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Abstract

Many Authors have already studied estimation and testing using non-sample prior
information (NSP1). They showed improvement of the estimation and the testing using
NSPI. Here, we then study the power of the tests in testing hypothesis of the coefficient
regression parameters on multiple regression model (MRM) when non-sample prior
information (NSPI) is available on another subset of the regression parameters. Following
the previous research of Pratikno [5], we used three different tests, namely unrestricted
test (UT), restricted test (RT) and pre-test test (PTT). We then presented and graphically
analyzed the power of the tests using R code. The result showed that the power of the
PTT be a eligible choice among them.

Keywords: multiple regression, power of the tests, regression parameters

1. Introduction

Following the previous research such as Bancroft [32], Saleh [2], Yunus and Khan
[18] and Pratikno [5], that inferences population parameters can be improved using non-
sample prior information (NSPI). In term of the NSPI treatment, we represented again the
classified of the NSPI as: (1) unknown if the NSPI is not available, (2) known if the exact
value is available from the NSPI, and (3) uncertain if the suspected value is unsure
(Pratikno, [5]). Many authors such as Khan and Saleh [27]; Khan et al. [28]; Saleh [2]
and Yunus [17] also already studied the preliminary testing (pre-testing) on uncertain
NSPI is to improve the quality of estimator. Moreover, Saleh [2], presented three
estimators on the NSPI treatment, namely (i) the unrestricted estimator (UE), (2) (ii) the
restricted estimator (RE), and (iii) the preliminary test estimator (PTE) (see Judge and
Bock, [11]; Saleh, [2]). Khan [22], and Khan and Hoque [29] then provided the UE, RE
and PTE for different linear models. Furthermore, for the testing purpose, Yunus [17] and
Pratikno [5] described three statistical tests, namely the (i) unrestricted test (UT), (ii)
restricted test (RT) and (iii) pre-test test (PTT).

Moreover, many authors have contributed to the estimation of parameter(s) areas in the
presence of uncertain the NSPI Such as Bancroft ([32], [33]), Hand and Bancroft [6], and
Judge and Bock [11]. Then, Khan ([23], [24]), Khan and Saleh ([25], [26], [30], [31]),
Khan and Hoque [29], Saleh [2], and Yunus [17] also covered various work in the area of
improved estimation using NSPI. Here, we noted some authors such as Tamura [16],
Saleh and Sen ([3], [4]), Yunus and Khan ([18], [19], [20], [21]), and Yunus [17] have
been started to study testing hypothesis using NSPI on nonparametric methods.
Furthermore, Pratikno [5] started to use the NSPI in testing hypothesis on parametric

ISSN: 2005-4238 |JAST
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models (i.e. regression models). Following Pratikno [S), we noted that the power and size
of the tests are used to compare the performance of the UT, RT and PTT.

The paper presented the introduction in Section 1. Section 2 introduced theory of
multiple regression model. The power function of the tests are obtained in Section 3. An
illustrative example is given in Section 4. The conclusion is provided in Section 5.

2. Multiple Regression Model

For an n pair of observations on 4 independent variables (X;, ... , X;) and one
dependent variable (Y), (Xj, V), fori=1, 2, ., nandj=1, 2, ... ,k, the multiple regression
model (MRM) is defined as

K=ﬂo+ﬂ1Xn+-"+ﬂﬂYi&+ef (n

where ¥; is dependent (response) variable and X is explanatory (predictor) variables. The

equation { 1) is then written in matrix form as
Y=Xf+e @)

where B = (Bo, fu.... Pri, Br-... i) is a (k + 1)-dimensional column vector of unknown
regression parameters, Y = (yy,..., ya)’ is nx/ vector of dependent variables, X is a nx(k +
1) matrix of the independent variables, and e is the error term as N.(0, 6°l,) with I, is the
identity matrix of order n and ¢ is the variance of the error variables.

