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Y Tree - Introduction

Tree: Non-parametric supervised learning algorithm, which is utilized for both

classification and regression tasks
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b Regression Tree

Regression trees are decision trees in which the target variables can

take continuous values instead of class labels in leaves
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How a Regression Tree looks like.

11.11.24 Regression Tree/Dr.N.Nandhini/AP/MCA/SNSCT

Is grade >3~ TN

is grade =10
L N alue

50,000

Basic example of Regression Tree




eg < Features of regression trees

1. Root: Beginning of the decision tree. The first node represents the
first condition based on the criteria of the data provided.

2. Leaf: Last node in the tree is represented by the value in the
decision tree above. Terminal node that does not point to any
condition or value.

3. Decision Node: Nodes after the root where any decision or
condition is further divided into different categories.

4. Child Node: The node that is further divided into different
categories is called a parent node. The nodes that result from this
division are called child nodes.

/ \ / \ / Decision \
{ Root { Leaf , C Node
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Advantages of regression trees

. Visualization of data becomes easier as users can identify and

process each and every step.

. A specific decision node could be set to have a priority against

other decision nodes.

. As the regression tree progresses, undesired data will be

filtered at each step. As a result, only important data is left to
process, which increases the efficiency and accuracy of our
design.

It is easy to prepare regression trees — they can be used to

present data during meetings, presentations, etc.
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Day | Outlook | Temp | Humidity | Wind | GolfPlayers
D1 Sunny Hot High Weak 25 Standard deviation
D2 Sunny Hot High Strong 30
D3 | Overcast | Hot | High | Weak a6 Average of goif players: =
D4 Rain Mild High Weak 45 25430446+ 45452423+ 43435+ 38446+ 484+ 52 + 44 4 30
DS Rain Cool Normal Weak 52 14
D6 Rain Cool Normal Strong 23
D7 | Overcast | Cool | Normal | Strong % Average of golf players = 39.78
D8 | Sunny | Mild High Weak 35 Standard deviation of golf players
D9 Sunny Cool Normal Weak 38
D10 Rain Mild Normal Weak 46
D11 | Sunny | Mild | Normal | Strong 48 d= (25-39.78)2+(30-39.78)2+---+(30-39.78)?
D12 | Overcast | Mild | High | Strong 52 A 14
D13 | Overcast | Hot Normal Weak 44 -
D14 | Rain Mild High Strong 30
SD=9.32




Example
Day | Outlook | Temp | Humidity | wind | %" |* Outlook
Players
D1 | s Hot | High |[weak| 25V .
b 0 Wi = = * Outlook = {sunny, overcast, rain}
D2 | Sunny Hot High Strong 30
D8 | Sunny | Mild | High |Weak| 35 le Calculate standard deviation of golf players for all
D9 | Sunny | Cool | Normal | Weak 38
D11 Sunny Mild Normal Strong 48 Of these OuthOk Cand|dates.

11.11.24

* Sunny outlook

/
2

25+30435+38+48
* Average of golf players for sunny outlook = - = 35.

25-35.2)° - 35.2)"+(35-35.2)2 -35.2)° - 35.2)°
* SD of golf players for sunny outlook = J( Lt s i?f) et

* SD of golf players for sunny outlook =7.78
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* Sunny Overcast

* Average of golf players for Overcast outlook = :

* SD of golf players for Overcast outlook = J

—

* SD of golf players for sunny Overcast = 3.49

11.11.24

5’3 X
e Example
-’\/:.;":.j\}
Golf |,
Day | Outlook | Temp | Humidity | Wind R Outlook
i High k| 4 .
2 ] Ovorcest | hat = i ® Mle Outlook =>{sunny, overcast, rain}
D7 | Overcast | Cool | Normal |Strong a3 v
D12 | Overcast | Mild | High |Strong] 52  |e Calculate standard deviation of golf players for all
D13 | Overcast | Hot | Normal | Weak 44

of these outlook candidates.

6+43+52+44 = 46.25

(46 -46.25)" +(43 -46.25)°4(52 -46.25)" +(44 -46.25)’

)
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Example

Golf
Day | Outlook | Temp | Humidity | Wind Players
D4 Rain Mild High Weak 45
D5 Rain Cool | Normal | Weak 52
D6 Rain Cool | Normal |Strong 23
D10 Rain Mild | Normal | Weak 46
D14 Rain Mild High Strong 30

* Sunny Rain

* Average of golf players for Rain outlook =

* SD of golf players for Rain outlook = J

* Outlook \
Vi

* OQutlook =>{sunny, overcast, rain}

* Calculate standard deviation of golf players for all

of these outlook candidates.

