : : Red 1 Red 1
o Probability ratio encoding Orange 0 4 Othare 0
. Yellow 1 Yellow 1
o Rare labels encoding Blue 0 Blue 0
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Yellow 1 Yellow 1
Green 1 Others 1
Yellow 0 Yellow 0
Red 1 Red 1
Gray 0 Others 0 383 lyavj :lgimo sdgs
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Unsupervised Approaches Caal 03038 (s (505 (SO (9 (Gl AnsS
g lop: 185< BMI< 249/ g 30u0S : BMI < 185 Ly si5:1 Jtio
-9 (Jo>g: 10<Age< 18/ SxgS:Age<10 wayyei2 Jlio

Histogram with Mean Line

o Equal-width discretization

o Equal-frequency discretization

o K-means discretization )
do 035 2ujgi (ASginus jl odaiul

(Sl ofl A 3> (5300538 g 2l

Supervised Approach

40+

o Discretization with correlation (ChiMerge Alg.) 3

201

o Discretization with decision trees
J38lg3 oj lgizo Sulgs
daychegroup @

92 LifeExp daychegroup
- asuls 0g)S | dayche.com




(59U 033 sljs iy

Lo 03> (ol

(Discretization / Binning) (gjlw aiuwuS O

(sjhudimu;f(slmsj.iggj 0
Domain Knowledge
o Custom discretization maxvalue — minvalue

width =

Unsupervised Approaches N

o Equal-width discretization
o Equal-frequency discretization

o K-means discretization

Supervised Approach

o Discretization with correlation (ChiMerge Alg.)

h

-60 =40 =20 0 20 40 60

o Discretization with decision trees
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Unsupervised Approaches

bl (5 (gl S
o Equal-width discretization
o Equal-frequency discretization
o K-means discretization G A G Sl Sy el Sl el e
. . o d\lw . .o l-l_*o . /.’. RS |
Supervised Approach 3948 (0 Al (s 6l (2129 A1 €90
o Discretization with correlation (ChiMerge Alg.
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o Custom discretization

UnSUPerVised ApproaCheS Bin Lower Upper Proportion % Count
, _ o 1 >= 1 =1 |/ 31.08 69
o Equal-width discretization 2 > 1 ==3 | 19.37 43
3 =3 <=8 2613 H8
. . . 4 =9 <= (15 2342 52
o Equal-frequency discretization —

o K-means discretization

Supervised Approach el R e .
o Discretization with correlation (ChiMerge Alg.)
o Discretization with decision trees TR I T
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Unsupervised Approaches ; ::_118 2;3 = ?33? 133
. . S 3 == 80 <615 | J 3.15 7
o Equal-width discretization 4 >=616 | <=615 |] 0.45 1

o Equal-frequency discretization

o K-means discretization

Supervised Approach

o Discretization with correlation (ChiMerge Alg.)

o Discretization with decision trees
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o Custom discretization

Unsupervised Approaches

- Discretization with k-means Clustering ~

o Equal-width discretization

- — —e——0—0—0—0—0—

o K-means discretization L =
Cluster 1 ' Cluster 2

o Equal-frequency discretization

1
1
Cluster k;

Supervised Approach oy

o Discretization wit h corre | ation (C hiM erge Al g ) Unsupervised discretization with k-means clustering for finding cut points

o Discretization with decision trees
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o Custom discretization

Unsupervised Approaches

. . o ol M=ol oo | wllS il pladio (¢cjlol =ujg)
o Equal-width discretization St L= g J oo (gJol 29

Saigs. | P K Intervals ChiMerge Discretization
o Equal-frequency discretization I ! I 1 | 1 }ggi Example
2 3 2 :
o K-means discretization L 7 [ {575 “Sort and order the
attributes that you want to
. I 4 I £ | ! {7.5,8.5} group (in this example
Supervised Approach R (85.10]  atibucE)

{10,17} «Start with having every
unique value in the

o Discretization with correlation (ChiMerge Alg.) :7 EEE

{ 17’30} attribute be in its own
. . . . .. 8 37 1 int 1.
o Discretization with decision trees | | | 30,38] e
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M & I (42,45 5) J3allgs 42 lgizo gy
T T S daychegroup @

