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1. Objectives
This is the comparative study with hand-operated measurement method and Automatic measurement method, in
order to convert the automatic measurement method.

2. Methods

We measured the body of patientsthand-operated Width 5 Places and hand-operated circumference 8 place
,Automatic Width 5 and automatic circumference 8 place by 3D body measuring instrument) and analyzed the
anthropometric data divding into sex&age. 362 patient's data are used in the analysis.

3. Results and Conclusions
1) 1th circumference variable which standing was not a sasang constitutional difference.
2) Diagnostic accuracy rate of the body measurement was 50-80%.
3) Diagnostic accuracy rate of man is higher than Diagnostic accuracy rate of women
4) Diagnostic accuracy rate of Automatic & hand-operated measuring was not a big difference.

Key Words : Sasang Constitution, Automatic & Physical Measuring, Width Variable, Circumference Variable, Diagnostic
Accuracy Rate, 3D Body Measuring Instrument
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A2 2wbs 31.05+2.94 31.46+2.53 32.18+2.28 29.21+2.02 31.73/<.0001
A2 3wbs 28.10+2.63 28.42+2.52 29.16+£2.22 26.54£1.99 24.70/<.0001
A2 4wbs 30.00+1.64 29.49+1.78 31.20+1.51 29.06£1.94 25.26/<.0001
A2 Swbs 27.80+1.46 27.70£1.59 29.14+1.58 27.93%1.69 14.90/<.0001
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Table. 6. GIAEAS ARALY HFEAH 4IE A4

B o tsed) 2K dstd) El-5(3 - tstd) 23 (¥ +std)

B F / Pr>F
#5445 8 BEAF 61 BERF 47 BEAF 94
Al 1 55.56+1.37 55.61+1.43 55.76+1.33 55.18+1.37 2.31/0.0773
Al 2 31.4410.73 31.68+1.18 32.52+1.02 31.13%1.16 16.22/<.0001
Al 3 86.13+2.92 85.463.57 89.12+3.30 83.97+3.25 24.82/<.0001
Al 4 85.75%+4.30 86.10+4.75 89.67+4.82 83.32+4.27 20.70/<.0001
Al 5 73.38+2.99 72.91+4.73 76.73+3.89 71.08+3.99 19.21/<.0001
Al 6 78.19£3.71 77.68%4.66 82.27+4.32 76.72+4.80 15.57/<.0001
Al 7 83.31+£3.51 82.62+4.78 87.901+4.30 82.6414.89 15.22/<.0001
Al 8 87.06£2.50 86.88+3.67 90.70%3.40 86.20%3.62 17.55/<.0001
A2 llie 30.76£1.53 30.85+1.37 31.58+1.12 30.36£1.19 10.25/<.0001
A2 2lie 29.53+0.93 29.18£1.96 30.28+1.80 28.18+1.74 14.89/<.0001
A2 3lie 27.40£0.67 27.07£1.54 28.01£1.26 26.29£1.37 16.83/<.0001
A2 4lie 27.71+1.12 27.46£1.86 29.28£1.63 27.27+1.88 14.07/<.0001
A2 Slie 28.51+0.32 28.31+1.47 29.34+1.07 28.39+1.38 6.60/0.0003
A2 1stn 32.45+1.71 31.64+1.42 32.30+1.42 31.06+1.17 10.44/<.0001
A2 2stn 27.93+0.93 27.84+1.59 29.04+1.59 27.09+1.69 14.98/<.0001
A2 3stn 26.10£1.07 25.89£1.34 27.02£1.16 25.34£1.20 19.22/<.0001
A2 4stn 28.86£1.11 28.42+1.77 30.16£1.53 28.45£1.66 12.80/<.0001
A2 Sstn 28.74+0.68 28.62£1.46 29.72£1.06 28.72£1.40 7.18/0.0001
Al lwbs 56.33+0.84 55.88+1.53 56.19%1.67 55.65+1.65 1.43/0.2365
Al 2wbs 31.59+1.67 32.01+1.68 32.91+1.55 31.51+1.48 8.49/<.0001
Al 3wbs 86.59+1.71 86.8414.12 90.09+3.63 85.27+3.34 18.36/<.0001
Al_4wbs 85.89£3.91 86.56%5.04 90.74%5.28 83.86+4.72 20.26/<.0001
Al Swbs 73.4612.92 72.97+5.65 77.80%4.53 71.67£4.59 16.64/<.0001
Al_Gwbs 79.04+3.79 79.36%5.65 84.4245.10 77.94%5.65 14.66/<.0001
Al_7wbs 86.064.77 86.26+4.76 90.89+4.02 85.0414.68 17.26/<.0001
Al 8wbs 88.97+3.34 89.56£3.39 92.78+3.08 88.58+2.90 19.23/<.0001
A2 1libs 30.73£1.62 30.94£1.06 31.41£1.19 30.41£1.18 8.10/<.0001
A2 2ibs 28.98+0.78 28.30£1.55 29.61+1.71 27.39+1.50 22.44/<.0001
A2 3ibs 26.34£1.01 25.75£1.52 27.06£1.22 25.15£1.34 20.92/<.0001
A2 4ibs 28.63%1.12 28.21£1.64 29.99+1.63 28.12+1.89 13.31/<.0001
A2 5ibs 27.96£1.78 28.21£1.49 29.58+1.25 27.98£1.46 13.91/<.0001
A2 lwbs 32.02+0.98 31.68£1.24 32.71+1.23 31.22£1.16 16.29/<.0001
A2 2wbs 29.44£0.80 29.24£1.48 30.79+1.57 28.50£1.40 25.84/<.0001
A2 3wbs 26.68+0.98 26.11£1.67 27.56£1.34 25.82+1.35 15.84/<.0001
A2 4wbs 29.29+1.20 29.16+1.74 30.96+1.58 28.91+1.95 14.28/<.0001

