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Abstract

The objective of this research aims to estimation of confidence intervals of
health behaviors of the elderly with Nakagami distribution using the Maximum Likelihood
(ML), the Method of Moments Estimator (ME) and the Bayesian Method, by comparing
their coverage probability and average interval widths. The sample size are 10 25 50 100
500 and 1000, providing the confidence level of 95% and 99%. This research was studied
by Monte Carlo simulations using replicated 10,000 times. The shape parameter is equal
to 0.5, 1, 1.5, 2,25, 5, 10, and 30, and the scale parameter is equal to 1. We consider
the case of the high coverage probability and the average width of the narrowest. In
addition, the health behavior data of the elderly was applied to the Nakagami
distribution using data from in-depth surveys on health behaviors of the elderly in Kaeng
Loengchan Subdistrict, Mueang District, Maha Sarakham Province, 216 people. The results
of coverage probability and average length of the three estimation methods showed that
the most efficient method was the Bayesian methods. The coverage probability was as
close to 95% and 99% confidence levels as possible. The mean width was the narrowest
range when the shape parameter is 0.5, 1, 1.5, 2, 2.5, 5, 10 and 30. The Bayesian method
gave the mean width of the narrowest range when the shape parameter is 0.5. The
maximum likelihood (ML) and the method of moment estimator (ME) gave the
probability of coverage close to the confidence coefficient as the sample size increases.
For the application of elderly health behavior data, the Nakagami distribution was fit with
data. The result of health behavior assessment analysis found that there were still some

villages still had moderate health behaviors. It is necessary to organize promotional
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activities to increase knowledge and information on health care in order to improve the

overall level of health behaviors of the elderly.

Keyword: Interval estimation, Nakagami distribution, lifetime data, health behaviors of

the elderly
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Table 1. Comparison of coverage probabilities and average lengths for the Nakagami

distribution at the 0.95 nominal level

n a Maximum Likelihood (ML) Moments Estimator (ME) Bayesian Method
AL CP AL CP AL CP
0.5 1.6497 0.8312 1.6530 0.8301 1.5744 0.8595
1 3.7864 0.8204 3.7873 0.8197 3.7061 0.8444
1.5 6.1116 0.8076 6.1136 0.8073 6.0371 0.8352
2 8.2389 0.8082 8.2391 0.8070 8.1584 0.8374
10 2.5 10.3371 0.8084 10.3400 0.8067 10.2615 0.8332
5 21.9317 0.8018 21.9320 0.8018 21.8472 0.8329
10 44,1323 0.8104 44.1356 0.8087 44.0568 0.8415
20 88.2539 0.8166 88.2547 0.8158 88.1728 0.8517
30 134.0141 0.8202 134.0165 0.8195 133.9380 0.8511
0.5 0.6141 0.8940 0.6166 0.8925 0.5345 0.9257
1 1.3461 0.8962 1.3470 0.8959 1.2652 0.9251
1.5 2.1130 0.8886 2.1133 0.8884 2.0254 0.9142
2 2.8923 0.8798 2.8939 0.8781 2.8153 0.9085
25 2.5 10.3371 0.8784 6.6983 0.8779 6.6246 0.9064
5 7.3966 0.8618 7.1551 0.8623 7.0746 0.8965
10 18.0466 0.8704 16.2866 0.8684 16.2127 0.8997
20 25.2539 0.8726 33.2599 0.8712 33.1745 0.9027
30 49.8055 0.8802 47.8075 0.8799 47.7288 0.9075
0.5 0.4743 0.9485 0.3861 0.9478 0.3000 0.9730
1 1.7906 0.9352 0.7817 0.9331 0.7022 0.9614
1.5 1.2328 0.9343 1.2364 0.9342 1.1565 0.9622
2 1.7036 0.9311 1.7448 0.9309 1.6688 0.9600
50 2.5 2.1305 0.9101 2.6315 0.9102 2.5486 0.9435
5 4.4929 0.9099 4.5940 0.9084 4.5087 0.9351
10 9.0818 0.9213 10.1834 0.9202 10.1064 0.9516
20 18.2591 0.9186 18.2600 0.9177 18.1766 0.9546
30 26.9061 0.9285 27.0978 0.9279 27.0138 0.9563
0.5 0.3104 0.9651 0.3736 0.9642 0.3032 0.9916
1 0.6243 0.9636 0.4654 0.9623 0.3848 0.9889
1.5 0.9598 0.9482 0.4597 0.9480 0.3827 0.9804
2 1.9777 0.9479 0.8693 0.9482 0.7924 0.9791
100 2.5 2.4073 0.9475 0.8594 0.9465 0.7797 0.9776
5 3.4386 0.9436 2.4302 0.9428 2.3510 0.9727
10 6.3120 0.9362 5.9126 0.9366 5.8317 0.9729
20 14.8629 0.9562 11.8647 0.9555 11.7807 0.9555
30 18.6241 0.9585 16.6261 0.9586 16.5431 0.9586
0.5 0.0923 0.9826 0.1847 0.9817 0.1072 0.9817
1 0.1721 0.9764 0.2456 0.9760 0.1650 0.9760
1000 1.5 0.2696 0.9758 0.4164 0.9745 0.3374 0.9745
2 0.3598 0.9742 0.4697 0.9734 0.3844 0.9734
2.5 0.5301 0.9682 0.3013 0.9676 0.2210 0.9676
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5 0.8898 0.9664 1.1353 0.9661 1.0497 0.9661
10 1.8232 0.9774 1.5257 0.9779 1.4513 0.9779
20 3.5985 0.9769 4.1991 0.9765 4.1129 0.9765
30 5.8539 0.9868 5.3466 0.9867 5.2764 0.9867