[ [» | (52,60} daychegroup
oSl 6g,S | dayche.com




(59U 0313 30 iy

Lo 03> (ol

(Discretization / Binning) (gjlw aiuwuS O
Sl A (glddSigy o
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o Custom discretization e 1 : Example
Unsupervised Approaches 2 3 2 *Begin calculating the Chi
l Square test on every interval
o Equal-width discretization S
. . . i 8 ] Sample | K=1 K=2
o Equal-frequency discretization 5 5 1 z z , 1
B . . . & 11 2 3 1 0 1
o K-means discretization — T 1 5
7 23 2
Supervised Approach . = ]
o Discretization with correlation (ChiMerge Alg.) [o___[39 |2 B P Ea
. . . . .. 10 45 1 4 1 1
o Discretization with decision trees
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o Custom discretization Sample | K=1 | K=2 E, = (1/dy*2= 5
Unsupervised Approaches 2 0 1 1 Epp=1/4)*2=.5
: : L 3 I 0 1 E,, =(1/4)*2=.5
o Equal-width discretization TR P 1 5 E,,=(1/4)%2=.5
o Equal-frequency discretization X2 = (0-.5)/.5 + (1-5)%.5 + (0-5)%.5 + (1-5)2/.5 =2
K-means discretization Sample | K=1 | K=2
O o E,=(1/2)*2=1
Supervised Approach 3 S LA L E,,=(0/2)¥2=0
. o . , , 4 1 0 ! E, =(1/2)2=1
o Discretization with correlation (ChiMerge AlQ.) [wa 12 g 5 E,,=(0/2)¥2=0
o Discretization with decision trees X2 = (1-1)%1+(0-0)%/0+ (1-1)%/1+(0-0)2/0 = 0
Threshold .1 with df=1 from Chi square distribution chart merge if >*'9> ¥ 1957 >
X2 < 27024 daychegroup @
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o Custom discretization Sample | F X Intervals Chi2
1 1 1 {()’2} 2
Unsupervised Approaches ” 2 > (2,5 i , ~Calculate all
the Chi Square
o Equal-width discretization . ! ] {5,7.5} } value for all
B, s [8 [ {7.5.8.5) & s
o Equal-frequency discretization =0
5 9 1 {8.5,10} } ) F——
o K-means discretization 6 11 2 {10,17} 0 intervals with
Supervised Approach - — tLL % 2 tvl:il::a“wcm
8 37 1 {30,38)
o Discretization with correlation (ChiMerge Alg.) [o 39 > (38.42) % 2
’ 2
o Discretization with decision trees =& ‘ Pk 0
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o Custom discretization S |F K Intervals Chi?
. 1 1 |
Unsupervised Approaches 02} - 2
2 3 2 {25}
o Equal-width discretization 3 7 1 } +
. . . 4 8 1 1
o Equal-frequency discretization 5 : ; Bl
. - 5 *Repeat
o K-means discretization p T >
= (10,30}
Supervised Approach } 3
Discretizati ith lation (ChiM Al 8 . L] 2
o Discretization with correlation (ChiMerge Alg.) 5 = - (38.42)
o Discretization with decision trees 10 45 ! } 4
11 46 1 {42,60} 538193 Iy :lgimn Sulgi
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Domain Knowledge ChiMerge Discretization Example

o Custom discretization Intervals  Chi?

Unsupervised Approaches 1 {0,5}

o Equal-width discretization 2 P I

} 1.875
o Equal-frequency discretization : zj i {5,10}
o K-means discretization — x *Again
. 10,30
Supervised Approach 7 2% |z 110,30 } L
o Discretization with correlation (ChiMerge Alg.) _ (30,42}
o Discretization with decision trees TR P 7 } 1.875
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Electronics
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Books
Electronics
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Music
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£368,269
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Hill- climbing (Greedy stepwise)
Best-first search
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Ant Colony
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. Let v « 1nitial state.

Expand v: apply all operators to v, giving v’s children.

Apply the evaluation function f to each child w of .

. Let v/ = the child w with highest evaluation f(w).
. If f(¥') > f(v) then v « v'; goto 2.

