InensITenagInen sl U0 16 atuil 2, nsngiau - SuA 2562

Research Methodology & Cognitive Science, Vol.16, No.2, July - December 2019

ﬂ'liﬂi”u'lmﬂ%ﬂd']iu?lﬂ”&lﬁNﬂﬂIﬂEﬂ?i@l']‘i]'i“’&l']mﬂﬂi']ﬂ']u?lﬂ\‘l‘i/\l'ﬁ'lu 1na3
2} lﬂaﬂﬂ'lilﬂlﬂ Nﬂul?lﬂ']ﬂ'lﬂﬂﬂ Llﬂ“’ﬂ']uﬂilﬂf?’l
Estimating Amount of Solid Waste using Ratio Estimator of Population

Mean under Maximum and Minimum Values

w8 asenaguns  gu1an nswesuaal ? Jsenda udeau

Chalida Trakulsoontorn ", Suchada Kornpetpanee % Paryad Sangngam®

! Faculty of Science and Technology, Nakhon Pathom Rajabhat University, Thailand

? College of Research Methodology and Cognitive Science, Burapha University, Thailand
’ Faculty of Science, Silpakorn University, Thailand

unnAea

mMeteiliinquarasdifle 1) lauafusznadnnduromniveiaiaioneldidoulusuings
wazArtouan (v ) 2) wWisuiiguussansan (MSE uay PRE) vesmUsznaiaueiufUszinuA i
(v) fruszuudnIndIu ) éhﬂszmwhLa?{ﬂmﬂﬁﬁaulﬁummnamLLazﬂ'wﬁaaam (v) wazsszana
dn37dYe Subramani and Kumarapandiyan (v ) daemsdaesanunisal 60 anunsal anelan
duiegnsegnaieuuuliifui uay 3 3) Useaminones syarosidaivldiadesolvesdiinaumniiui
nsammamuAs Jeuuszana 2562 Tngldiussanadiaus dmuaruwivdineldinausidfesas
AnunaRAdouduivsiade lsiifufesas 10

NadFEUIING I

1) fuszanusanduvesnsiineiaads melddeuluAnnnanuazatosanivssavinmunndy
duszanaidu Tunnaniunsal waeduseAvsnmannty iessduanuduiusuasauadogaiuiy

2) msUszanainaszyadosidniulfiadedoUvesdrinauwaiiud nyamamiuas euuszan
2562 Tpglishuszanaiminausiaesazanunanindeudinivdiads Yovas 2.95 uavUSunnmozyanes
fanufiulfadedeTvasdtinmumaiiuil ngammamuns Dsuuszann 2562 Ussan 3,924,107.28 fustet

o o w

AdATY: MUsEINanTIE, Fulsthe, AnaalaAtosan, USunuverianes

ABSTRACT

The purposes of this research were: 1) propose the ratio estimator of population mean under
maximum and minimum values ()_/RMC) ; 2) to compare the efficiency (MSE and PRE) of the propose
ratio estimator with simple population mean estimator (), classical ratio estimator , population mean
under maximum and minimum values ()75) and ratio estimator of Subramani and Kumarapandiyan
&p) using the simulation with 60 situations by simple random sampling without replacement

(SRSWOR) and 3) to estimate the yearly average amount of solid waste from Bangkok Metropolitan
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Administration in year 2019 using the propose ratio estimator. The accuracy under mean percent
relative error (MPRE) have to lesser or equally in 10%

The results were as follows:

1) The ratio estimator of population mean under maximum and minimum values was more
efficient than other estimators in every situations and more effective when the correlation and
sample size are increased.

2. The propose ratio estimator was acceptable for estimate the yearly average amount of solid
waste from Bangkok Metropolitan Administration in year 2019 since the mean percent relative

error (MPRE) was 2.95 % and the yearly average amount of solid waste 3,924,107.28 tons per year.