A2 Swbs 27.74%1.52 28.33%1.56 29.62+1.22 27.98+1.60 13.02/<.0001
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Table. 7. RARAY AYALE FFEAH HIE 44
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Bl oK F+std) 420K +std) Bl &3 F+std) A8 T tstd)
B F / Pr>F
AEAF 3 AZX 5 88 AEA 5 37 AZA T 25

Al 1 59.67+1.53 57.82+1.62 58.18+1.25 57.03+1.64 4.30/0.0061

Al 2 38.07+0.90 36.88£1.59 38.04£1.26 35.52£1.06 15.74/<.0001

Al 3 101.00+4.44 96.50%4.40 100.06%3.53 93.16£3.51 15.76/<.0001

Al 4 97.17+4.37 91.2044.52 95.07£3.58 88.38+4.35 14.44/<.0001

Al S 87.17£2.25 82.77+4.50 86.90%3.59 79.6614.83 15.62/<.0001

Al 6 87.6710.58 81.56%5.65 86.96+3.94 79.70£5.49 13.01/<.0001

Al 7 89.33+2.02 83.96%5.45 88.64+4.57 82.70+4.84 9.85/<.0001

Al 8 92.50+2.18 88.95+4.51 92.85%3.49 86.79+3.75 12.62/<.0001
A2_llie 36.23+0.64 33.98£1.60 34.65+1.47 32.78+2.29 7.71/<.0001
A2 2lie 33.07+0.90 30.83+1.72 31.84£1.78 29.36£2.06 11.05/<.0001
A2 3lie 31.70£0.26 29.99+1.63 31.06£1.49 28.54£1.73 13.41/<.0001
A2 4lie 31.2740.38 28.94+1.85 30.71+1.52 27.90+2.18 14.24/<.0001
A2 Slie 28.40+0.85 28.43+1.46 29.39£1.62 28.26+1.30 4.38/0.0055
A2 1stn 36.90£0.66 35.08+1.85 35.73£1.51 33.65+2.15 7.63/<.0001
A2 2stn 32.23+1.10 30.36£1.70 31.46£1.72 28.81£1.86 12.72/<.0001
A2 3stn 30.40+0.36 29.11+1.51 29.97£1.40 27.98£1.62 9.60/<.0001
A2 4stn 30.27+1.22 28.79%+1.57 30.28+1.31 27.99+£1.96 12.19/<.0001
A2 Sstn 29.37+0.23 28.90£1.42 29.85£1.45 28.55£1.64 4.98/0.0025
Al_lwbs 59.01+0.97 58.00+1.50 58.15+£1.26 57.21+£1.66 2.85/0.0397
Al 2wbs 38.58+1.11 37.34+1.90 38.56£1.56 36.18£1.48 9.70/<.0001
Al 3wbs 103.01+4.96 97.6314.89 100.87£3.76 95.3144.61 8.73/<.0001
Al_4wbs 98.43£5.03 93.03+4.66 97.32+4.59 91.33+5.06 10.71/<.0001
Al Swbs 89.09+3.91 84.25+4.96 88.88+4.17 82.30+5.44 11.61/<.0001
Al_Gwbs 88.96%2.18 82.161+6.07 88.13£5.12 81.26£6.03 11.27/<.0001
Al_7wbs 92.18+3.01 87.14+4.91 91.24+4.63 87.03+4.49 7.57/<.0001
Al_8wbs 93.69%3.45 91.71+4.04 95.32£3.29 90.63%4.03 9.63/<.0001
A2 libs 36.78£1.27 34.02+1.48 34.89+1.42 33.25£1.64 9.27/<.0001
A2 2ibs 33.30£1.04 30.87+£1.96 31.96£1.99 29.54£2.02 8.84/<.0001
A2 3ibs 31.10£1.00 28.95+1.39 30.10+1.21 28.15+1.27 13.87/<.0001
A2 4ibs 30.90+0.51 28.90£1.61 30.56£1.26 28.37+1.58 14.67/<.0001
A2 5ibs 28.97+0.93 28.18%+1.38 29.48+1.27 28.21+1.74 7.96/<.0001
A2 lwbs 36.98£2.08 34.75£1.70 35.65£1.36 34.19+1.58 5.99/0.0007
A2 2wbs 35.34+1.73 32.99+1.89 34.00£1.73 31.87+1.79 8.09/<.0001
A2 3wbs 31.88+1.29 30.02£1.60 31.19+1.23 29.25£1.63 9.98/<.0001
A2 4wbs 31.89+1.00 29.73+1.78 31.53+1.37 29.62£1.83 11.46/<.0001
A2 Swbs 27.95£1.61 27.26+1.46 28.52+1.77 27.74£2.02 5.12/0.0022
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Table. 8. 1-324 838 ALY HFEAS HIE 27