Return v.
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PCA, ICA, ... Kernel PCA, ...
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(Feature Extraction) (Sjug 2h&uiwl O

(Principle Component Analysis) (Lol (glo adlgo Jul=5 ©
OSSP aS(g9bds Sp50 33 Cobaizo ol dy ly 033 oS il Salsio (hs (s SO (0l waysi o hol (gloadlge Julss
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C=wy(X;) + wy(X;y) + wi(X;) + wa(Xs)




Original data

h =~ @ @& B M

o 0o =~ th ;o

(59U 0313 30 iy

aigas Llsil g slel (JauslS

(Feature Extraction) (Sjug 2h&uiwl O

(Principle Component Analysis) Lol (5l adlgo Jul=i ©

Z-Score calculation

(ol gl Adlgo duusloxo Jolyo
(Z-Score) o 633 (gjludlop .

Scaled data

X Y
(2-5)/1.633 | (3-6)/1.826
(4-5)/1.633 | (5-6)/ 1.826
(6-5)/1.633 | (5-6)/ 1.826
(6-5)/1.633 | (7-6)/ 1.826
(7-5)/1.633 | (8-6)/ 1.826
(5-5)/1.633 | (8-6)/1.826

X Y
-1.837 -1.643
-0.612 -0.548
- 0.612 -0.548
0.612 0.548
1.225 1.095
0 1.095

538)1g3 hoj :lgizo ugs
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As we know after Z scaling, the mean of X and Y becomes 0,i.e.X = 0,Y=0

S0, the covariance formula becomes:

(Feature Extraction) (Sjug 2h&uiwl O
Cov(XX) — Y X —DEX -X) _ Y X

(Principle Component Analysis) Lol (5l adlgo Jul=i ©

= ((-1.837)*+ (-0.612)%+ (0.612)2+(0.612)*+(1.225)2+ 0)/5
=12

n—1 n—1

bl (6o adlgo gl Joho
Cov(Y.Y) — i (i~ —Y) _ 2y, i

n—1

A G agS o filo dulo 2
n—1
= ((-1.643)* + (-0.548)* + (-0.548)*+(0.548)*+(1.095)* + (1.095)%) /5

1o Weknow, Cov(Y,X) =Cov(X)Y)

We know covariance matrix of X, Y is

CoviXy) — 2K - - V) I, XY,

n—1

Covariance Matrix = [gov(X ,X) Cov(X,Y)

ov(Y,X) Cov(Y,Y)
nt _[12 0939
— ((-1.837)(-1.643) + (:0.612)(-0.548) + (0.612)(-0.548) + (0.612)(0.548) + 0939 1.2
(1.225)(1.095) + 0) /5

=0.939

J3llgS o Igine sulgs
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(Feature Extraction) (Sjug 2h&iwl O
AT}) _ /113 JW Y90 (b ez aaalas p &y (5)9p0 ©
A

A oL A=Al =0
— Vi Va2 Vs 0o A& O Vi Vo V5
o o Al | ]
Eig ctor Eig |

p
;; trace(A) = Z A
, i=1
A — Z /11 Vi Vi V; ,Vi — O J3lgs o tlgize 3ag
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(Feature Extraction) (Sjug 2h&uiwl O
(Principle Component Analysis) Lol (5l adlgo Jul=i ©

if A is the Eigen value of given matrix A then

[A-AI|=0 hol sl adlgo duwl=o (Jolo
Now, the Eigen value of our covariance matrix will be (14 =1 = 0) b jogS unsilo (7) shig po dudzo 3
0. 939 1 0. 939
A-AL= [0 939 ] }‘[0 [0 939 ] - [
_[12-1 0939
0939 12-A
Solving for Awe getA = 2.139and A = 0.261
s |12-2 0959 | g
0.939

So, two Eigen values are 2.139 and 0.261

= (1.2-2)(1.2-1) — (0.939) x (0.939)=0
=144 -(2X1.2)A+2?-0.8817=0

Ja8lg e ilgine Ailgd
=>2A*-2471+05583=0 daychegroup @

daychegroup
oSl 6g,S | dayche.com




we know, Av = Av. Considering [?] as the Eigen vector,

[0}559 0.339] [?] = 2'13%[?‘]

- 1.2€+{}.939f]_ 2.1399]
0939e + 1.2f] [2.139f

So, using 1strow, 1.2e + 0.939f = 2.139e
=0.939f = 0.939%e¢

»e=f
orusing 2nd row, 0.939%e + 1.2f =2.139%f = e="{

Here the ratio is important, hence we can consider a vector (1, 1) which
corresponds to (e, f).