45452+423446430

= 39.2

5 PR

(45 -39.2)° 4(52-39.2)°4(23-39.2)24(46 -39.2)°+(30 -39.2)°
5

* SD of golf players for sunny Rain = 10.87
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m Stdev of Golf Players | Instances
Overcast 3.49 J
(Raip 10.87 5

\/ 7.78

Sunny

* Weighted standard deviation for outlook = (ﬁ;) * 3.49 + (i *10.87 +

14
(2)*7.78 @/
s —
* Global standard deviation of golf play

* Standard deviation reduction for outlook = 9.32- 7.66 = 1.66
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Temperature

Temperature can be hot, cool or mild. We will calculate standard deviations for those candidates.

Hot temperature

Day Outlook Temp Humidity wind Golf Players
1 Sunny Hot High Weak 25
2 Sunny Hot High Strong 30
3 Overcast Hot High Weak 46
13 Overcast Hot Normal Weak 44

Golf players for hot temperature = (25, 30, 46, 44)
/'\

Standard deviation of golf players for hot temperature ‘ 895 j

11.11.24 Regression Tree/Dr.N.Nandhini/AP/MCA/SNSCT




RGN
68T Example
e g
V:_‘q ,\.,J‘

Mild temperature

Day Outlook Temp Humidity wind Golf Players
“ Rain Mild High wWeak 45
8 Sunny Mild High Weak 35
10 Rain Mild Normal wWeak 446
n Sunny Mild Normal Strong 48
12 Overcast Mild High Strong 52
14 Rain Mild High Strong 30

Golf players for mild temperature = {45, 35, 46, 48, 52, 30)

Standard deviation of golf players for mild temperature = 7.65
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Example

stdev of Golf Players | ___Instances ____
8.95

Hot
Mild 10.51\/ g
7.65 \/ @

* Weighted standard deviation for Temp = (ﬁ) * 8.95 + (:—4) +*10.51 + (ﬁ) *

Cool

7.65 = 8.84
—/
* Global standard deviation of golf players@iz

* Standard deviation reduction for Temp = 9.32-8.84 = 047
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PESTTUTIOHS

Humidity

Humadity 5 a Dinary class. It can ether be normal or hugh

High humidity

Day Outiook Termip Humidinty wind Colf Players
1 Sunny Hot Hgh weal 25
: ‘-,, ny HOY X} v;o, Sr¢ ) 30
3 Overcast Hot Hagh weoak 45
4 Ran Mild High woeak 45
H Sunny Mild High Weak 35
12 Overcast Milg High Strong 52
" Ran Mg Hah Strong 30

Golf players for high humidity = {25, 30. 46, 45, 35. 52, 30)

Standard deveaton for Q".vf players for high humdity 934
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Stdev of Golf Players | ___Instances ____
7

High 9.36
Normal 8.73

* Weighted standard deviation for Humidity = (%) +9.36 + ( ) *8.73 = 9.04

7

* Global standard deviation of golf players 9.32

* Standard deviation reduction for Humidity =- 9.04 = 0.27
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- Example

Strong Wind
Day Outlook Temp. Humidity Wm\d/ Golf Players
2 Sunny Hot High Strong 30
6 Rain Cool Normal Strong 23
7 Overcast Cool Normal Strong 43
L Sunny Mild Normal Strong 48
12 Overcast Mild High Strong 52
14 Rain Mild High Strong 30

Golf players for strong wind= {30, 23, 43, 48, 52, 30}
)

Standard deviation for golf players for strong wind = 10.59
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Weak Wind
1 Sunny Hot High ‘.‘Jo.!k\/ 25
3 Overcast Hot High weak a6
B Rain Mild High Weak 45
5 Rain Cool Normal Weak 52
8 Sunny Mild High Weak 35
9 Sunny Cool Normal Weak 18
10 Rain Mild Normal Weak 46
13 Overcast Hot Normal Weak a4

Golf players for weakk windz= (25, 46, 45, 52, 35, 38, 46, 44)