Table 2. Comparison of coverage probabilities and average lengths for the Nakagami

distribution at the 0.99 nominal level

n a Maximum Likelihood (ML) Moments Estimator (ME) Bayesian Method
AL Ccp AL CP AL CP
0.5 2.7093 0.9068 1.6604 0.8944 0.6823 0.9498
1 6.3270 0.8908 3.8475 0.8826 4.2982 0.9382
1.5 9.8246 0.8948 5.9688 0.8843 7.7946 0.9418
2 13.6976 0.8931 8.2990 0.8636 11.6677 0.9288
10 2.5 17.2355 0.8882 10.4475 0.8676 15.2084 0.9343
5 35.5672 0.8717 21.5086 0.8854 33.5359 0.9415
10 73.4814 0.8924 43.7843 0.8758 71.4522 0.9327
20 149.2111 0.8828 90.3724 0.8335 147.1871 0.8915
30 220.8777 0.8909 133.2079 0.9008 218.8471 0.9553
0.5 0.8486 0.9679 0.5764 0.9663 1.0980 0.9874
1 1.8914 0.9481 1.2865 0.9416 1.8601 0.9844
1.5 2.8519 0.9453 1.9705 0.9474 1.8246 0.9914
2 3.9642 0.9464 2.7974 0.9322 1.9362 0.9751
25 2.5 5.0238 0.9562 3.9893 0.9364 2.9936 0.9773
5 10.4364 0.9476 7.5205 0.9402 8.4066 0.9835
10 21.5356 0.9553 14.7204 0.9290 19.5071 0.9724
20 42.8684 0.9586 29.1696 0.9370 40.8454 0.9762
30 65.3986 0.9443 42.6581 0.9709 63.3702 0.9866
0.5 0.4411 0.9752 0.4548 0.9670 0.4960 0.9836
1 1.0892 0.9724 0.9011 0.9514 0.9363 0.9667
1.5 1.6595 0.9572 2.2594 0.9378 0.9287 0.9610
2 2.2860 0.9761 2.1790 0.9527 2.2589 0.9797
50 2.5 2.8303 0.9583 1.9193 0.9543 1.8040 0.9757
5 5.8917 0.9648 4.4769 0.9624 3.8633 0.9887
10 12.2553 0.9682 9.0990 0.9682 10.2232 0.9899
20 24.7614 0.9748 18.4794 0.9509 22.7307 0.9713
30 37.4266 0.9630 271.5732 0.9653 35.3943 0.9943
0.5 0.3240 0.9802 0.2446 0.9578 0.5558 0.9862
1 0.6977 0.9766 0.5377 0.9576 0.5644 0.9850
1.5 1.0823 0.9774 0.9597 0.9674 1.0505 0.9963
2 1.3613 0.9869 1.0791 0.9585 1.4958 0.9861
100 2.5 1.8673 0.9784 1.2984 0.9628 1.8430 0.9879
5 3.8554 0.9780 29771 0.9780 1.8225 0.9845
10 7.8284 0.9772 5.8867 0.9621 5.8014 0.9887
20 15.7976 0.9776 11.9200 0.9519 13.7685 0.9676
30 23.7224 0.9764 17.4704 0.9736 21.6953 0.9859

156



NIEFImeeaasuasinalulad uninendesvigumansanu
Journal of Science and Technology, Rajabhat Maha Sarakham University

0.5 0.0945 0.9858 0.0744 0.9820 0.6505 0.9897

1 0.2019 0.9896 0.2071 0.9873 1.6332 0.9898

1.5 0.3130 0.9864 0.3008 0.9909 1.5515 0.9890

2 0.4261 0.9892 0.3795 0.9928 1.5453 0.9903

1000 2.5 0.5396 0.9904 0.4653 0.9892 21213 0.9884
5 1.1121 0.9868 0.7827 0.9816 0.5243 0.9796

10 2.2569 0.9879 1.6324 0.9886 1.3785 0.9923

20 4.5529 0.9898 3.5729 0.9731 3.3119 0.9896

30 6.8416 0.9864 5.2434 0.9792 4.9947 0.9864
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Table 3. Fitting the Nakagami distribution to health behavior of elderly

Village areas n Point estimate | Asymptotic standard errors P-value
1 43 4.54 0.34 0.42
3 41 3.69 0.48 0.38
4 13 3.18 0.46 0.39
5 48 3.53 0.41 0.43
7 19 2.96 0.35 0.34
14 20 3.13 0.31 0.37
16 26 4.23 0.54 0.48
17 6 3.18 0.31 0.36
Total 216 3.93 0.33 0.46
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