For the vector to be Eigen vector the length of the vector should be 1.

Let's find the length of (1, 1), which is nothing but distance of the point (0, 0) and

(1,1) in two-dimensional space.

(59U 0313 3ljS  Pig
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(Feature Extraction) (Sjug 2h&uiwl O

*
*e

(Principle Component Analysis) Lol (5l adlgo Jul=i ©

(ol (5l aglgo duwl=o (J>lo
o 69 palso Dl g 0g ko SzgS & Sijy glw e A
(Av = ) o ojug pso b Pliio () opg glofp duwl=o .5

Using Pythagoras theorem, distance = /1?> + 1% = /2

Now if we divide the vector, represented as matrix [ 1 ] by V2, its length will

become 1 and we will get our desired Eigen vector.

1/N2

_ [0.7071
1/72

Eigen Vector = [ 0.7071

538)1g3 hoj :lgizo ugs
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Scaled data
X Y (Feature Extraction) ( Sjug 2h&iwl O
-1.837 -1.643 o .
-0.612 -0.548 (Principle Component Analysis) (Lol (glo adlgo Jul=5 ©
0.612 -0.548 .
0.612 0.548 ol (gl aglgo duwl=o (Jolho
1.225 1.095 kol adlgo Jap poléo dunlxo 6
0 1.095 (Transpose of Eigen vector) X (Feature vector) el b
0.?0?1]?"}{ —1.837]
0.7071 —1.643
B —1.837 Projected
= [0.7071 0.7071] _1_643] o
= 0.7071 X (- 1.837) + 0.7071 X (-1.643) -2.461
iV -0.820
" — .2 461 0.820
Xq 1.640 38193 o) :lgizo sugs
—1.8377 . . _ - daychegroup @
e B D oy Hence, [—1.643] is projected to 2.461 0.774 P —

oSl 6g,S | dayche.com
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(Feature Extraction) (Sjug 2h&uiwl O
(Principle Component Analysis) Lol (5l adlgo Jul=i ©

(bl o> 88lg (Juloxs il udyd
ol 03wl (PlB (oS (gl 6313 (glp UIS (ogy ¢pl o
! S 329 (RS> (Siuuas (53919 Gl 633 (. ©

{f) 21 principal component

(d) 13 principal component (e) 17 principal component

(5ol (gl aglgo (J =5 ciluoguas>
9 0j5dl g p3léo g IS (0 (s Syl Jgb bl s (glag=o cug> og J3p ©

(g) 25 principal component

(h) 29 principal component

S (50 (a0 03D (pust Cage 1 gl 63l b g (S)jp
3915 (50 ol (b g SiShe (gindigy g colellbl (- iy Jigs> C93ay b oaud Sl (gl adlgo

(Agw (50 (o [ aalgo (JUaw ) Siiuo diuuoo 9 Joleio 63w vl (gl ddlgo  ©

J3illgs lyoj :lgizo 3493
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(Feature Extraction) (Sjug 2h&uiwl O

PCA (g gl cudga=o ©

ST 030 dlsul (5l adlgo
el 830 S xhw 53 63
1o JUisl (5ol g 323 o
1 g pdy SLses

33 B> e blLG )l 3929 g0 3
FiSIss has ()50l do o3l
3929 JiS2gS syl js Guibylg

&P SS9 3929 1038 g 3

oSy pwlwl p Lo aalgo o) =

(5399 6l (Shg s> Jlop A yzdo do Sy pld jl Gh

JBc g o3z 3o sl
SIS g (505 G (50 ]
Solution: Solution: Solution: Solution:
LDA Kernel PCA ICA Rotation
J3llg3 1) tlgizo 3ulgs
144
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Xtem Component