To test a subset of regression parameters when there is NSPI on another subset of the
regression parameters, we then fet i1 = (Bq, ..., fr1) be a subset of r regression parameters
and B2 = (B, ..., Pu) as another subset (k+/—r) regression parameters with B = 8’
=(B1.B3), where B is a sub-vector of order r and B is a sub-vector of dimension s =
k + 1 —r. Furthermore, the matrix X1y is partitioned as (X, Xy) with Xy = (1, xy, ...,
Xr1) and Xz = (X, ... , Xx. To test that X, has no significant effect on the response, i.e.
H): (By.B5)=(0,B%) for r <k, we test a subset of the r regression parameters from
the complete model (k variates). The F statistics is then used to test ) : Br=.=f=0
against /1, :not all B's are zero for the reduced model (Wackerly et al., [7]), that is

k—(r-1
F= ( ( )) SSEC ~ F;,t_(r—])),n—(kﬂ) (3)
(n—(k+1))

where SSE, is sum square error in reduced model and SSE, is sum square error in complete
model. The detail of the F test statistic for testing hypothesis is found on Ohtani and
Toyoda [13], and Gurland and McCullough [12].

Following Pratikno (2012), we then test i when NSPI is available on the value of B2

for testing Hy : HigoPiexy = hygay against H, : Higofie) > hig-1). Following Saleh
(2006) the test statistic for testing Hy : Hip; = h, is given by

F’ :;i—z((H,ﬁz ~h)(H,[X,X,T" H)H, 5, - h)) @

ISSN: 2005-4238 |JAST
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where the least square estimator (LSE) of B, is

B, =(X,X,)"' X,Y = C['X,Y, where C, = X, X,,

and s, = L(Y - X, B,)'(Y— X, B,) is an unrestricted unbiased estimator of
n—r

o’ (s? > o). Under H,, F" follows a noncentral F distribution with (¢, n — r) degrees
AZ
of freedom (df) and noncentrality parameter 7’, and under Hy, F~ follows a central F
distribution with (g, n — r) df, with
—1 'yl
_ (Hlﬂl _h!)'(H1C1 Hl) (HIABI _hl)
2

o

AZ

1

&)

(A7) with G, (x;A?) is the cdf of a

q.,n—r

Here, we assumed that P(F <x)=G

q,n-r
. A :
noncentral F distribution with (g, » — r) df and noncentrality parameter 7‘ Detail of the

noncentral F distribution is found Pratikno [5].
3. The Power of the Tests

Following Pratikno 5], we represented the power of the UT, the power of the RT and
the power of the PTT for testing the above hypothesis on a subset of the regression
parameters as follows.

3.1. The power of the UT

Following Pratikno [5], the formula of the UT is already derived as below, we
then now used this formula to compute the power on generate simulation data

() =P(L" >F,,,  |M)=1-P(L"<F, -Q,)

= I*P(LIUT S P:tl SG,n=r __ku.rgl) (6)
wilisre q{ :;gz_(ll)r[yl]l(/l‘)“yl :HI(X;X[)_'HII,Q :(11)‘[71]_1(’11) and ku! =q:2 4

3.2. The power of the RT

Similarly, we follow Pratikno [5], the formula of the RT is presented in the
equation (7).

() =P > Fypur IM)=P(Ly >F,  _ -Q)

B Jp P(LgT = Faz,q,n—r - gzrl) = L= P(Lgr < Fa;, gon—r kn'é’])
™
where, Q, =—-(A) [T ()7, = H,(X, XY H,,¢, = (A) (4] (&) and k, =2

ut qs,,

3.3. The power of the PTT

ISSN: 2005-4238 1JAST
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In the similar way, following Pratikno [5), the formula of the PTT is then given in
the equation (9).

2T (AY=P(LT <F, ., LT >F, . \M)+P(L72F, L7 >F, M)
=P[L"<F,,, JP[L" >F, ., 1+d,(ab) ©)
=(-P(L" >F, , JP[L"> F, ,ur1+d,(a,b)

a

where, a=F = ()ﬁ)([}’pl]_l(;"z) =F, 4ns—k,&,, and d, (ab)is bivariate F

ay,q,n—5

gs,,
probability integral and d;{a,b) is defined as
aa ba
d, (ab)=[[ (" ,F")dF" dF"" =1- [ (™ FTYAF R (1,
00

ab
ba
with b=F, ., —Q, . The intcgral [[f(F™,F")dF"dF' is the cdf of the
00

correlated bivariate noncentral 7 distribution of the UT and PT (Amos and Bulgren, [8]),

and it is computed using R-code.

