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Abstract

This research presents the development of a population mean estimator using the ranked auxiliary
variables under double sampling. Some properties of the proposed estimator were studied, including bias (B) and
mean square error (MSE). The efficiency of the proposed estimator was also compared with the standard
estimator, namely the mean method and the ratio method. For the empirical analysis, the data of small dust
particles in Bangkok in January 2019 were used, with 10,000 replicate samplings. It was found that the proposed
estimator was more efficient than the standard estimator with the lowest MSE values in all studied scenarios
which tended to decrease as the sample size increased. Therefore, it can be concluded that using the ranked

auxiliary variables can reduce the MSE value, resulting in a more accurate estimator.

Keywords: Double sampling, Ranked auxiliary variables, Population mean estimator, Mean square error
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Y_Regd = yn +B(Xm _Xn) (3)
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2.3, Wisulsuuseansninvasnaussune
nsAnwiUszAndainaeafauszuim Y,

WisuguiudIUsEaMLAY AD YL,\,Id way \?Rd Tngld
FoyanRugiannsumuauuafivueiluay0aauuIaian
prrafnluaiudingunnaniuas viulsmeuia
PRAINTAUYINFIOU UNTIAN 2562 AIBYUIAUTEYINT
(N) wiity 718 afs [10] fsualsl Y o én PM,,
waz X @e A1 PM, ies3a1nA1 PM,, uazan
PM,, dpnuduiusiugs (High correlation)
yundaegislunisidenaiousn agguain
Usganslaefinuyn 3 seau fie 10% 20% wag 50% du
vurniaegsluadsans %Ejumﬂé'hazhﬂuﬂ%?uwﬂ
Taefinu 2 sedu Ao 20% waz 50% lukdagnsdlie
10,000 50U n1eléAsnsidendiotsanndse Tneld
Tdsunsu Rluns3deaded uazniswseuiiiey

UsganSamveediuszurald MSE vaediuszun
o 9 (V) sleannis (7)

_\2
Y,-Y)

10,000(

(7

'<|>

MSE( ) N
10,000

A1SRITUNUSBUTIBURIUS T laesUs T

A1 MSE siiian ailusyansnnadian

9

92



NIaTInermansuazmealulad unInedeauasivsidl Un 27 atun 3 weudueieu-sunau 2568

3. HAN133BUATAAUTIENANTTIY
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() (’R-X) (2 -R)
Ty AT RTTTR
%, —X rO_R
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B(VNewd ) = (k,~1)¥ (9)
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fauendly Table 1
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#@DaNTEAU 20% wag 50% NASLEBNAIBEdlUATILIA

%38 N =29 way 72 ANEIAU WUl Y, 060
MSE shan
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@0aNTEAU 20% waz 50% nnstdendisgidlunsawsn

%39 N =72 uay 180 MIUEIAY WUIN \?Newd AR
MSE sign

yenanililefiansandr MSE 91nnisdnen
Haduszaunsidoninetdluusiazads wuth

- szdunisidenshedendiusniiiudu a1 MSE
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- szunisidenshetndideadiutu a1 MSE
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INNanIsAaedlunNanIunIsldennd eIy
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1 MSE shan deaenndoafusnuidoves Ullah et al
[5], Ajayi et al. [6], Tahir et al. [7], Cetin and Koyuncu
[8] uax Haq et al. [9] uananisefumsduiegnanie
yuIndegslinareUseavsanvasiuseina Wesedu
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MSE anas dedonndasiuauideves Nathomthong
and Chutiman [12]

Table 1 Mean square error (MSE) of each estimator under different situations

Level of sample size MSE

[¢) o, va - o

% ( m ) % ( n) YMd YRd YNewd

10 (72) 20 (18) 31.9644 30.9572 12.8426
50 (36) 16.3051 15.3026 8.7396

20 (144) 20 (29) 18.6841 17.6800 6.2474
50 (72) 6.2970 5.2961 3.5543

50 (359) 20(72) 7.4705 6.4688 20717
50 (180) 1.9273 1.7270 0.8614
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FuUsiasuasaiinlssansamuasiussnauniade
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uANwurUoIRILUILIESY (Auxiliary attribute) Tunns

o}

e =

o

Naudussanuneldnisiiondiegaeinss visofnw
AelasunuuMsdNiieg 198U 9 Wy NMsduiieg1awuy
wUatu (Stratified sampling) N15dufI9E19UUUNGY

(Cluster sampling)

5. References

[1] Khan, M. 2016. A ratio chain-type exponential
estimator for finite population mean using
double sampling. SpringerPlus. 5: 86.

[21 Sharma, V. and Kumar, S. 2021. Class of ratio-
cum-product type estimator under double
sampling: a simulation study. Thailand Statistician.
19(4): 734-742.

[3] Vadlamudi, K.A. Sedory, S.A. and Singh, S. 2017.
A new estimator of mean using double
sampling. Statistics in Transition New Series.
18(4): 271-290.

[4] Khare, B.B. and Rehman, H.U. 2013. Improved
chain type estimators for population mean
using two auxiliary variables and double
sampling scheme. International Journal of
Statistics and Probability. 1(3): 82-87.

[51 Ullah, K. and et al. 2022. Estimation of finite
population mean in simple and stratified
random sampling by utilizing the auxiliary,
ranks, and square of the auxiliary information.
Mathematical Problems in Engineering. 2022:
263492.

[6] Ajayi, AO. and et al. 2023. A modified generalized

96

[10]

[11]

[12]

class of exponential ratio type estimators in
ranked set sampling. Scientific African. 19:
e01447.

Tahir, M. and et al. 2023. A new improved
estimator for the population mean using
twofold auxiliary information under simple
random sampling. Management Science Letters.
13(4): 265-276.

Cetin, A.E. and Koyuncu, N. 2024. New robust
class of estimators for population mean under
different sampling designs. Journal of
Computational and Applied Mathematics.
441: 115669.

Hag, A., Khan, M. and Hussian, Z. 2017. A new
estimator of finite population mean based on
the dual use of the auxiliary information.
Communications in Statistics - Theory and
Methods. 46(9): 4425-4436.

Pollution Control Department. 2019. Historical
Data of Thailand’s Air Quality. http://airdthai.
pcd.go.th/webV3/#/History. Accessed 5 February
2019. (in Thai)

Sinsomboonthong, S. 2011. Mathematical
Statistics 1. Bangkok: Chulalongkorn University
Press. (in Thai)
Nathomthong, A. and Chutiman, N. 2024.
Unbiased estimators using auxiliary information
for the finite population mean under two-
phase sampling. Lobachevskii Journal of

Mathematics. 45: 741-749.


http://air4thai/