Keywords: ratio estimator, auxiliary variable, maximum and minimum values, amount of solid waste
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[2eGERN MSE vesiadsgsnm PRE wosfiauszanas ¥, ~ Wisufiuduszana
Pxy n y Ve Y, y p Yame y Vs Y, y p
05 30 11,319,393.00  10,732,231.00 17,812,488.00 6,592,430.00 6,552,641.00 17275 163.78 172.84 100.61
50 6,611,470.00 6,246,192.00  10,480,178.00 3,884,971.00 3,858,453.00 171.35 161.88 171.62 100.69
100 3,127,588.00 2,957,704.00 4,945,887.00 1,841,196.00 1,828,026.00 171.09 161.80 270.56 100.72
200 1,405,662.10 1,324,690.60 2,153,552.30 810,819.80 805,239.10 174.56 164.51 267.44 100.69
0.6 30 11,742,830.00  11,145,453.00 14,493,664.00 5,093,788.00 5,056,276.00 232.24 220.43 286.65 100.74
50 6,853,670.00 6,452,760.00 8,532,649.00 2,998,043.00 2,973,357.00 230.50 217.02 286.97 100.83
100 3,241,700.00 3,065,328.00 4,026,795.00 1,420,886.00 1,409,911.00 229.92 21741 285.61 100.78
200 1,455,846.00 1,382,112.20 1,753,600.60 627,605.10 622,782.00 233.76 221.93 281.58 100.77
0.7 30 12,563,161.00 11,957,498.00 11,345,350.00 3,872,222.00 3,830,092.00 328.01 312.20 296.22 101.10
50 7,328,296.00 6,919,985.00 6,684,800.00 2,273,955.00 2,246,320.00 326.24 308.06 297.59 101.23
100 3,466,044.00 3,285,365.00 3,154,665.00 1,077,858.00 1,065,568.00 325.28 308.32 296.05 101.15
200 1,554,241.70 1,479,309.70 1,374,057.20 478,159.40 472,841.60 328.70 312.86 290.60 101.12
0.8 30 13,975,954.00  13,360,757.00 8,204,731.00 2,937,431.00 2,889,806.00 483.63 462.34 283.92 101.65
50 8,149,682.00 7,732,793.00 4,840,855.00 1,718,006.00 1,686,903.00 483.12 458.40 286.97 101.84
100 3,854,705.60 3,669,008.30 2,284,385.80 814,707.60 800,801.10 481.36 458.17 285.26 101.74
200 1,724,441.10 1,648,124.30 995,296.70 363,618.80 357,718.10 482.06 460.73 278.23 101.65
0.9 30 16,715,802.00  15,992,575.00 4,776,255.00 2,484,166.00 2,437,736.00 685.71 656.04 19593 101.90
50 9,756,482.00 9,287,793.00 2,821,572.00 1,445,170.00 1,414,960.00 689.52 656.40 199.41 102.14
100 4,613,242.50 4,386,812.10 1,331,440.80 685,635.40 671,371.60 687.14 653.41 198.32 102.12
200 2,056,834.20 1,972,983.50 580,269.00 307,888.20 302,560.60 679.81 652.10 191.79 101.76
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A15197 2 A1 MSE wag PRE nsdl sdlod = 0.409640