Bl oK F+std) 420K std) Bl &3 F+std) A8 T tstd)
B F / Pr>F
A% 3 AEAF 6 wEAE A ARAF W
Al 1 57.83+ 3.01 57.42£2.02 57.93£1.50 56.13+1.62 6.82/ 0.0003
Al 2 34.33+ 4.07 34.75£2.93 35.63+2.81 31.97+2.36 12.79/ <.0001
Al 3 94.00£10.69 91.514£7.45 95.2747.16 85.15%5.76 13.67/ <.0001
Al 4 90.50+10.21 87.85+£5.91 92.2146.07 83.05+4.52 15.63/ <.0001
Al S 77.83+10.54 77.56%7.11 81.06£7.09 70.9845.84 14.29/ <.0001
Al 6 81.33+ 7.02 78.19£5.20 83.48+4.50 75.50%4.60 14.37/ <.0001
Al 7 84.00+ 3.97 81.83+4.95 86.9843.75 80.53+4.51 10.99/ <.0001
Al 8 89.00+ 4.77 86.98+4.43 90.9243.69 85.12+3.82 10.78/ <.0001
A2 llie 33.40% 3.00 32.73+2.17 33.67£2.36 30.91£2.04 10.53/ <.0001
A2 2lie 31.07+ 2.90 30.00+2.21 30.95+2.21 27.82+1.94 15.00/ <.0001
A2 3lie 2853+ 2.74 28.52+2.33 29.30£2.26 26.17£1.92 14.80/ <.0001
A2 4lie 2893+ 2.46 27.71+2.00 29.21+1.80 26.44£1.79 12.09/ <.0001
A2 Slie 28.17+ 0.76 28.16£1.52 29.03+1.52 27.98+1.39 2.89/ 0.0378
A2 1stn 34.23% 3.84 33.69£2.42 34.5312.64 31.57£1.96 10.97/ <.0001
A2 2stn 29.63% 3.44 29.19+2.38 30.2242.55 27.13+£2.23 10.98/ <.0001
A2 3stn 2743+ 3.10 27.74£2.25 28.47£2.35 25.65+1.87 11.85/ <.0001
A2 4stn 29.27+ 2.11 28.57£1.65 29.81+1.33 27.88+1.53 8.20/ <.0001
A2 Sstn 28.63t 1.10 28.80£1.49 29.56£1.44 28.43£1.58 2.95/ 0.0351
Al_lwbs 57.04% 1.63 57.53%1.88 57.96%1.58 56.36+1.75 5.54/ 0.0013
Al 2wbs 34.08+ 4.09 35.15+3.23 36.17+2.97 32.15+2.50 12.93/ <.0001
Al 3wbs 94.00+12.76 93.37£7.72 97.234£7.33 87.1245.76 12.25/ <.0001
Al_4wbs 90.13+12.26 89.39+6.44 94.20+6.78 84.00+5.94 14.00/ <.0001
Al Swbs 79.20£12.72 78.3418.28 81.95£7.51 71.75+6.57 11.13/ <.0001
Al_Gwbs 80.27+ 7.06 79.1316.52 84.38+4.84 76.174£5.53 9.93/ <.0001
Al_7wbs 86.19% 6.03 84.60+4.89 88.53%3.79 83.0414.60 7.35/ 0.0001
Al_8wbs 91.17+ 5.51 90.5144.40 94.00%3.59 88.51+3.33 10.07/ <.0001
A2 libs 33.83+ 3.71 32.93+1.99 34.04+2.33 31.30+1.78 11.46/ <.0001
A2 2ibs 30.35% 3.64 29.64£2.34 31.13£2.63 27.44£1.89 15.85/ <.0001
A2 3ibs 28.30+ 3.73 27.37+2.39 28.57+2.30 25.27+2.05 13.39/ <.0001
A2 4ibs 29.40£ 2.00 28.42+1.75 29.80%+1.39 27.43%1.59 11.63/ <.0001
A2 5ibs 28.94+ 0.97 28.00£1.45 29.18£1.04 27.59£1.60 6.88/ 0.0002
A2 lwbs 34.01+ 4.34 33.56£2.30 34.85+2.17 31.86£1.73 11.40/ <.0001
A2 2wbs 31.44% 5.05 31.31+£2.83 32.67+2.76 28.93+2.25 12.13/ <.0001
A2 3wbs 28.72+ 4.26 28.2242.84 29.21£2.56 25.99+2.11 10.34/ <.0001
A2 4wbs 29.84% 2.76 29.194+2.00 30.86+1.38 28.37+1.81 9.43/ <.0001

A2 Swbs 26.96x 1.08 27.54%1.70 28.69+1.68 27.42+1.69 3.48/ 0.0180
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Table. 9. 33-644 @49 AFAZYE HFEA S FIE 3%

AMAHIRQISHS|XI 2007;19(1):60-77
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Bl oK F+std) 420K std) Bl &3 F+std) A8 T tstd)
B F / Pr>F
BEAEs BRAFs ARAF 0 BRAE
Al 1 56.25£2.10 56.57£1.72 56.39+1.68 55.20+1.50 10.07/ <.0001
Al 2 32.84+3.00 34.72£2.96 34.58£3.00 32.11+£1.97 14.89/ <.0001
Al 3 88.75+6.48 92.3146.34 93.40£6.09 86.40%4.39 20.61/ <.0001
Al 4 88.2545.76 89.99+4.56 91.93+4.66 85.261+4.72 24.45/ <.0001
Al S 76.88+6.13 79.5546.28 81.2746.03 74.13+4.81 19.29/ <.0001
Al 6 80.56%5.25 81.21+5.53 84.64+4.84 78.5545.04 14.87/ <.0001
Al 7 85.31+4.45 84.5145.13 88.731+4.58 84.0414.60 12.51/ <.0001
Al 8 88.38%3.19 88.8744.05 91.94+3.53 87.11£3.31 19.26/ <.0001
A2 llie 31.83+2.90 32.68%2.16 32.61£1.75 30.81£1.56 14.83/ <.0001
A2 2lie 30.28+1.55 30.26£1.83 30.96£1.85 28.83+1.70 16.76/ <.0001
A2 3lie 28.59+2.02 28.98+2.00 29.38+1.96 27.16£1.45 19.57/ <.0001
A2 4lie 28.59+1.87 28.77+1.87 30.18£1.63 28.03+1.80 15.93/ <.0001
A2 Slie 28.61£0.30 28.53+1.40 29.49+1.24 28.62£1.29 7.31/ 0.0001
A2 Istn 33.45+2.19 33.65£2.39 33.5142.02 31.63+1.67 14.56/ <.0001
A2 2stn 28.90+1.85 29.41£1.83 30.05+1.80 27.67£1.55 22.87/ <.0001
A2 3stn 27.21+£2.05 27.81+2.08 28.28+1.77 26.06£1.54 18.68/ <.0001
A2 4stn 29.24£1.00 28.69+1.67 30.38£1.45 28.65£1.80 15.14/ <.0001
A2 Sstn 29.06£0.39 28.78%1.41 29.86%1.15 28.84£1.35 9.32/ <.0001
Al_lwbs 57.07+1.57 56.86£1.76 56.69%1.75 55.73£1.73 6.44/ 0.0003
Al 2wbs 33.28£3.66 35.174£3.19 35.09£3.28 32.70+2.35 10.98/ <.0001
Al 3wbs 89.97+6.51 93.1146.53 93.774+5.93 87.55+5.31 15.38/ <.0001
Al_4wbs 89.00£5.30 91.08%5.18 93.4145.65 86.36%5.32 20.31/ <.0001
Al Swbs 77.17£6.45 80.53+7.07 82.9546.88 75.314£6.00 15.66/ <.0001
Al_Gwbs 82.30+5.55 82.3245.34 86.70%5.51 80.2545.54 15.50/ <.0001
Al_7wbs 88.30£5.03 88.30+4.23 92.0314.08 87.0414.06 16.53/ <.0001
Al_8wbs 89.92+3.51 91.05%3.56 93.86%3.35 89.3443.20 19.67/ <.0001
A2 libs 31.84£3.05 32.64£2.04 32.47£1.93 30.82£1.69 13.23/ <.0001
A2 2ibs 30.08+1.71 29.92+2.11 30.42+1.95 28.10+1.78 18.32/ <.0001
A2 3ibs 27.39+2.04 27.83£1.93 28.33+1.80 26.11+£1.54 19.59/ <.0001
A2 4ibs 29.19+1.33 28.76£1.58 30.42+1.51 28.66£1.82 15.78/ <.0001
A2 5ibs 27.97£1.79 28.32£1.40 29.69+1.31 28.32£1.40 14.80/ <.0001
A2 1wbs 33.13+2.06 33.45+2.05 33.64+1.74 31.84+1.76 12.96/ <.0001
A2 2wbs 30.90+2.23 31.56£2.32 31.98£2.06 29.39+1.85 20.14/ <.0001
A2 3wbs 27.86£2.11 28.56£2.27 29.14£2.10 26.90£1.83 14.18/ <.0001
A2 4wbs 30.06£1.29 29.71£1.59 31.34%1.55 29.51£1.89 15.18/ <.0001
A2 Swbs 28.11+1.52 27.81+1.52 29.32+1.52 28.27£1.61 11.38/ <.0001
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Table. 10. A #1-324 829 AGAZE HFEN S F9E A4

