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H|gh GDP Provinces
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Statistical Shape Analysis

extract local movements as non-Affine

transformatipn
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Percentage Distribution of Gross Regional Domestic
Product at Current Market Prices by Provinces, 2015

GDF % DKI Jakarta (Daerah Khusus lbu Kota Jakarta)
DKl Jakarta Special Capital Region is the capital and the
largest city of Indonesia.
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https://en.wikipedia.org/wiki/Indonesia

Change of GDP% and Distributed Electricity by Provinces
from 2011 to 2015 2011-2015

Electricity Distributed
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Statistical Shape Analysis
on GDP% versus electricity change from 2011 thru 2015

2011-2015
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1. Transformed to pre-shapes |
Deformation of pre-shapes

For the deformation, make the \
bending matrix ~

3. Find the eigenvectors of the bendi
matrix

e # of eigenvectors is in this case
34 -3 =31.

4. The eigenvector is called
a partial warp eigenvector




Pre-shape change o
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Electricity Distributed
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Deformation between pre-shapes:

On GDP%,
the center)

« Why we use pre-shapes 7
We become able to
compare the scale
different data.

We can see the relative
position to others.

Almost no change on electricity.
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Transformation Grids to Express the
Bendi
ending
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Non-Affine transformation
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Amplitude of Eigenvalues
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Partial Warp #1 of the Change

0=
o

e From Affine transformation |
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we can see the total growth.

« But DKI Jakarta and

Jawasg |

Jawa Barat GDP growth rate

is higher than others.

« Concerning electricity, the
others growth rate is higher

than DKI Jakarta and Jawa

Barat.
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Partial Warp  #1
of deformation

« GDP% Almost No Change
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Partial Warp  #7

of deformation

« GDP% Almost No Change
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Conclusions

« Statistical shape analysis can express the local movement.
e Data electricity versus GDP% in 2011 and 2015

 From Affine transformation we can see
the homogenization of GDP% and
no relative change on the electricity.

« But DKI Jakarta and Jawa Barat GDP growth rate is much
higher than others including Jawa Timur and Jawa Tengah.

« Concerning electricity, the others growth rate is higher than
DKI Jakarta and Jawa Barat.
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Correlation between TFR and
Average Family Size

by Province




Data | used

e Data cited from “Statistics Indonesia” web site

 Total Fertility Rate (TFR) by Province, { 1971, 1980, 1985, 1990,
1991, 1994, 1997, 1998, 1999, 2000, 2002, 2007, 2010, and 2012},
updated on 20 Aug 2014

« Average Household Size by Province, {2000-2015}, updated on 02
Mar 2017




e Can we verify the
hypothesis ?
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Hypothesis: A province with a big average
family size will have a high TFR
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Correlation Coefficient
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2rovinces with high
average family size values



2015 Average Family Size

-4.7559
-4.5794
-4.4029
-4.2265
-4.0500
-3.8735
-3.6971

-3.5206

-3.3441



Average Family Size
2015 TOP b High and Low
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Average Family Size
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Shape Analysis on the data

« Affine transformation: Total change trend
« Non-Affine transformation: Local movement

« Among the whole change trend, for example, Jakarta
movement is larger than others or not ?



Original shape in 2000
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{2010, BaseYear=2000}
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Atfine Transformation part
2000->2002, 2000—>\{2007, 2000—}2010
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Affine transformation change from 2000
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Non-AfTine transtformation
# of eigenvectors ; 26 provinces — 3= 23

« Eigenvalue amplitude

23 partial warps




2000-> 2010 Partial Warp #1
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Partial Warp #1
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2000-> 2010 Partial Warp #2
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Partial Warp #2
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