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Predictor Description Data used
sample size pair PREDICTOR 25 "RRMSE RE| RB RRMSE RE

DIR(a) Direct estimator Surveyl data
u d d f DIR(a) 0.000 255 100] 0.001 255 100
M ore aeman or Surveyl=3 EP(a)2 0.008 250 102| 0.009 253 101 EP@2 | Chandraeral(2015) | Surveyldata
EP(b)1 Islam &Chandra(2019) | Combined data
Sur\'ey2=60 EP(b)l 0.001 1.29 198 | 0.001 1.63 157 EP(b)2 Islam &Chandra(2019) | Combined data

\/ F a Ste r St at i St i CS EP(b)2 0.000 129 198| 0.001 1.63 157 EP(b)3 | Developed estimatorl | Combined data

EP(b)3 0.019 1.23 207 | 0.019 1.52 168 EP(b)4 Developed estimator2 Combined data
EP(b)4 0.000 117 2180012 147 174 M-EP(b)3 | Modified EP(b)3 Non-sampled area

v Detailed information at Small area (or Nowsampled | VEEP(D)L | -0.007 135 0018 190 NLER(O) | Modlfled EP(D): | Non-sampled area

MEP(®)2  |-0.007 135 - |-0.018 1.90
d oma i n ) I eve I M-EP(b)3 -0.024 131 - [-0.035 188
MEPGM | 0015 126 - | 0.025 18 -
DIR(a) 0002 255 100] 0.002 255 100 _
Surveyl=3 EP(a)2 0009 249 103|-0.010 252 101 Predictor Survey1: m=60

= Availability of different survey data source on same - B AN WM A RB RRMSE RE

EP(b)3 0005 130 197]-0.005 164 156
EP()3 0011 124 206|-0.011 152 168 DIR(a) | 136 57.35 100

[ ]
popu I ation EPD)4 0007 L18  217|-0.009 147 174 Eg (z)i 3-351' ig-ig ig;
Non-sampled | MCEP(b)1 0.023 1.31 - | 0.036 1.86 - EP(I)) > 6. 65 3 9' 2 146
MEPD)? | 0023 131 - | 003 186 (b) -G .

il EP(b)3 044 3173 181
= Leverage advantages of each source - BPps | 022 2954 194
= More and cheaper information
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Data integration of different (two) survey data in small area |7 @ Box-plot: |
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Auxiliary variables: X, Z
Sample Size very smalli
Survey 1

EP(b)3 and EP(b)4 out perform EP(b)1 and EP(b)2
estimator in terms of RB, RRMSE and RE

Use of additional auxiliary variable of Survey 1 along with
common auxiliary variables in data integration achieved
Available: L, X and significant gains in efficiency than utilising only common

Population auxiliary variables
aggregate: X & Z M-EP(b)3 and M-EP(b)3 outperform M-EP(b)1 and M-
Census/Other EP(b)2 for non-sampled areas

Population

The performance of the developed estimators are
consistent over change in sample size as well as area

Method used effect value
ata T

integration
model

= The EP(b)3 and EP(b)4 found to be outperformer

= EP(b)4 slightly outperformer than EP(b)3 due to utilize of
population level auxiliary variable

= EP(b)4 is proposed if population level auxiliary variables are
available, otherwise EP(b)3
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