Bl QK - std) 2K Hstd) El-5(3 - tstd) 2 (¥ +std)

B F / Pr>F
HEA|F 2 HEAT 23 HEAF 9 HSAF 35
Al_l 56.25+1.77 55.89+1.40 56.53%1.06 55.66+1.34 1.09/ 0.3608
Al2 32.00£0.71 31.50+0.83 32.40+0.84 30.75+1.16 7.55/ 0.0002
Al3 88.0043.54 83.74+2.88 87.0043.06 82.44%3.43 6.16/ 0.0009
Al 4 84.75+3.18 83334357 87.5616.56 81.2043.27 6.67/ 0.0005
N 72.00+4.24 70.7844.11 73.33%3.98 68.16+3.29 5.85/ 0.0013
A1G 78.0045.66 76.04%3.11 80.17+4.72 74.1143.77 670/ 0.0005
AL7 82.50+4.24 80.7843.51 87.00+4.74 80.00+4.59 658/ 0.0006
Al8 86.75+3.89 85.30+2.97 89.94+5.03 84.56+3.94 490/ 0.0039
A2_1lie 31.85+1.91 30.60£1.09 31.33%1.19 30.15+1.17 3.53/ 0.0195
A2 2lie 29.60£1.98 28.27+1.26 29.2341.82 27.2741.51 5.87/ 0.0013
A2 3lie 27.05+1.34 26.5241.41 27.28%1.45 25.43%1.28 6.18/ 0.0009
A2 4lie 27.55+0.78 26.59+1.27 28.02+1.51 25.93%1.30 6.68/ 0.0005
A2 Slie 28.50+0.71 28.23%1.48 28.79+1.24 27.84%1.40 1.25/ 0.2987
A2_lstn 32.60£3.68 31.36£1.28 32.0141.27 30.83+1.33 2,65/ 0.0564
A2 2stn 27.70+1.13 27.04+1.27 27.99%2.35 26.52+2.00 1.74/ 01677
A2 3stn 25.90£2.26 25.56£1.19 26.23%1.12 24.87£1.18 3.77/ 0.0147
A2_4stn 28.10£0.85 28.27£1.39 29.83%1.43 27.72+137 5.60/ 0.0018
A2_Sstn 28.20£1.13 28.65%1.31 29.04+1.08 28.2241.48 1.05/ 0.3781
Al_lwbs 56.17+0.87 56.41+1.74 57.02+1.43 55.94+1.68 1.11/ 0.3524
Al_2wbs 31.7240.14 32.04£2.09 33.10£1.36 30.92+1.45 4.87/ 0.0041
Al_3wbs 86.67+1.89 85.99+4.43 89.29%3.39 84.38+3.21 4.47/ 0.0065
Al_4wbs 83.08+1.54 84.0244.60 89.04+7.47 81.48+3.97 633/ 0.0008
Al_Swbs 72.0043.55 70.60+6.36 73.8044.24 68.44+3.14 3.62/ 0.0177
Al_Gwbs 76.22+1.14 77.4746.08 82.2245.63 74.49+4.38 5.76/ 0.0015
Al_Twbs 82.84+2.31 83.93+4.90 88.8624.01 81.94+3.98 6.29/ 0.0008
Al_8wbs 87.99+0.14 89.10+3.73 92.6543.69 87.59+2.76 6.04/ 0.0011
A2_1ibs 31774146 30.98£1.05 31.4940.90 30.61£1.25 197/ 01277
A2 2ibs 28.28+0.92 27.83%1.46 28.76+2.23 26.67£1.19 654/ 0.0006
A2 3ibs 26.33%2.16 25.00£1.41 26.1140.90 24.3241.25 5.80/ 0.0014
A2_4ibs 28.3621.20 27.98+1.42 29.18%1.76 27.02£1.50 5.67/ 0.0016
A2_5ibs 28.5120.89 27.98+1.46 28.77+1.25 27.2741.39 3.38/ 0.0235
A2_lwbs 31.50£0.00 31.52+1.37 32.5420.81 31.16£1.16 3.26/ 0.0269
A2_2wbs 28.55+0.91 28.6741.43 29.90+2.05 27.89+1.31 4.83/ 0.0043
A2 3wbs 26.40+1.99 25.54+1.98 26.39+1.17 24.991.17 2.53/ 0.0652
A2_4wbs 28.2540.12 28.74£1.71 30.48+1.70 27.84%1.54 6.71/ 0.0005