1 2> 3 a
SAS16 0.832 ° PN .
AT s Feature Extraction) (Sjug glhxiwl U
SAS17 0. 694 o362 ea u e a 0 yg a
sAS12 0. .683 0326 X
SAS11 0 670
sAs10 0.695 0319
SAST 0.684 0. 304 ( . . &
sase 0630 o388 Rotated PCA) (Lol (glo adlgo Jud=i (jiusy> ©
sASs 0.615 o el
SAS13 0.a7s8 0312 M
SAS14 0.472 0413
sASe 0. 390 0.a65 o412 l_Q) . . . 3 I.Q) =2 L . | . .. LQ) R L)
SAS3 0.750 JJ S ( )l IDI0
Sass 9720 aQlgo Sh> S B 19 (SPg ()9 (Jgi (50 G0 (pz) U
sAsSa 0641
zﬁz‘g 0.490 gggg .o ~’~| * lQ . 0| . M e ee | .l | X |
Sasis 8355 osss Ll (o> (sl adlgo Jl (g fiey (g0 el (Gugb (pl jlg S pusi
sAsS20 0.664 .

SAS1S O_598

Extraction Method: Principal Component Analysis
Rotation method: Vvarimax with Kaiser normalization

PCA 3 & slo iy Elgl
They both are loaded Varimax U..u:>_}'.> @)

moderately by two

independent factors . . .o G SO .
b aglgo Sy aztid 139 IS (50 dliaitien 1 (319 (19 w80 (g rolig

g (50 03 ZuAg ago (Gl (g jl (5aS s

Quartimax i o
Vi F SIS (50 @S ] (5109 4 bG5Sl o) (SlaygisIe A (LS (g USE P aiies o dgine g
They both are loaded daychegroup @

by one factor
\ daychegroup
V2 asuls 69,5 | dayche.com
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aigos wlxil g slsal (JuslS
(Feature Extraction) (Sjug 2h&uiwl O
(Independent Component Analysis) Jsiuwo (gl adlgo Jul=3i ©
8S(5)gbdy Sp(50 Sz Cobniso oiws du 03l aS cawl soleio e (Jhs (ol SO (58b) La el s 8o (gloddlge (Juss
Sl 0o J8iwo o Soul (S gl cuS)s

S5 b 9 (5igo (6l JiSw 53 pgi awsi Silo Plwo Jl (gl 43
Slowgw g &Llo Gjlwbs oS .. g (Jigv Sl@Lglé P calizo (globuwo
(Shg alxiwl (dp ICA (g jl odaiwl s (b Cauaal Jdiuw

a

I G
o C o
(
@ 9, 3
5 B0 &, . .
feiex] L UL |Q> ( !
=) Co 3

®@ q0
c
. c S
o o Do) o

=] o
L] o o el
O o 4 o o
o ° ® o ° @
$ PCA ICA
o
°
C o
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(Feature Extraction) (Sjug 2h&iwl O

(Kernel PCA) (b5 jué (Sol (slo adlgo Jul=3 o
(Sl g 3 Solg> JUiS! s PCA ySlac do (Shg (139 (b5 pee 8 (a8 b il Ghope lo (Shig ¢ blijl oS Gigo 4
39y (50 (0 Jl FS=gS Sl 3 (b g Jado (43S iy

Ay (b (gl o3y cilSS s IS (s 2ilgi 1 oslaiuwl iSa)
3032 (6bad j3 b bl (g8 jghio 4y ugléio (GLad
_ Kernels Formula
7 L linear klz,y) = z.y
" “ sigmoid k(z,y) = tanh{az.y + b)
polynomial klz,y) = (1 + z.y)°
RBF k(z,y) = exp(—allz — y||*)| ssaiss o) gine g5
exponential RBF| k(z,y) = exp(—al|lz — y||) daychegroup @)
147 daychegroup (&)

oSl 6g,S | dayche.com
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(Feature Extraction) (Sjug 2h&uiwl O
Kernel PCA (Kernel PCA) (b jué (ol (clo adlgo Jud=i ©

1 & | & &999 UKO| (JJJD| (SLO) O (5[109 L’b_’> X ¢ b_,|9J I asS s i.s) Ii
S T '
Cov = N E x,-TX,' Cov = N .El, P(x;)" p(x;) _Jl €| bl |~O>_C 9 PCA (J*)gJ (J_)Jlb.)}_*_c L_,u_Q)[o Cde a AR (_J-Jl QJL)
=1 =

0 0z sl 4 o 6313 CuilSs 1 w830 38 (clo Cuwsp Cusisg

Suantlin srdes

| AT Caucl doutD 3 g 03wl Cogleio (glewlS L glo odly (gjlw (o 6y
. ‘ ‘ 'ﬁ ": g (630 03 (sleldo 3Sdoc (JualS
e E | W, REE G e
P A (e (6l oals cuilSS g IS (s 2ilg5 1 oxldiuwl S

