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LEARN MODEL (say decision
tree depth 1)

on different subsets of training data

(Assume we got a different subset from universe

ofpossible training sets)
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Bias: Deviation of our model (expectation

over all possible training datsets) from

true function
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↑For i+3Init
same experiment as before

(train

model on different subsets)

BUT with sophisticated / complicated
-
-

model (e.g. decision
tree with a depth)
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3) SOURCES OF ERRORS
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USING VALIDATION Sf T

TO FIND
"RIGHT COMPLEXITY
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HYPERPARAMETER TUNING



STRATEGY #1

TRAIN - TEST SPLIT
-

Itest
- TRAIN ON TRAINING SET-MODEL

- EVALUATE MODEL ON TEST

- COMPUTE ME TRICS



STRATEGY #1

TRAIN - TEST SPLIT

Itest
- TRAIN ON TRAINING SET-MODEL

- EVALUATE MODEL ON TEST

- COMPUTE ME TRICS

SHORT COMINGS

-
DSESNOT TEST ALL DATAPOINTS

- NO WAY TO OPTIMI TPERPARAMS-



STRATEGY #2

K-FOLD CU
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3 FOLD - CV

&
TRAIN M11x Test SET I

III SET 2

III St + 3



FOR FOLD # in #FOLDS

TRAIN TRAINING
FOLD#)

SCORE (TESTFoLe#)



REPORTING METRICS (e.g.
Accuracy)
Errot)

when using multiple models

(eg.k- Fab(V)



TWO WAYS TO REPORTACCURACY

① COMPUTESCOREIMETRIC FOR CACH Form

e.g. Acuray fold 1 =80%(2 samples

fold z = 75%.c....)

fold 3 =85.1. ......

Overall accuracy =80%. (m > Aw)



② CONCATENATE All predictions

y f

y 55,ayy
Forx Syz 1 yz 3 =>Amom
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STRATEGY #3

VALLDATION
- TAST

TRAIN Ivazow TEST

MODELS = 93
SCORtS = 93

FOR up in hyperparams:
MODELS[hp] = ACGo(**hp). fit (train)

SCORES [hp] = ALao. Scote (validation)

hp*=argman scores
up
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STRATEGY #4

Nested Cross validation

II I I
- outer loop for data

- Inner loop for valid"I hyperparameter
tyming



1 1 1 I I over all

Outer Form 1 Outerfold 2 Orta fold 3
I / / I I I / / I I 1 1 1 I I



1 1 1 I I over all

Outer Form 1 Outerfold 2 Orta fold 3
I / / I I I / / I I 1 1 1 I I

I / / I I IF (

1 / / I I IF2

1 / / / / IF3

1 / / / I IF4



I 1 / I 1 overall

Outer FOLD I
Assume single tip -depth

11 1 11
IFI \ I -1-2 / I -1-3 / IFY

1 I 1 I 1 IF ,
d s d s d s d s

I 80 I 70 I 80 I 7°

I / I / I IFZ
2 go 2 90 2 100 2 100

1 I / / 1 IFS 3 60 3 10 3 60 3 7°

I 1 I / I IFG 4 30 4 80 4 30 4 80

5 60 5
60 5 20 5 40

d- depth
s - Scot on VAN SET



11 1 11
Outer FOLD I

11 1 11
IFI \ I -1-2 / I -1-3 / IFY

IF ,
d s d s d s d s dA°→

1 1 11 1
1 80 I 70 I 80 I 7° I 75

I / / / I IFZ 2 90 2 90 2 100 2 100 2 95

I / / I / IFS 3 60 3 70 3 60 3 10 3
65

4 30 4 80 4 30 4 80 4 55
1 1 11 I IFG

5 60 5
60 5 so 5 40 545



11 1 11
Outer FOLD I

11 1 11
IFI \ I -1-2 / I -1-3 / IFY

IF ,
d s d s d s d s dA°→

1 1 11 1
1 80 I 70 I 80 I 7° I 75

I / / / I IFZ 2 90 2 90 2 100 2 100 2 95

I / / / 1 IFS 3 60 3 70 3 60 3 10 3
65

4 30 4 80 4 30 4 80 4 55
1 1 11 I IFG

5 60 5
60 5 so 5 40 545

depth
#
= 2



I 1 I 1 1
Outer FOLD 1

I 1 I 1 I

↑
TRAIN with depth

*
= 2



I 1 I 1 1
Outer FOLD I

1 1 11 I

↑
TRAIN with depth

#
= 2

Outer FOLD 2

1 11 I 1

↑
TRAIN with depth optimized on 4 inner folds for outer

fold 2

Outer FOLD 3

1 11 I 1

↑
TRAIN with depth optimized on 4 inner folds for outer

fold 3