A2 Swbs 26.50+1.04 28.12£1.55 29.50%1.45 27.24%151 6.25/ 0.0009
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Table. 11. i +33-64A 838 ARALY AFEAH F9IE A7

AMAHIRQISHS|XI 2007;19(1):60-77
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Bl oK F+std) 420K F+std) Bl S F+std) A8 F std)
B F / Pr>F
HEAF 6 HEA| T 38 HEA| T 38 #HSAS 59
Al 1 55.3311.33 55.45+1.44 55.58+1.33 54.90+1.31 2.36/ 0.0744
Al 2 31.25+0.69 31.79+1.34 32.55+1.07 31.36£1.11 8.73/ <.0001
Al 3 85.50£2.76 86.50%3.58 89.62+3.19 84.88+2.79 18.02/ <.0001
Al 4 86.08+4.83 87.7914.62 90.17+4.27 84.5844.32 12.94/ <.0001
Al S 73.83+2.80 74.1914.66 77.54%3.46 72.82+3.31 12.46/ <.0001
Al 6 78.25+£3.59 78.67+5.17 82.76+4.13 78.27+4.69 8.15/ <.0001
Al 7 83.58£3.65 83.74+5.13 88.12+4.23 84.21+4.38 7.74/ <.0001
Al 8 87.17+2.38 87.83%£3.75 90.88£2.96 87.18+3.05 11.10/ <.0001
A2 llie 30.40+1.38 31.00£1.50 31.64£1.11 30.48£1.19 6.85/ 0.0002
A2 2lie 29.50+0.66 29.73+2.11 30.53+1.73 28.72£1.64 8.22/ <.0001
A2 3lie 27.52+0.45 27.41£1.53 28.19£1.16 26.80£1.15 9.46/ <.0001
A2 4lie 27.77+1.28 27.98+1.97 29.58+1.53 28.07+1.71 7.62/ <.0001
A2 Slie 28.52+0.18 28.35£1.48 29.47£1.00 28.72+1.27 5.41/ 0.0015
A2 _1stn 32.40+1.17 31.81+1.49 32.36+1.46 31.19+1.06 6.90/ 0.0002
A2 2stn 28.00+0.96 28.33+1.58 29.30£1.26 27.43+1.39 13.75/ <.0001
A2 3stn 26.17+0.75 26.09+1.40 27.21+1.10 25.61£1.13 13.80/ <.0001
A2 4stn 29.12+1.12 28.52+1.97 30.24£1.56 28.87+1.69 7.15/ 0.0002
A2 Sstn 28.96+0.41 28.61£1.56 29.88+1.00 29.00+1.28 6.53/ 0.0004
Al_lwbs 56.38+0.90 55.57+1.31 55.98£1.68 55.47£1.62 1.32/ 0.2698
Al 2wbs 31.55+1.97 31.99+1.41 32.87£1.61 31.85+1.40 4.11/ 0.0079
Al 3wbs 86.57£1.84 87.36+3.89 90.29+3.70 85.8143.34 12.22/ <.0001
Al_4wbs 86.83+4.08 88.11+4.70 91.15+4.65 85.2744.59 12.49/ <.0001
Al Swbs 73.95+£2.88 74.41+4.70 78.78+4.08 73.59+4.25 11.97/ <.0001
Al_Gwbs 79.98+3.95 80.5145.13 84.96+4.90 79.99+£5.34 7.96/ <.0001
Al_7wbs 87.13£5.03 87.67+4.12 91.39£3.92 86.88+4.08 9.87/ <.0001
Al_8wbs 89.30+3.88 89.83£3.19 92.81+£2.98 89.17+2.85 11.81/ <.0001
A2 libs 30.39£1.63 30.92+1.09 31.39+1.26 30.29£1.14 7.17/ 0.0002
A2 2ibs 29.21+0.66 28.57£1.56 29.82+1.53 27.81+1.52 13.91/ <.0001
A2 3ibs 26.34+0.71 26.21£1.41 27.28+1.19 25.65£1.13 13.92/ <.0001
A2 4ibs 28.73£1.19 28.35+1.76 30.18£1.56 28.78+1.80 8.22/ <.0001
A2 5ibs 27.78+2.03 28.35£1.50 29.78+1.18 28.40+1.35 10.32/ <.0001
A2 1wbs 32.19£1.09 31.78+1.16 32.76+1.31 31.26+1.17 11.86/ <.0001
A2 2wbs 29.74+0.54 29.59+1.41 31.01+1.38 28.87+1.33 19.31/ <.0001
A2 3wbs 26.77£0.72 26.46+1.37 27.85+1.23 26.31£1.20 12.74/ <.0001
A2 4wbs 29.64+1.20 29.41£1.73 31.07£1.55 29.55+1.89 7.46/ 0.0001
A2 Swbs 28.15+1.48 28.46£1.58 29.65£1.18 28.41+1.50 6.73/ 0.0003
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Table. 12. WA +1-RA 8RS AYALY FEAH FE B3

HAME 2|

BT ased) YT Esed) B T sed) SECd e std)
B F / Pr>F
BEAF 1 B335 38 HEH 5 15 HEH 5 12

