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Efficiency of Parameter Estimation by the Weighted Least Square
Method in Logistic Regression Model for Longitudinal Data

with Various Types of Correlation Structure
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Abstract

The purpose of this research was to compare the efficiency of parameter estimation by
the weighted least square method in logistic regression model for longitudinal data with various
types of correction structure. The data collected by simulating the effect of coagulation system of
chronic hemodialysis patients with 3 period repeated measures, level of heparin, and patient age.
The data analyzed by using SAS to calculate mean square error and simulate 1,000 times with
sample sizes of 10, 30, 50, 100 and 200 in the level of correlation of 0.1, 0.3, 0.5, 0.7, and 0.9
within four correlation structures such as independence, exchangeable, first-order autoregressive
(AR1) and dependent. It was found that there was no statistically difference in the efficiency of
parameter in all types of correlation structure and all sample sizes. At 0.1 level of correlation with
50 or more sample sizes was the most efficiency of parameter estimation. Moreover, the parameter
estimation with 200 sample sizes was the best efficiency in case of the same types of correlation

structure and level of correlation.

Keywords: Logistic regression, Weighted least square method, Correlation structure
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Correlation MSE
Parameter Rho
structure n=10 n=30 n=50 n=100 n=200
BO 0.1 Independence  4944350.19  445572.80 244584 4431 34.86
Exchangeable 4944350.23  445572.90 244598 44.42 35.03
ARI 4944350.27  445572.65 244573 44.36 34.82
Dependence  4944350.24 445573.34 2445.90 4437 34.82
0.3 Independence  770479.78 191453.93 38934.99 49.42 34.65
Exchangeable  770479.80 191454.06.  38935.07 49.57 34.83
ARI1 77047980 191453.82 38934.58 49.41 34.68
Dependence . 770479.81 19145594 ©  38934.64 49.45 34.69
0.5 Independence 307711756.43 2802025.00 37981.92 1478.44 37.83
Exchangeable’ 307711757.01° 2802025.01 - 37982.02 1478.49 38.02
ARI 307711756.51/ 2802025.10 ..37981.88 1478.39 37.84
Dependence 30771175645 2802063.12 ~ 37981.98 1478.41 37.85
0.7 Independence  1057318.83  839911.88  39734.70 494.10 39.87
Exchangeable  1057318.83 = 839912.09 = 39734.79 494.26 40.07
ARI 1057318.78 - 839911.96 ' 39734.49 494.00 39.87
Dependence - 6338340.54 83991370 39735.02 494.02 39.88
0.9 Independence = 2626268.92  40232628.56 344826.11 3591.00 47.95
Exchangeable 262626894 40232628.83 344826.31 359123 48.18
ARI1 2626268.59  40232628.18 © 34482505 3590.95 47.89
Dependence - 2626268.58  40234490.70 = 344826.32 3591.37 47.89
B, 1 0.1 Independence  650893.70 6615:12 41.86 0.93 0.53
Exchangeable  650893.61 6615.13 41.86 0.93 0.53
ARI1 650894.68 6615.11 41.87 0.94 0.53
Dependence  650895.68 6615.18 41.88 0.94 0.53
0.3 Independence  40258.28 19854.47 536.74 1.06 0.55
Exchangeable  40258.20 19854.43 536.75 1.06 0.55
AR1 40258.36 19854.45 536.73 1.06 0.55
Dependence 40258.36 19855.83 536.73 1.06 0.55
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Correlation MSE
Parameter  Rho
structure n=10 n =30 n=50 n=100 n =200

Bl 1 0.5 Independence 9108497434  146871.68 1281.78 14.89 0.61
Exchangeable  91084986.16  146871.67 1281.79 14.89 0.61
AR1 91084974.75  146871.70 1281.78 14.89 0.61
Dependence  91084974.44  241455.74 1281.78 14.89 0.61
0.7 Independence 166372.87 41513.34 2121.56 17.74 0.71
Exchangeable 166384.69 41513.27 2121:57 17.74 0.71
AR1 166373.24 41518.99 212156 17.73 0.71
Dependence 15316914.08 41518.27 2121.58 W73 0.71
0.9 Independence 401844.27 412587.50 37014.60 4326 0.91
Exchangeable 40185884 412587.53 37014.61 43.27 0.92
AR1 401871.15 412587.59 37014.59 43.28 0.91
Dependence 401867.28 412675.83 37014.62 43.28 0.91
Bl 2 0.1 Independence  402068.49 13065.61 66.29 1.70 0.60
Exchangeable - 402068.51 13065.61 66.35 1.70 0.60
AR1 402068.52 13065.56 66.31 1.70 0:60
Dependence 402068.53 13065.60 66.31 170 0.60
0.3 Independence 80446.72 23145.64 5169:16 2:71 0.65
Exchangeable 80446.73 2314559 5169.19 e 0.65
ARI 80446.79 23146.15 5169:19 298 0.65
Dependence 80446.77 23154.39 5169.18 Lair?2 0.65
0.5 Independence,  2785915.43 12091141 3408.93 65.17 oy
Exchangeable'. | 2785915.43 . 121000.23 3408.92 65.17 0.77
ARI 278591546 120911.48 3408.95 63.17 0.76
Dependence 278591548 120948.73 3408.96 65.17 0.76
0.7 Independence 150503.07 89646.12 5891.83 8.37 0.91
Exchangeable 150503.07 89646.15 5891.95 8.37 0.92
AR1 150503.07 90493.09 5891.85 8.37 0.92
Dependence 150503.07 89646.16 5891.96 8.38 0.92
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M3 1 (Av)

Correlation MSE
Parameter Rho
structure n=10 n=30 n=>50 n=100 n=200

Blz 0.9 Independence  3033862.94  999778.06  46499.92 190.70 1.13
Exchangeable 3033862.94  999778.29  46499.89 190.72 1.13
ARI1 3033862.95  999778.06  46512.84 190.70 1.12
Dependence  3033862.95 1000220.78  46511.80 190.84 1:12
Bz 0.1 Independence 2596.43 428.33 3.01 0.06 0.05
Exchangeable 2596.43 428.34 3.01 0.06 0.05
ARI 2596.43 428.33 3.01 0.06 0.05
Dependence 2596.43 428.34 3.01 0.06 0.05
0.3 Independence 437.46 268.07 45.44 0.07 0.05
Exchangeable 437.46 268.07 45.44 0.07 0.05
ARI1 437.46 268.07 45.44 0.07 0.05
Dependence 437.46 268.07 45.44 0.07 0.05
0.5 Independence = 224698.41 2035.32 44.53 1.97 0.05
Exchangeable  224698.40 2035.31 44.53 1207 0.05
ARI 224698.41 2035.32 44.53 =) 0.05
Dependence  224698.40 2035.32 44.53 197 0.05
0.7 Independence 1422.57 1067.38 53.44 0.73 0.05
Exchangeable 1422.58 1067.38 53.44 0.73 0.05
ARI1 1422.57 1067.39 53.44 073 0.05
Dependence 36848.89 1067.39 53.44 0.73 0.05
0.9 Independence 2732.50 50067.71 3956.71 4.48 0.06
Exchangeable 2732.50 50067.71 3956.71 4.48 0.06
ARI 2732.49 50067.71 3956.70 4.47 0.06
Dependence 2?50 50068.61 3956.70 448 0.06
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