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• Introduction

• Some ML definitions

• Applying ML to a real problem

• Q&A





Many teams contributed to results shown here:
Kinect for Windows, Microsoft Research, Xbox, etc.

This presentation will focus on practical aspects



Paper
A Few Useful Things to Know about Machine Learning

Books

Online courses
https://www.coursera.org/course/machlearning

https://www.coursera.org/course/ml

http://www.cs.washington.edu/homes/pedrod/papers/cacm12.pdf
https://www.coursera.org/course/machlearning
https://www.coursera.org/course/ml
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ZIP Beds Baths Sq ft Built Lot Update Value

98052 4 3 2,200 1968 10,000 - 400,000

98004 4 3 2,100 1968 10,000 - 500,000

98004 5 3 2,400 1970 9,000 2005 600,000

98008 4 2.5 2,200 1980 5,000 - 500,000

… … … … … … … …

98052 4 2 2,200 1990 7,000 - ???

Dev verification x QA validation



Age Tobacco UV light Family Alcohol BMI Diagnostic

39 0 3 2 0 20.5 0

45 5 3 0 0 21.3 0

52 15 5 0 3 29 1

68 20 3 1 7 23 0

… … … … … …

55 5 4 1 9 25 ???
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Features

Depth data per hour of recording
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For unused features

End conditions



Source: book Machine Learning in Action

Survive underwater? Has flippers? Fish?

Y Y Y

Y Y Y

Y N N

N Y N

N Y N



Information as function of probability for outcomes

𝐼 𝑥𝑖 = log2 𝑝 𝑥𝑖

Shannon’s entropy

𝐻 = − 

𝑖=1

𝑛

𝑝 𝑥𝑖 𝐼 𝑥𝑖



Under? Flipper? Fish? Prob. Log2(Prob.) Entropy

Y Y Y

Y Y Y

Y N N

N Y N

N Y N



Under? Flipper? Fish? Prob. Log2(Prob.) Entropy

Y Y Y
0.4 -1.32 0.53

Y Y Y

Y N N

0.6 -0.74 0.44N Y N

N Y N

0.97



?

Under? Flipper? Fish? P. Log2(P.) Entropy

Y Y Y
0.5 -1.00 0.50

Y Y Y

N Y N
0.5 -1.00 0.50

N Y N

1.00

Under? Flipper? Fish? P. Log2(P.) Entropy

Y N N 1 0.00 0.00

H(Flippers?) = H(Y)*4/5 + H(N)*1/5 = 1.0*4/5 + 0*1/5 = 0.8



?

Under? Flipper? Fish? P. Log2(P.) H

Y Y Y
0.67 -0.58 0.39

Y Y Y

Y N N 0.33 -1.58 0.53

0.92

Under? Flipper? Fish? P. Log2(P.) Entropy

N Y N
1 0.00 0.00

N Y N

H(Underwater?) = H(Y)*3/5 + H(N)*2/5 = 0.92*3/5 + 0*2/5 = 0.552



Underwater

?

No
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Ommitted several details





Wrong features

“Hidden/unknown” features

Wrong implementation

Wrong testing...



May not represent entire “population”

May not be large enough for extrapolation of results

















True positives, false negatives, false positives

Overwhelming true negatives influence on metrics



The following “theory-related” section will be
presented intentionally fast...

Second and final time we browse through theory...



n =
𝜒2 ∗ 𝑁 ∗ 𝑃 ∗ 1 − 𝑃

𝛿2 ∗ 𝑁 − 1 + (𝜒2 ∗ 𝑃 ∗ 1 − 𝑃 )
N = population size

P = proportion of population with expected feature

𝜒2 = Chi-square for the confidence of 1st degree of freedom

𝛿 = target error margin

n = sample size

Source: Determining Sample Size for Research Activities

Robert V. Krejcie and Daryle W. Morgan

Educational and Psychological Measurement, Vol 30, pp. 607-610, 1970



ZIP Beds Baths Sq ft Built Lot Update Value

98052 4 3 2,200 1968 10,000 - 400,000

98004 4 3 2,100 1968 10,000 - 500,000

98004 5 3 2,400 1970 9,000 2005 600,000

98008 4 2.5 2,200 1980 5,000 - 500,000

… … … … … … … …

98052 4 2 2,200 1990 7,000 - ???



N 𝜹 = 5%

1 1

10 2

100 2

1,000 2

1,000,000 2

1,000,000,000 2



N 𝜹 = 10% 𝜹 = 5% 𝜹 = 1%

1 1 1 1

10 0 2 8

100 0 2 31

1,000 0 2 43

1,000,000 0 2 45

1,000,000,000 0 2 45



N 𝜹 = 5%

1 1

10 10

100 87

1,000 399

1,000,000 663

1,000,000,000 663



N 𝜹 = 10% 𝜹 = 5% 𝜹 = 1%

1 1 1 1

10 9 10 10

100 63 87 99

1,000 142 399 943

1,000,000 166 663 16,317

1,000,000,000 166 663 16,587



Ommitted several details



Make sure test data represents population

Characterizing classes of bugs properly







Browse through ML training online

Implement a heuristic solution before using ML

Develop plan to test your tools and solution