Al 1 61.00 5834 1.76 5877 1.03 57.53 162 2.31/0.0846
Al 2 39.00 3672 173 37.71 1.01 35.54 0.72 5.60/0.0019
Al 3 106.00 96.21 4.97 100.23 291 93.04 337 7.91/0.0002
Al 4 102.00 90.59 5.35 95.00 3.70 8846 3.10 6.63/0.0006
Al S 89.50 81.66 5.11 85.70 3.47 79.21 3.19 5.89/0.0013
Al 6 88.00 79.48 5.79 8547 3.05 79.54 4.52 5.97/0.0012
Al 7 87.00 82.46 5.60 86.97 3.20 82.08 4.02 3.60/0.0183
Al 8 93.50 88.00 4.87 91.50 2.63 86.77 3.02 3.92/0.0126
A2 llie 36.50 34.02 1.54 35.07 1.66 33.14 244 3.32/0.0253
A2 2lie 34.00 31.04 2.00 31.97 177 2942 224 4.47/0.0066
A2 3lie 31.50 29.73 190 30.51 1.73 28.30 1.89 3.52/0.0202
A2 4lie 31.70 2838 2.06 29.93 160 2794 222 3.53/0.0198
A2 Slie 27.50 28.11 1.56 29.18 1.69 28.39 133 1.81/0.1548
A2 1stn 37.50 35.09 176 36.04 1.99 33.68 197 4.17/0.0094
A2 2stn 33.50 3049 1.89 3156 1.54 28.86 2.00 5.73/0.0016
A2_3stn 30.50 29.06 1.61 29.81 1.80 27.88 1.70 3.26/0.0274
A2 4stn 31.60 28.75 1.78 29.79 131 2833 190 2.71/0.0523
A2 Sstn 29.50 28.89 1.60 29.87 158 29.03 175 1.35/0.2672
Al_lwbs 58.78 5821 1.64 58.56 1.40 57.58 141 0.93/0.4302
Al 2wbs 38.80 37.03 215 38.14 1.78 35.75 0.81 3.68/0.0167
Al _3wbs 108.66 97.83 5.55 10233 3.50 95.12 3.66 6.50/0.0007
Al_4wbs 104.24 92.64 5.08 97.52 3.63 91.36 444 6.41/0.0008
Al Swbs 93.60 83.02 5.22 87.19 296 8139 3.71 5.58/0.0019
Al_Gwbs 88.37 80.13 6.65 85.77 3.85 81.07 5.80 3.47/0.0215
Al_7wbs 92.89 85.00 4.91 88.32 3.77 86.25 4.94 2.44/0.0725
Al_8wbs 97.53 91.37 4.60 94.86  3.38 91.18 351 3.18/0.0303
A2 libs 37.94 34.11 140 35.57 1.33 33.32 153 8.39/<.0001
A2 2ibs 34.49 30.76  2.08 32.65 149 29.69 1.77 6.67/0.0006
A2 3ibs 32.23 28.80 1.58 30.05 1.41 28.06 1.19 5.96/0.0012
A2 4ibs 31.50 2869 1.89 30.17 1.01 28.64 1.20 4.09/0.0103
A2 5ibs 29.79 28.02 1.46 29.42 0.84 2852 1.86 3.74/0.0154
A2 lwbs 39.01 3479 1.82 3634 1.23 3391 149 6.94/0.0004
A2 2wbs 37.22 3291 219 3445 1.26 3196 157 5.39/0.0023
A2 3wbs 33.36 29.83 191 31.02 1.09 2893 1.29 4.88/0.0042
A2 4wbs 33.02 29.46 2.13 31.10 1.12 29.90 1.69 3.51/0.0203
A2 Swbs 27.88 27.18 1.70 2817 1.65 2792 212 1.29/0.2852
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Bl R T sed) 2gCETsd) HECET s 2R (E )
B F / Pr>F
BEAF 2 BZAF 50 BEAF 22 BEAF 13
Al 1 59.00+1.41 57.42%1.40 57.79£1.25 56.58+1.58 2.97/ 0.0366
Al 2 37.60%0.57 37.00+1.48 38.26%1.38 35.50+1.32 10.23/ <.0001
Al 3 98.50£1.41 96.72%3.95 99.9443.96 93.27+3.76 8.29/ <.0001
Al 4 94.75£1.77 91.66+3.76 95.1243.58 88.3145.39 845/ <.0001
Al S 86.00+1.41 83.62+3.81 87.71£3.51 80.08+6.08 10.07/ <.0001
Al 6 87.50£0.71 83.1445.04 88.02+4.21 79.85+6.44 8.15/ <.0001
Al 7 90.50£0.00 85.10£5.11 89.79+5.05 83.27+5.60 6.22/ 0.0007
Al 8 92.00£2.83 89.67+4.13 93.76+3.76 86.81+4.44 9.02/ <.0001
A2 llie 36.1010.85 33.96£1.65 34.35+1.28 32.4242.17 5.00/ 0.0031
A2 2lie 32.60%0.57 30.67+1.49 31.75£1.83 29.30£1.96 6.83/ 0.0004
A2 3lie 31.80+0.28 30.18+1.39 31.44%1.19 28.76+1.60 11.54/ <.0001
A2 4lie 31.05+0.07 29.37+1.56 31.26%+1.22 27.86%+2.23 13.61/ <.0001
A2 Slie 28.85£0.49 28.67+1.34 29.53+1.59 28.13+1.32 3.10/ 0.0312
A2 1stn 36.6010.57 35.08+1.94 35.51+1.05 33.6242.39 3.54/ 0.0182
A2 2stn 31.60%0.00 30.26%1.55 31.39+1.87 28.76+1.80 7.07/ 0.0003
A2_3stn 30.35+0.49 29.15+1.44 30.09+1.07 28.08+1.60 6.38/ 0.0006
A2 4stn 29.60%0.57 28.81+1.39 30.64+1.21 27.68+2.04 12.18/ <.0001
A2 Sstn 29.30+0.28 28.92+1.28 29.83+1.39 28.12+1.47 4.86/ 0.0037
Al_lwbs 59.13%1.34 57.83+1.38 57.89+1.13 56.88+1.84 246/ 0.0686
Al 2wbs 38.47+1.54 37.58+1.67 38.83+1.39 36.57+1.86 5.77/ 0.0012
Al 3wbs 100.18£1.15 97.48+4.37 99.90+3.68 95.48+5.50 3.12/ 0.0306
Al_4wbs 95.53+0.05 93.33+4.35 97.20%5.19 91.3145.75 5.07/ 0.0028
Al Swbs 86.84+0.12 85.18+4.59 89.95+4.51 83.14£6.71 6.69/ 0.0004
Al_Gwbs 89.25+3.00 83.7145.13 89.63+5.33 81.44+6.47 8.72/ <.0001
Al_7wbs 91.83+4.16 88.77+4.29 93.10+4.20 87.75+4.09 6.60/ 0.0005
Al_8wbs 91.77+1.31 91.97+3.58 95.61+3.27 90.13+4.54 7.52/ 0.0002
A2 libs 36.19+1.08 33.95%1.55 34.40+1.30 33.19+1.79 3.09/ 0.0316
A2 2ibs 32.70+0.15 30.95£1.89 31.50£2.18 29.40£2.30 3.58/ 0.0173
A2 3ibs 30.54£0.32 29.07+1.24 30.13£1.10 28.23+1.38 8.02/ <.0001
A2 4ibs 30.60%0.02 29.06%+1.37 30.82+1.37 28.12+1.88 11.85/ <.0001
A2 5ibs 28.57+0.86 28.29£1.32 29.53£1.52 27.90£1.63 4.89/ 0.0036
A2 lwbs 35.96x1.57 34.72+1.62 35.19+1.26 34.45+1.68 1.06/ 0.3696
A2 2wbs 34.40%0.84 33.05+1.66 33.69£1.95 31.79+2.03 3.45/ 0.0202
A2 3wbs 31.1440.20 30.16%1.32 31.31£1.32 29.55£1.90 5.26/ 0.0023
A2 4wbs 31.33£0.29 29.93+1.44 31.82+1.47 29.36+1.98 9.72/ <.0001
A2 Swbs 27.98+2.28 27.32+1.27 28.75+1.85 27.57£1.99 4.35/ 0.0068
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Table. 14. AR 4AZY AALY HZEH H9E A4

