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Accuracy H Interpretability

XAl approaches

Transparent Models Post-Hoc Explanations
Model itself is understandable. Model is opaque by design. Apply
Users can mathematically analyze external techniques on top of them
the mappings. for explainability

Source : Explainable Artificial Intelligence (XAl): Concepts, taxonomies, opportunities and

challenges toward responsible Al



https://www.sciencedirect.com/science/article/pii/S1566253519308103
https://www.sciencedirect.com/science/article/pii/S1566253519308103
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Shapley Value for XAl

Classic Shapley value estimation

SN E] = 1S] = 1)!
b= 2 |F]!

[fsugir (zsugsy) — Fs(zs)]
SCF\{i}

1. Sampling approximation

2. Approximate the effect of removing a feature to
avoid retraining




SHAP Algorithm

Paper: A Unified Approach to Interpreting Model

Predictions

Thanks to Rose Xi ‘22 for the examples!

otha) = 3 PR ) — )

input / /
data point z gx

example input data point

Age Yrs of Educ Marital Status Race Occupation
X 13

42 Separated White Sales

f(x): How likely is the person to earn at least S50K?
f.(z’): later
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https://arxiv.org/pdf/1705.07874.pdf
https://arxiv.org/pdf/1705.07874.pdf
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Shapley value input / /
for featurei  data point z g T

example input data point Age
X 42

L R - £\ D]

Yrs of Educ Marital Status Race Occupation
13 Separated White Sales

that we are interested
in calculating or

blackbox
model | Z
oi(f,z) = E
Shapley value input / /
for feature i data point z g:l:

example input data point
X

Age
42

f

MM — |2 - 1)!
L () — fald \ )
: me- w2 \ 1
Yrs of Educ Marital Status Race Occupation
13 Separated White Sales
that we are interested
in calculating for

X - o —> f(x) = 70% likely to have
model income >50k

f(x) = How likely is the person to earn at least S50K?
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example input data point
X

simplified data point
X

/

(M — || — 1)!

>

M!

input /! [/
data point z g x
simplified
data point

Age Yrs of Educ
42 13
Age Yrs of Educ

X' = simplified data point (yes or no)
instead of details like “13”

Marital Status Race Occupation
Separated White Sales
Marital Status Race Occupation
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input / /
data point z g x
subset of simplified
simplified  data point
data point
example input data point Age Yrs of Educ
X 42 112
simplified data ponr:(t, Age Yrs of Educ
SUDSE; Age Yrs of Educ

Z'is a subset of the simplified data

o) = Fu(2\ )

subset z

Marital Status Race Occupation
Separated White Sales
Marital Status Race Occupation
Race
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> [2"(M — |2'] = 1)!

input / /
data point z g x
subset of simplified
simplified data point
data point
example input data point Age
X 42
simplified data pomt’ Age
X
subset’ Age
z
2\ Age

M!

Yrs of Educ
13

Yrs of Educ

Yrs of Educ

Marital Status
Separated

Marital Status

[fo(2) = f2(2"\ 9)]

subset z

Race
White

Race

Race

Race

subset z excluding
the we're interested in

Occupation
Sales

Occupation

Z'\iis the subset z’ excluding the feature i for which we are calculating the Shapley value
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2'Cax’
example input data point Age
X 42
simplified data pou:(t’ Age
subset‘ Age
z
2\ Age

M!

Yrs of Educ
13

Yrs of Educ

Yrs of Educ

Marital Status
Separated

Marital Status

70%

Race
White

Race

Race

Race

- [fo(2) = fa(2" \4)]

Occupation
Sales

Occupation

f«(z) maps the features z’ = (Age, Yrs of Educ, Race) to their values in x = (42, 13, White) and
applies that to f(). Same goes with fy(z’ \ i).
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[fo(2) = fa(z"\ 9)]

70% - 40% = 30% = contribution of feature i

oi(f,z) = Z |2 ['(M ;/I]!z’| — 1)

2/ Ca’

example input data point Age Yrs of Educ Marital Status Race Occupation
X 42 13 Separated White Sales

simplified data pou:(t' Age Yrs of Educ Marital Status Race Occupation - -

subse; Age Yrs of Educ Marital Status Race Occupation

o
2\ Age Yrs of Educ Marital Status Race Occupation
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Census data

Link

Homepage:
https://shap.readthedocs.io/en/latest/overviews.h

tml
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Titanic survival prediction

https://titanicexplainer.herokuapp.com/classifier/
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https://shap.readthedocs.io/en/latest/example_notebooks/tabular_examples/model_agnostic/Census%20income%20classification%20with%20scikit-learn.html
https://shap.readthedocs.io/en/latest/overviews.html
https://shap.readthedocs.io/en/latest/overviews.html
https://titanicexplainer.herokuapp.com/classifier/