Standard deviation for goif players for weak wind = 7.87
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| wind | StdevofGolfPlayers | Instances
Strong 10.59 6
Weak 7.87
: e WESTOR i) 8 -
* Weighted SWzauon for Wind = (14) * 10.59 + (14) *7.87 = 9;_0/3_

* Global standard deviation of golf players 9.32

» Standard deviation reduction Wind = @— 9.03 =0.29
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Feature Standard Deviation Reduction

=T &

-

Temperature 0.47
Humidity .~ 0.27
wind i 0.29
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@ Example

v4

Day

Overcast

MHumidty . Wind Golt Plryens

Rain

Owtiook + Temp

Hgh Wear 4 Rain Mg
5 Rain Cool
High Weak 6 Ram Cool
Normal  Weak 10 Raim Mg
Normal Strong \/ 14 Rain L]
Day . Outiook » Temp. . Humidity . Wind Golf Players

3 Overcast Hot High Weak

7 Overcast  Cool Normal Strong

12 Overcast Mid High Strong

13 Overcast Hot Normal Weak
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High
Normal
Normal
Normal
Hgh

46
43
52
a4

Wind
Weak
Weak
Strong
Weak
Strong

Golf Playeny

45
52

E&E




o Example

Sunny Outlook
Day Outln..;\,x Temp. Humidity Wind Golf Players
1 Sunny Hot High Weak 25
2 Sunny Hot High Strong 30
8 Sunny Mild High Weak 35
Q Sunny Cool Normal Weak 38
n Sunny Mild Normal Strong 48

Golf players for sunny outlook = {25, 30, 35, 38, 48)

Standard deviation for sunny outlook = 7.78
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'Sé ;z«_‘ Sunny outlook and Hot Temperature
R ]
‘,\;‘f{?y Day Outlook Temp. Humidity wind Golf Players
1 Sunny Hot High Weak 25
2 Sunny Hot , High Strong 30
Standard deviation for sunny outlook and hot temperature = 2.5
Sunny outlook and Cool Temperature
Day Outlook Temp. Humidity Wind Golf Players
9 Sunny Cool Normal Weak 38
Standard deviation for sunny outlook and cool temperature = O\/‘
Sunny outlook and Mild Temperature
Day Outlook Temp. ~ ' Humidity Wind Golf Players
8 Sunny Mild High Weak 35
" Sunny Mild Normal Strong 48
Standard deviation for sunny outlook and mild temperature = 6.5
11.11.24
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Temperature

Hot

Cool

Mild

Stdev for Golf Players Instances
2.5 2
0 1
6.5 2

Weighted standard deviation for sunny outlook and temperature = (2/5)x2.5 + (1/5)x0 +

(2/5)x6.5

Standard deviation reduction for sunny outlook and temperature (7_76) 3.6=418
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"(;_&5«.-5-%‘5' Sunny outlook and high humidity
et S5 e
Day Outlook Temp. Humidity Wind Golf Players
1 Sunny Hot High Weak 25
2 Sunny Hot High Strong 30
8 Sunny Mild High Weak 35
Standard deviation for sunny outlook and high humidity = 4.08
Sunny outlook and normal humidity
Day Outlook Temp. Humidity wind Golf Players
9 Sunny Cool Normal Weak 38
" Sunny Mild Normal Strong 48
Standard deviation for sunny outlook and normal humnft/y =5
11.11.24
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Humidity Stdev for Golf Players Instances
High 4.08 3
Normal 5.00 2

Weighted standard deviations for sunny outlook and humidity = (3/5)x4.08 + (2/5)x5 =
445

Standard deviation reduction for sunny outlook and humidity = 7.78 - 445 = 3.33
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Standard deviation for sunny outlook and weak wind = 5.56

wind Stdev for Golf Players Instances
Strong 9 2
Weak 5.56 3

Weighted standard deviations for sunny outlook and wind = (2/5)x9 + (3/5)x5.56 = 6.93

Standard deviation reduction for sunny outlook and wind = 7.78 - 6.93 = 0.85
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Feature Standard Deviation Reduction
Temperature 418
Humidity 3.33
wind 0.85
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Day - Outiook ¥ Temp. ¥ Humidity - Wind « Gol Players - Sunny Day - Outiook ¥ Temp. ¥ Humidity - Wind * Golf Players -
9 Sunny Cool Normal Weak 18 8 Sunny L High Weak 5
11 Sunny Mg Normal Strong a8
A
Cool @ Mild
Cool=38 - Mild=(35+48)/2=41.5
Hot
Day « Outhook ¥ Temp. ¥ Mumidity - Wind « GoM Players -
1 Suney Mot Hgh Weak 25
2 Sunevy Hot Hgh Strong 30