B o tsed) 2K dstd) El-5(3 - tstd) 23 (¥ +std)

B F / Pr>F
ST 8 AZAF 59 AZA T 43 AZA T 93

Al 1 55.56£1.37 55.62£1.42 55.66£1.32 55.19+1.37 1.74 0.1592

Al 2 31.44£0.73 31.69+1.19 32.53+1.04 31.14£1.16 14.82<.0001

Al 3 86.13+2.92 85.54+3.45 89.14+3.35 84.00+3.25 23.53<.0001

Al 4 85.75%+4.30 86.29+4.70 89.45+4.54 83.36+4.28 18.97<.0001

Al 5 73.38+2.99 72.99+4.73 76.78+3.97 71.12£4.00 17.93<.0001

Al 6 78.19£3.71 77.754.67 82.12+4.42 76.79+4.77 13.25<.0001

Al 7 83.31+£3.51 82.72+4.77 87.83+4.22 82.7244.85 13.46<.0001

Al 8 87.06£2.50 86.9213.58 90.71£3.10 86.27£3.58 16.91<.0001
A2 1lie 30.76+1.53 30.87+1.36 31.63%1.12 30.37+1.19 10.26<.0001
A2 2lie 29.53+0.93 29.21£1.95 30.24+1.84 28.19+1.74 13.54<.0001
A2 3lie 27.40£0.67 27.07+1.51 27.96£1.27 26.29£1.38 15.15<.0001
A2 4lie 27.71+1.12 27.47£1.88 29.29£1.66 27.30+1.87 12.73<.0001
A2 Slie 28.51+0.32 28.31£1.43 29.37£1.00 28.41+1.38 6.65 0.0003
A2 1stn 32.45+1.71 31.64+1.43 32.33%1.45 31.05+1.18 10.31<.0001
A2 2stn 27.93£0.93 27.84+1.57 28.97+1.50 27.09£1.70 13.52<.0001
A2 3stn 26.10£1.07 25.86£1.30 27.00+1.20 25.33+£1.20 17.93<.0001
A2 4stn 28.86£1.11 28.43£1.76 30.13£1.55 28.48%1.64 11.36<.0001
A2 Sstn 28.74£0.68 28.63£1.41 29.74£1.03 28.74£1.40 7.00 0.0002
Al lwbs 56.33+0.84 55.87+1.53 56.03+1.58 55.66£1.65 0.87 0.4574
Al 2wbs 31.59+1.67 31.89+1.28 32.86£1.53 31.51£1.49 8.53<.0001
Al 3wbs 86.59£1.71 86.71£3.64 89.99+3.67 85.30£3.35 17.68<.0001
Al_4wbs 85.89£3.91 86.4844.76 90.4745.02 83.91+4.72 18.40<.0001
Al Swbs 73.4612.92 72.70+4.84 77.91+4.66 71.71+4.60 17.80<.0001
Al_Gwbs 79.04+3.79 79.11£5.05 84.3445.13 78.0245.63 14.08<.0001
Al_7wbs 86.06+4.77 86.131+4.33 91.06+3.93 85.101+4.67 17.98<.0001
Al_8wbs 88.97+3.34 89.50+3.11 92.81+291 88.6412.86 19.63<.0001
A2 1ibs 30.73+1.62 30.91+1.03 31.42+1.23 30.40+1.19 7.79<.0001
A2 2ibs 28.98+0.78 28.30+1.55 29.57£1.63 27.38+1.51 21.12<.0001
A2 3ibs 26.34+1.01 25.76+1.48 27.11£1.25 25.14+1.34 21.13<.0001
A2 4ibs 28.63£1.12 28.20£1.62 29.95+1.65 28.15+1.88 11.78<.0001
A2 5ibs 27.96£1.78 28.22%1.44 29.60£1.25 28.00£1.46 13.25<.0001
A2 lwbs 32.02+0.98 31.65£1.09 32.73%1.28 31.22+1.16 16.49<.0001
A2 2wbs 29.44£0.80 29.21£1.36 30.76£1.53 28.50£1.40 25.12<.0001
A2 3wbs 26.68+0.98 26.06£1.42 27.61£1.38 25.82+1.35 17.42<.0001
A2 4wbs 29.29+1.20 29.11+1.67 30.91+1.59 28.94+1.93 12.76<.0001