4. A Simulation Study

Referring to Pratikno [5], a simulation was conducted using the generate random data
using R. The independent variables (x;, j=/, 2, 3) were generated from the uniform
distribution (n=/00). The error vector (e) was generated from the normal distribution
(n=100). The MRM is then used by setting different B, and it is defined as B; = (Bo, B1), B2
= (B2, P3) with a = 0.05. The graphs for the power are computed using the formulas in the
equations (6), (7) and (9).

(iz=1.vi=b vy=25 6.=1 =2 (i)z=1. v.=B vy=25 6,.=2 g,=2
= . £ A~ Ty
= | -

] =

= -

= g = 'l .

- | Fowss o1 a ajd g - Pows” o1ie 6

] —_— T = — Ao

o~ T N P

= 2 - PIT .p@D & = = . IT.peD8

e | e PIT .ceD8E = ] LR PIT. o058

bt T T T T L L T T ¥ L
e 50 100 150 200 (® 50 100 150 200

< Gy

Figure 1: Power of the UT, RT and PTT against i for some selected p. 62,
degrees of freedom and noncentrality parameters.

Figure 1. showed that the power of the UT is lower than both RT and PTT. It starts
from a very small value (0.05 as minimum value) and slowly increases. The power of the
RT reaches quickly to 1 for large {; . It is clear (see Figure 1.) that the power of the PTT
depends on three parameters, namely (i, (; and p , and the PTT is always larger than that

ISSN: 2005-4238 IJAST
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of the UT and tends to be the same as of the RT. We then conclude that the PTT is more
eligible test among them.

5. Conclusion

The result showed that the power of the RT and PTT are always greater than UT, but
the power of the PTT tend to be larger or the same than RT. We then conclude that the
PTT is more eligible test among them.

Acknowledgments

I thankfully to the LPPM UNSOED for providing me granting of research.

References

(1 A. H. El-Bassiouny and M. C. Jones. A bivariate F distribution with marginals on arbitrary
numerator and denominator degrees of freedom, and related bivariate beta and ¢
distributions. Statistical Methods and Applications, 18 (4), 465-481, 2009.

[2] A. K. Md. E. Saleh. Theory of preliminary test and Stein-type estimation with applications. John
Wiley and Sons, Inc., New Jersey, 2006.

[3] A. K. Md. E. Saleh and P. K. Sen. Nonparametric estimation of location parameter after a
preliminary test on regression. Annals of Statistics, 6 , 154-168, 1978

[41 A. K. Md. E. Saleh and P. K. Sen. Shrinkage least squares estima- tion in a general multivariate
linear model. Procedings of the Fifth Pannonian Symposium on Mathematical Statistics, 307-325,
1982.

[5] B. Pratikno. Test of Hypothesis for Linear Models with Non-Sample Prior Information. Unpublished
PhD Thesis, University of Southern Queensland, Australia, 2012.

[6] C. P. Han and T.A. Bancroft. On pooling means when variance is unknown. Journal of American
Statistical Association, 63, 1333-1342, 1968.

(71 D. D. Wackerly, W.Mendenhall IIT, and R. L.Scheaffer. Mathematical statistics with application, 7th
Ed. Thomson Learning, Inc., Belmont, CA, USA, 2008.

(8] D. E. Amos and W. G. Bulgren. Computation of a multivariate F distribution. Journal of
Mathematics of Computation, 26, 255-264, 1972.
[9] D. G. Kleinbaum, L. L. Kupper, A. Nizam and K. E. Muller. Applied regression analysis and other

multivariable methods. Duxbury, USA, 2008.

[10] F. I. Schuurmann, P. R. Krishnaiah, and A. K. Chattopadhyay. Table for a multivariate F
distribution. The Indian Journal of Statistics 37, 308-331, 1975.

[11] G. G. Judge and M. E. Bock. The Statistical Implications of Pre-test and Stein-rule Estimators in
Econoetrics. North-Holland, NewYork,1978.

(121 J. Gurland and R. S. McCullough. Testing equality of means after a preliminary test of equality of
variances. Journal of Biometrika, 49(3-4), 403- 417, 1962.