3032 (S > b L) (g8 jghio &y Cugléio (Glad
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PC1, linear PCA  PC1, kernel PCA
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(Feature Extraction) (Sjug 2h&uiwl O

b % (Linear Discriminative Analysis) ;b (gjaao Ju=5 o
-

<3 . . c. . & . .
5 “ g PCA (ingy B> p g osgy )l b (55530 &g ji LDA (g
w

T 5y & o3y il oS 3 (Lo ksl (Jigs 3 | s ualS
oo dzol 630 (GleunllS (o (g3 SUSET (g iy

39D (50 03 0 5 5 > 3T b s ey 4

19 (Shg G (B> e dball cyguops
e Ay (e (6l o3ls cudilSS chgs JijS (s 2ilg 1 oalaiuwl S
J2illgd lyovj :lgizo g
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(Sampling) (¢S aiges O
D3 5l3gS) jl (gl dcgamop ) Dl Gulwl p U cule o313 (ualS (glp dujo oS (glol (igy S (S diges

olod Mzl oS ez o 03 I o 03l

Population
Sample
g g lo @iy oSl (gl Jidiy e ©
48 B B
\ U / . . . g -
N it J.LQS(_,JU.LU&.O&IU.OQJJUJ @)

Jlieo g bl (glagSll p jSja5 o
Sampling
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(Sampling) (¢S aiges O
S sl IS 4w 93 9y (lgi (50 |y digai ARl ST

U Sl i dg0d g0 wls gl 3 L o hié aigai jo wlls el 3
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(Sampling) (¢S aiges O
IS [l (IS aiuws 93 Ay (lgl (50 b (g5 gl slo (g

p
Sampling _
Methods Gladisl (gS digai ©
p
Sl plp =Dl i (gl deols j3 3990 (gl digad 350g) ¢l
(49> 4 85 (gl digai AR (gl (295 il YSagy (pl Jubd (a0 o
/l;'rﬂbﬂbilitv N / Non- Probability N s | SS (Saila) dsol> |
Samplin i . R
pling Sampling Slosisl e “Sd.»go; o
1. Simple Random 1. Convenience AR B el gy deol> s 39290 (glo digai 3Sugy ol P
2. Systematic 2. Quota bl oS 3 (gl digad A=l Ay yio Mg (50 Egubgo (pl g Sl
3. Stratified 3. Judgement b ALl (99> (G ot
4. Cluster 4. Snowball
J3allgS ) clgizo g3
\ / NS // daychegroup @
daychegroup
152 ©
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(Sampling) (S aigas O
Simple random sample o8l 6305 (6,15 Aiged ©

s D ply (il o adigas ol sl (-83bal (5 S digas ;3
'ﬂ‘ @ ,“‘ @ S 5o S i 1 05 i () okl o9 5

Cosla ay |y 465 3 SIGE Ggsio S giac 465 50 ¢ jlauolgz I Jo jghy

|.I
57 b 5 Lot Sc 3 (8l il Mg Jeo qauiS il olg oSl (g
iy 0 50
o o @ o o =

JallgS o Igine sulgs
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(Sampling) (S aigas O

Systematic sample ,

A oulgiy g S0 4 j3 N Iy dsol> G (glo digas JS sl S

= oo 1Nt i8IS 24 (il s qaniS il o j digas n Sl
" II " II II So ol -k 395 ooy B Jgl 3,95) olahs 0jb 13 9 auiS Cijo | lovyygS)

(5005 k aliold ay glos o8 b w9 3gsh Il (L93kal digas

//,\////_\. 'Ab}i LYY 0 Jip (SLOBAJS)SJ

™

k =

N
n
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Stratified sample (Sampling) (S ajges O
(5l a8ib (S digas ©

(50 il ddab b 0g)S Niz dy asol> JS ¢l adub (615 aiga 4
(SIS 1 0g)S (pl 33 (G483 390 (gl S 1y (0 ASHjghy 9.
39 Jl 5l adib (1S aigai 24b (glel g cplply Sidl (0 cglds
L oshw (Osbal gl (g gl p alBbo cygay adb