[ZeRERN MSE 43uszanmy PRE wasiszanas V., - Winuiudauseana
Pxy n y )75 )_/, }7/3 yRMC y )75 )7, }7'0
0.5 30 18,506,576.00  17,398,633.00 24,697,594.00  13,166,108.00 12,921,888.00 143.22 134.64 19113 101.89
50 10,840,459.00  10,151,708.00  14,521,146.00 7,750,434.00 7,596,617.00 142.70 133.63 191.15 102.02
100 5,132,193.00 4,810,441.00 6,850,816.00 3,673,066.00 3,597,595.00 142.66 133.71 190.43 102.10
200 2,305,665.00 2,154,573.00 2,983,246.00 1,622,102.00 1,589,284.00 145.08 13557 187.71 102.07
0.6 30 17,680,543.00  16,626,901.00 20,072,951.00  10,436,709.00  10,239,461.00 172.67 162.38 196.04 101.93
50 10,347,636.00 9,643,210.00  11,806,422.00 6,139,062.00 6,008,664.00 172.21 160.49 196.49 102.17
100 4,897,921.00 4,589,417.00 5,570,331.00 2,909,828.00 2,852,523.00 171.70 160.89 195.28 102.01
200 2,200,925.00 2,070,149.00 2,425,781.00 1,287,834.00 1,262,345.00 174.35 163.99 192.16 102.02
0.7 30 17,307,272.00  16,302,550.00  15,687,346.00 8,049,389.00 7,868,617.00 219.95 207.18 199.37 102.30
50 10,119,740.00 9,445,431.00 9,231,607.00 4,728,679.00 4,609,200.00 219.56 204.93 200.59 102.59
100 4,789,408.00 4,492,622.00 4,355,665.00 2,241,897.00 2,189,111.00 218.78 205.23 198.97 102.41
200 2,151,194.80 2,026,327.40 1,896,968.40 995,224.30 972,024.30 221.31 208.46 195.16 102.39
0.8 30 17,510,591.00  16,560,795.00  11,314,766.00 5,950,603.00 5,787,785.00 302.54 286.13 195.49 102.81
50 10,229,292.00 9,588,843.00 6,663,991.00 3,487,639.00 3,380,135.00 302.63 283.68 197.15 103.18
100 4,840,771.00 4,557,187.00 3,144,364.00 1,654,340.00 1,606,503.00 301.32 283.67 19573 102.98
200 2,170,987.60 2,052,757.80 1,369,616.00 737,581.70 716,877.30 302.84 286.35 191.05 102.89
0.9 30 18,832,007.00  17,963,442.00 6,590,395.00 4,226,667.00 4,086,198.00 461.11 439.61 161.28 103.44
50 10,998,248.00  10,401,789.00 3,888,937.00 2,465,805.00 2,373,341.00 463.41 438.28 163.86 103.90
100 5,204,501.00 4,938,117.00 1,835,141.00 1,770,949.00 1,129,318.00 460.85 437.27 162.50 103.69
200 2,326,395.70 2,216,778.50 799,623.40 525,082.80 507,487.50 458.41 436.81 157.57 103.47
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RELAN MSE vasiUszann PRE wasfiauszanas Y ), ~ isuiiudauszanas
Pxy n y Ve Y, y p Yeuc y Y Y, y p
0.5 30 27,693,234.00  25,839,857.00 33,626,981.00  21,703,251.00 21,082,447.00 131.36 122.57 159.50 102.94
50 16,267,423.00  15,115,626.00 19,767,579.00  12,785,175.00  12,395,350.00 131.24 121.95 159.48 103.14
100 7,704,701.00 7,164,989.00 9,325,054.00 6,059,482.00 5,868,312.00 131.29 122.10 158.91 103.26
200 3,458,550.00 3,207,636.00 4,066,831.00 2,680,843.00 2,596,859.00 133.18 123.52 156.61 103.23
0.6 30 25,243,549.00  23,544,960.00 27,310,038.00  17,370,619.00 16,875,552.00 149.59 139.52 161.83 102.93
50 14,816,585.00  13,682,514.00 16,057,661.00  10,228,110.00 9,898,026.00 149.69 138.23 162.23 103.33
100 7,016,576.00 6,520,418.00 7,575,426.00 4,848,488.00 4,702,683.00 149.20 138.65 161.09 103.10
200 3,151,775.00 2,939,774.00 3,303,786.00 2,148,674.00 2,083,746.00 151.25 141.08 158.55 103.12
0.7 30 23,320,128.00  21,765,089.00 21,322,138.00  13,464,493.00 13,035,985.00 178.89 166.96 163.56 103.29
50 13,673,557.00  12,632,010.00  12,540,407.00 7,921,565.00 7,635,968.00 179.07 165.43 164.23 103.74
100 6,474,607.00 6,017,065.00 5,916,501.00 3,756,263.00 3,629,609.00 178.38 165.78 163.01 103.49
200 2,908,976.00 2,714,767.00 2,580,345.00 1,668,487.00 1,612,569.00 180.39 168.35 160.01 103.47
0.8 30 21,958,295.00  20,560,662.00 15,353,715.00 9,850,219.00 9,492,255.00 231.33 216.60 161.75 103.77
50 12,858,964.00  11,919,025.00 9,034,354.00 5,786,406.00 5,548,037.00 231.78 214.83 162.84 104.30
100 6,088,172.00 5,673,127.00 4,262,786.00 2,745,277.00 2,638,995.00 230.70 214.97 161.53 104.03
200 2,733,495.00 2,558,801.00 1,859,188.00 1,223,507.00 1,177,123.00 232.22 217.38 157.94 103.94
0.9 30 21,560,762.00  20,360,791.00 8,908,378.00 6,486,566.00 6,212,903.00 347.03 327.72 143.39 104.40
50 12,606,764.00  11,794,685.00 5,247,684.00 3,797,324.00 3,615,528.00 348.68 326.22 145.14 105.03
100 5,968,009.00 5,606,595.00 2,476,572.00 1,803,631.00 1,721,826.00 346.61 325.62 143.83 104.75
200 2,672,552.10 2,522,373.80 1,080,274.40 807,987.60 772,965.80 345.75 326.32 139.76 104.53
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