[13] K. Ohtani and T. Toyoda. Testing linear hypothesis on regression coefficients after pre-test for
disturbance variance. Journal of Economics Letters, 17(1-2) (1985), 111-114, 1985.

[14] N. L. Johnson, S.Kotz and N. Balakrishnan. Continuous univariate distributions, Vol. 2, 2nd
Edition. John Wiley and Sons, Inc., New York, 1995.

{151 P. R. Krishnaiah. On the simultaneous anova and manova tests. Part of PhD thesis, University of
Minnesota, 1964.

{161 R. Tamura. Nonparametric inferences with a preliminary test.Bull. Math. Stat. 11, 38-61, 1965.

n7n R. M. Yunus. Increasing power of M-test through pre-testing. ‘Unpublished PhD Thesis, University
of Southern Queensland, Australia, 2010.

[18] R. M. Yunus and S. Khan. Test for intercept after pre-testing on slope a robust method. In: 9th
Islamic Countries Conference on Statistical Sciences (ICCS-IX): Statistics in the
Contemporary World - Theories, Methods and Applications, 2007.

{191 R. M. Yunus and S. Khan. Increasing power of the test through pre-test a robust method.
Communications in Statistics-Theory and Methods, 40, 581-597, 201 1a.

[20] R. M. Yunus and S. Khan. M-tests for multivariate regression model. Journal of Nonparamatric
Statistics, 23, 201-218, 2011b.

[21] R. M. Yunus and S. Khan. The bivariate noncentral chi-square distribution - Acompound
distribution approach. Applied Mathematics and Computation, 217, 6237-6247, 201 1c.

[22] S. Khan. Estimation of the Parameters of two Parallel Regression Lines Under Uncertain Prior
Information. Biometrical Journal, 44, 73-90, 2003.

ISSN: 2005-4238 1JAST
Copyright © 2020 SERSC 3278



(241

251

[26]
271
(28]

(291
{30]

31]

32]

[33]

TOFes Tiotieoasien of sasametess of the multivasiate recression model with uncertain orior
information and Student=r errors. Jowmsl of Stafisheal Rasogents, 38032 20020 Tai

§. Khan. Shninkage estimators of intercept parameters of two simpie regression models with
suspected equal slopes. Communications in Statistics - Theory and Methods, 37, 247-260, 2008.

S Rhan and A K. Md. E. Saleh. Pretiminary (est estivators of the mean based on p-samples fom
multivariate Stndent-t nopulations. Bullctin of the International Statistical Institute. 50th Session of
ISI, Beijing, 599-600, 1995.

S. Khan. and-A. K. Md. E. Saleh. Shrinkage pre-test estimator of the intercept parameter for a
regression model with multivariate Student-t errors. Biomretrical Jawenal 39 1.17 1007,

S.Khan. and A. K. Md. E. Saleh. On the comparison of the pre-test and shrinkage estimators for the
univariate normal mean. Statistical Papers, 42(4), 451-473, 2001

S.Khan. , Z. Hoque and A. K. Md. E. Saleh. Improved estimation of the slope parameter for linear
regression model with norma) errors and uncertain prior information. Journal of Statistical Research,
31 (1), 51-72, 2002,

S. Khan. and Z. Hoque. Preliminary test estimators for the multivariate normal mean based on the
modified W, LR and LM tests. Journal of Statistical Research, Vol 37, 43-55, 2003.

S. Khan. and A. K. Md. E. Saleh. Estimation of intercept parameter for linear regression with
uncertain non-sample prior information. Statistical Papers. 46, 379-394, 2005.

S. Khan. and A. K. Md. E. Saleh. Estimation of slope for linear regression model with uncertain
prior information and Student-f error. Communications in Statistics - Theory and Methods, 37(16),
2564-258, 2008.

T.A. Bancroft. On biases in estimation due to the use of the preliminary tests of singnificance.
Annals of Mathematical Statistics, 15, 190-204, 1944.

T.A. Bancroft. Analysis and inference for incompletely specified models involving the use of the
preliminary test(s) of singnificance. Biometrics, 28 (3), 427-442, 1964.