39 (50 (G Aiga Sudlaiuw

ojw Sy (oS el gl&i)l p figo glo yaslh uyp ¢lp Jlo gk
(0 ekl ol JS 3 @ s ol pp ()30 g (15 0gS 43 (a3has A
s38llg lyj tlgize 34Jg3
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(Sampling) (S aigas O
(6l duiig> (S digas ©

Cluster sample

atig> b 6g)S Sz 4y asol> (S 18 ailiino (sl aubig> (g5 digas
(Gur8== 3jg0 (Sl oSl auls (50 A4S Cuglal (pl b 39 (50 s
Zib 1 sl g il Sl (o aulio 21jg5 (ghiS 1 0g)S (il
Ol (Sl digai g oD IR duig> N (9La) gy CuuadlS

S S Juk=5 390

b ged SO Gilgs b (figel iwls wubage (e wyp Gl Jho jgky
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L 6315 (gjlw o)L
> o3l (Sjl.ul O.>JLJ..§J H
o (gjlw Az Sy g (50 (58655 g i AlBba g Ciglaio Rilio 3 dliuwe SO o 3 L ygo sl 6313 logac

Aol (50 (69LS 031 3iUTy9 Spuin g ddiuwo > g cloladl (gl (S 0l Calizo

3910 (50 k=l ko 03 (gjlw A ST I uw 03D a5aS o 031 (gjlw ool Cgs (jgiSt S (Siloladl g b ( jig) dulS 3gu d>g5 (il :[d>gl

o 631> (g3l o 631> (j3S pleol

APPEND

MERGE
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L 6315 (gjlw a>Jh.§J

lo 63l (gjlw az)Lss U

Dataset 1 Dataset 2 Merged dataset
O ST e L Loy L
Nick Nick male Nick male
MERGE Tom 25 + Tom male France _ Tom male France 25
Jennifer 19 Jennifer female Spain Jennifer female  Spain 19
Janet 34 Janet female Germany Janet female Germany 34
Dataset 1 Appended dataset
m- m- name | age
Nick Nick 18
APPEND
Tom 25 + Sara 31 7 Tom 25
Jennifer 19 Mary 28 Jennifer 19
Janet 34 Janet 34
Sam 22
28)lgd 1o :lgi ddqgl
Sara 31 J3allgs o) Hlgi=o gy
daychegrou
Mary 28 y Galia @

B daychegroup @
159 .
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Inner Join Full Outer Join o oaly (le.w d.>JLvSJ d

Table1 Table 2

Left Right
Table 1 Table 2 Table Table
id name id stream
id name id stream
1 Sayak 1 CS
1 Sayak ?: 1 Ccs - o ; -
2 Alex x’ 1 IT 3 | Sameer 2 ECE
3 Sameer 2 ECE 4 Rick o ECE
4 Rick ] ECE
Full Join
id name stream
Inner Join
1 Sayak CS
id name stream 1 Sayak IT
1 Sayak Cs 2 Alex ECE I . .
S = 138193 o tlgimo Sulgs
1 Sayak IT meer
Y . daychegroup @
2 Alex ECE - d
aychegroup (s
1 60 2] ECE y g p

oSl 6g,S | dayche.com



(59U 033 sljs iy

L 631> (gjLw a>Jh.§J

Left Join Right Join
o ilw o> )L U
0313 (gjlw azjliso
Table2 ANTI JOIN
Left Right Left Right
Table Table Table Table
id name id | stream id name id | stream Left Right
Table Table
1 Sayak 1 CS 1 Sayak 1 CS
: id name id | stream
2 Alex x. 1 IT 2 Alex \ 1 IT
3 | Sameer 2 ECE 3 | Sameer 2 ECE - Sayak . cs
4 | Rick 9 | ECE 4 | Rick 9 | ECE 2 | Alex 1 IT
3 | Sameer 2 ECE
Left Join Right Join 4 Rick g ECE
id name stream id name stream
1 Sayak Cs 1 Sayak CS Anti Join
1 Sayak IT 1 Sayak IT
id name o
2 | Alex ECE 2 | Alex ECE 138193 o tlgimo Sulgs
3 Sameer
3 | Sameer g ECE daychegroup @
4 Rick q
161 + | Rk daychegroup
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