Hot=(25+30)/2=27.5

If number of instance less than 5 then prune (ie: find the Average-leaf node)
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Sunny Rain
Overcast
E3 L 4
Day Outiook » Temp Humidty . Wind GOl Players Day Outiook » Temp Humidity . Wind Golf Players
1 Sunny Hot Hgh Weak 25 4 Rain Mila High Weak 45
2 Sunny Hot High Strong 30 S Rain Cool Normal Weak 52
8 Sunny Mg Hygh Weak 35 6 Rain Cool Normal Strong 23
9 Sunny Cood Normal Wean 38 10 Rain N Normal Weak 46
11 Sunny Mid Normal Strong 48 14 Rain Mg High Strong 30
»
Day . Outiook » Temp. . Humidity . Wind . Golf Players,
~~ 3 Overcast Hot High Weak
~~7 Overcast Cool Normal Strong
~ 12 Overcast Mild High Strong
- 13 Overcast Hot Normal Weak

Overcast=(46+43+52+44)/4=46.25
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" Rainy Outlook

Day Outlook Temp. Humidity wind Golf Players
4 Rain Mild High Weak 45
5 Rain Cool Normal Weak 52
6 Rain Cool Normal Strong 23
10 Rain Mild Normal Weak 46
14 Rain Mild High Strong 30

We need to find standard deviation reduction values for the rest of the features in same

way for the sub data set above.

Standard deviation for rainy outlook = 10.87

11.11.24
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Sunny outlook and high humidity

Day Outlook Temp. Humidity wind Golf Players
1 Sunny Hot High Weak 25
2 Sunny Hot High Strong 30
8 Sunny Mild High Weak 35

Standard deviation for sunny outlook and high humidity = 4.08
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Sunny outlook and normal humidity

Day Outlook Temp. Humidity wind Golf Players
Q Sunny Cool Normal Weak 38
1" Sunny Mild Normal Strong 48

Standard deviation for sunny outlook and normal humi
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Rainy outlook and humidity
Humidity\/ Standard deviation for golf players instances
High / 750 \/ 2

\/ 12.50 3

Normal

Weighted standard deviation for rainy outlook and humidity = (2/5)x7.50 + (3/5)x12.50 =
10.50

Standard deviation reduction for rainy outlook and humidity = 10.87 - 10.50 = 0.37
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Rainy outlook and temperature

Temperature Standard deviation for golf players instances
Cool 14.50 2
Mild 7.32 3

Weighted standard deviation for rainy outlook and temperature = (2/5)x14.50 +
(3/5)x7.32 =10.19

Standard deviation reduction for rainy outlook and temperature = 10.87 - 10.19 = 0.67
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Humidity Stdev for Golf Players Instances
High 4.08 3
Normal 5.00 2

Weighted standard deviations for sunny outlook and humidity = (3/5)x4.08 + (2/5)x5 =
( 445 )

Standard deviation reduction for sunny outlook and humidity = 7.78 - 445 = 3.33
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Rainy outlook and wind

wind Standard deviation for golf players instances
Weak / 3.09 S
Strong 3.5 2

Weighted standard deviation for rainy outlook and wind = (3/5)x3.09 + (2/5)x3.5 = 3.25

Standard deviation reduction for rainy outlook and wind = 10.87 - 3.25 = 7.62
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Feature Standard deviation reduction
Temperature 0.67
Humidity 0.37

(Wind ) 7.62
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S R Apply the same procedure to wind to calculate S S
74 G W
G the SD..... i

Rain
Weak Strong
Duay » Outiook » Temp. - Humidity - Wind ¥ GOl Players ‘ Day . Outiook ¥ Temp. - Humidity - Wind v Golf Players -
e oy ek o q 6 Ran Cool Normal Strong 23
S Rain Cool Normal Wea 52 14 Rain Mild High Shme 30
10 Kain Mg Normal Weak o/ - 8
weak=(45+52+46)/3=47.6 Strong=(23+30)/2=26.5
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C b Y
< \fgﬁ\}f
Sunny Rain
Overcast
Cool

Hot Mild Strong
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