A2 Swbs 27.74%1.52 28.33%1.53 29.59+1.18 28.00£1.60 11.72<.0001
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Table. 15. WAAAAZEAY AFEAS} $IEAH
o

] e t £std) 2Kt +std) Bl (3wt £std) Ao (ot £sed)
EMHE - - - - F/ Pr>F
AZA G 2 HZX4 80 HZAF 30 AZ24 25
Al 1 59.00+1.41 57.66+1.58 58.08+1.27 57.03%1.64 2.69/0.0488
Al 2 37.60+0.57 36.761.57 37.92+1.31 35.52+1.06 13.09/<.0001
Al 3 98.50+1.41 96.07+4.31 99.51+2.95 93.16+3.51 12.51/<.0001
Al 4 94.75+1.77 90.55+4.08 94.70+3.25 88.38+4.35 13.31/<.0001
Al S 86.00+1.41 82.28+4.32 86.19+2.99 79.66+4.83 12.20/<.0001
Al 6 87.50+0.71 81.12+5.69 86.37+3.37 79.70%5.49 10.14/<.0001
Al 7 90.50+0.00 83.58+5.53 87.65+4.03 82.70+4.84 6.65/0.0003
Al 8 92.00+2.83 88.54+4.47 92.01+3.09 86.79+3.75 8.63/<.0001
A2_llie 36.10£0.85 33.83+1.54 34.45+1.24 32.78+2.29 6.03/0.0007
A2 2lie 32.60+0.57 30.56+1.46 31.80%1.66 29.36+2.06 11.38/<.0001
A2_3lie 31.80+0.28 29.74+1.43 30.97+0.92 28.54%1.73 15.24/<.0001
A2_4lie 31.05+0.07 28.77+1.82 30.64%1.10 27.90+2.18 13.24/<.0001
A2 Slie 28.85+0.49 28.35+1.50 29.48+1.33 28.26%1.30 5.18/0.0020
A2 lstn 36.60£0.57 34.90+1.79 35.72+1.22 33.65+2.15 7.05/0.0002
A2 2stn 31.60%0.00 30.10+1.44 31.35+1.42 28.81+1.86 13.42/<.0001
A2 3stn 30.35+0.49 28.90+1.35 29.96%1.01 27.98+1.62 10.83/<.0001
A2 4stn 29.60+0.57 28.64+1.54 30.39+1.08 27.99+1.96 13.20/<.0001
A2 Sstn 29.300.28 28.75+1.37 2991£1.25 28.55+1.64 6.04/0.0007
Al_lwbs 59.13+1.34 57.88+1.47 58.01%1.25 57.21£1.66 2.18/0.0929
Al 2wbs 38.47+1.54 37.31+1.90 38.23+1.38 36.18+1.48 6.60/0.0003
Al 3wbs 100.18+1.15 97.11+4.58 100.20+3.41 95.31+4.61 6.31/0.0005
Al_4wbs 95.53+0.05 92.53+4.38 96.39+4.04 91.33+5.06 7.30/0.0001
Al _Swbs 86.84+0.12 83.81+4.85 88.15+3.52 82.30+5.44 8.37/<.0001
Al_Gwbs 89.25+3.00 81.76+6.07 87.02+4.37 81.26+6.03 7.57/0.0001
Al_7wbs 91.83+4.16 86.84+4.93 90.28+4.26 87.03+4.49 4.46/0.0051
Al_8wbs 91.77+1.31 91.25+3.84 94.52+2.87 90.63+4.03 6.69/0.0003
A2_libs 36.19+1.08 33.88+1.46 34.65+1.31 33.25+1.64 5.83/0.0009
A2 2ibs 32.70+0.15 30.70+1.88 31.81£2.00 29.54%2.02 6.95/0.0002
A2_3ibs 30.54+0.32 28.77+1.26 30.04%1.17 28.15%1.27 12.87/<.0001
A2_4ibs 30.600.02 28.74+1.57 30.35+1.08 28.37+1.58 11.44/<.0001
A2 5ibs 28.57+0.86 28.09+1.37 29.30+1.26 28.21+1.74 5.42/0.0015
A2 lwbs 35.96%1.57 34.59+1.62 35.42+1.26 34.19+1.58 3.59/0.0155
A2 2wbs 34.40+0.84 32.79+1.73 33.81+1.66 31.87+1.79 6.26/0.0005
A2_3wbs 31.14£0.20 29.86+1.48 30.98+1.07 29.25+1.63 7.51/0.0001
A2 4wbs 31.33+0.29 29.59+1.73 31.34+1.23 29.62+1.83 8.92/<.0001
A2 Swbs 27.98+2.28 27.18+1.48 28.23+1.44 27.74%2.02 3.38/0.0203
Table. 16. 5453 A5AS B2 AFARATY ARG E(%)
A e
A ARA A I = =
SeEm %T%ZWI A aﬂl(-r;)% ZARA E3I(WBS)2F AAA E3-I(WBS) 2k
e AAA |WRI(FE) A AH|aBS) AAA| HRI(WBS)
RE 0.5384 0.49 0.5662 0.559
oz} 0.4898 0.5440 0.5452 0.5643
b 0.6281 0.6741 0.6989 0.6669
1-32A) 0.5821 0.6047 0.5819 0.5391
33-644 0.5755 0.5778 0.5785 0.5609
A= 0.5529 0.5743 0.5878 05777
AR A} Z 0.5443 0.5644 0.5875 05152
R A S 0.7183 0.7342 0.6769 0.7162
o2} #1-324] 0.7536 0.7571 0.6608 0.7474
R} #33-64A) 0.4988 0.6391 0.6239 0.5371
A} #1-324 0.7912 0.7836 0.6952 0.8044
HA} #33-644]] 0.6740 0.7341 0.7471 0.7402




