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Data NITI Aayog’s SDG India Index
https://sdgindiaindex.niti.gov.in/#/ranking
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Comparison between 2018/2020 by
Objective Measurement
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Objective Measurement

Distribution Similarity among
States

« Which SDGs scores have
similarity ?
 Hierarchical clustering
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8. Work.o0
11:Cities: 72
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I9:Industry:49
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3:Health:71
2:Zero Hunger:53
1:No Poverty:65

Investigate Characteristics of
Each State

* Regression + SHAP

« Each state’s time series
change analysis by SHAP
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Hierarchical Clustering

for Distribution Similarity of ;8 States
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Hierarchical Clustering
for Distribution Similarity of 28 States
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The most similarity set in both 2018 and 2020 is
14:Education, 9:Industry, and 7:Energy}.




Which SDGs were changed ?

13:Climate became of importance; the member of the large
cluster of {4:Education, 9:Industry, and 7:Energy}.
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The most impressive difference was
6:Sanitation became the nearest one to 5:Gender in 2020,
although there was no similarity of this in 2018




Relation between Sanitation and
Gender score increase

« Sanitation improvement especially toilet
increase must improve the gender related
things.

« |If there is no girls’ toilets, girls cannot easily go to school.

VoA

World's Biggest Toilet-building Program
in India Gets Mixed Results
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DEVIATION of target
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Regression Data

state

Index score (composite
score) of each state

» Predictor variables: 15
SDGs scores of each

- Target variable: SDGs




Deviation divided into SHAP values == oo

13:Climate 5:Gender

12:Consumption 4:Education

11:Cities 3:Health

10:Equalities 2:Zero Hunger

9:Industry 1:No Poverty
Deviation of target values 8:Work

A state has 15 predictor_SHAP values
Deviation is target - average
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What is SHAP

« Each predictor’s contribution to target value

- What is meaning of deviation ?
-> Deviation from the average of the India states.

UPPER/LOWER than the average score
« SHAP value may be negative.

DEVIATION of target
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Advantage of SHAP

« Each state’s characteristics evaluated

* In the state’s behavioral structure,
each predictor’s contribution to target can be evaluated

* In Al regressions, SHAP approach widely used

- Applicable to all other application flelds
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‘Which predictor is the most important factor to increase

the target ?

Which SHAP predictor is the highest correlation to the

target ?
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Correlation with 15 SHAP values and target
Comparison 2018/2020

2018 2020
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Correlation with 15 SHAP values and target

Comparison 2018/2020

« In 2020, coefficients became higher as a whole, because

the composite score increased

« The highest increased one is 9:Industry.
* The largest decreased one is 16:Peace.
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Important factor to increase target
value

« SHAP value reflects its state characteristics
- intrinsic contribution of each SDGs score in each state

* In 2020, correlation coefficients of 16:Peace and 3:Health
decreased, which does not mean a decline in the raw data,
but rather a decrease, compared to other predictor
variables.

« Even if the raw SDGs score increased, other predictors’
contributions were still larger.
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Conclusions

- India SDGs Index analysis by 28 stated in 2018/2020
State Distribution Similarity by Clustering
We found

1. Tlght relatlonshl
nergy/ ndustry Educatlon

Int e energ Y hlﬁ er state, I5Lite0s
industry is also higher lopencars
2. Relatlons }E between - SO T
anltatlon ender appeared 5:Gender:49
|n 2 0 3.Work:60
3. Climate score joined in e
INDUSTRY cluster 4 Eduaton s
in 2020 3:Health:71

2:Zero Hunger:53
1:No Poverty:65



Conclusions

Regression Plus SHAP Analysis

In 2020, important factors to increase SDGs Index (target)
1. No Poverty

2. Work

3. Indu_stry Correlation Coefficient between target and
4. Sanitation 15 SDGs scores

SHAP can measure each 2018 2020

State S CharaCte“SthS i Comreiation Contfciont acainat TARGE Correlation Coefficigit against TARGET

* In the state, the score’s
intrinsic contribution to the
target
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