ISSN: 2005-4238 IJAST
Copyright © 2020 SERSC 3279



7

RISTEKDIKTI

KEMENTERIAN RISET, TEKNOLOGI, DAN PENDIDIKAN TINGGI

DIREKTORAT JENDERAL PENGUATAN RISET DAN PENGEMBANGAN
DIREKTORAT PENGELOLAAN KEKAYAAN INTELEKTUAL

Sertifikat

Kutipan dari Keputusan Direktur Jenderal Penguatan Riset dan
Pengembangan Kementerian Riset, Teknologi,
dan Pendidikan Tinggi Republik Indonesia
Nomor: 2/E/KPT/201S, Tanggal 1 Desember 2015
Tentang Hasil Akreditasi Terbitan Berkala limiah
Periode Il Tahun 2015

Nama Terbitan Berkala limiah
Jurnal limiah Kimia Molekul
ISSN: 1907-9761
Penerbit: Jurusan Kimia FMIPA Unsoed

Ditetapkan sebagai Terbitan Berkala Iimiah

TERAKREDITASI

Akreditasi sebagaimana tersebut di atas berlaku selama
5 (lima) tahun sejak ditetapkan.

Jakarta, 15 Desember 2015
Direktur Pengelolaan Kekayaan Intelektual,
Direktorat Jenderal Penguatan Riset dan Pengembangan

Z/k




SALINAN

LAMPIRAN
KEPUTUSAN MENTERI RISET, TEKNOLOGI,

DAN PENDIDIKAN TINGGI REPUBLIK

INDONESIA
NOMOR 2/E/KPT/2015
TENTANG

HASIL AKREDITASI TERBITAN BERKALA
ILMIAH PERIODE II TAHUN 2015

f‘gi;:"fg . Ne g::::l ISSN | Penerbit _ |Peringkat
Jurusan Al-Qur'an dan
2088- Hadis Fakultas
1 | Mutawatir Ushuluddin dan Filsafat Terakreditasi B
7523
UIN Sunan Ampel
Surabaya
Pusat Penelitian dan
0854- | Pengabdian Pada o
2 | ADDIN 0594 | Masyarakat (P3M) STAIN Terakreditasi B
Kudus
Teologia:
3 Jurnal Ilmu- | 0853- | Fakultas Ushuluddin UIN Terulareditasi B
ilmu 3857 | Walisongo Semarang
Agama Ushuluddin
Konsorium Dosen Ilmu
Jurnal 2088- Politik dan Politik Islam
4 | Review 6241 bekerjasama dengan Prodi | Terakreditasi B
Politik Filsafat Politik Islam UIN
Sunan Ampel Surabaya
Prodi Siyasah Jinayah
2089- | Fakultas Syariah dan _
5 | Al-Daulah 0109 | Hukum UIN Sunan Ampel Terakreditasi B
Surabaya
Musawa,
6 é‘;nmdfrsﬁfl éi ég' PSW UIN Sunan Kalijaga | Terakreditasi B
Islam
' LEIZIIiIc-)r;j)lnomi Jurusan Ekonomi
Ekonomi 1 ld 1979- | Pembangunan, Fakultas N
an 715X | Ekonomi Universitas Terakreditasi B
Kebijakan Negeri S
(JEJAK) gert semarang




Nama

Bidang deringkat
§.T m ISSN | Penerbit Peringkat
Asia Pacific
Management Jurusan Manajemen
and 2252- | Fakultas Ekonomi dan o
2 Business 8997 | Bisnis Universitas Teralkreditasi B
Application Brawijaya
(APMBA)
Jurnal 1412- Departemen Manajemen & .
3 | Bisnis dan Bisnis, Fakultas Ekonomi | Terakreditasi B
: 3681 : . e
Manajemen Universitas Padjdjaran
Pusat Penerbitan
Global Universitas - Lembaga
Medical and 2301- Penelitian dan Pengabdian
1 | Health 9123 Kepada Masyarakat (P2P- | Terakreditasi B
Communicat LPPM) Fakultas
ion Kedokteran Universitas
Kesehatan tsiam Banidvig
Jurnal
Respirologi 0853- | Perhimpunan Dokter Paru S
2 Ind(I))nesiag1 7704 Indonefia (PDPI) Terakreditasi A
(JRI)
Graha Masyarakat Ilmiah
Folia Medica |2355- | Kedokteran (Gramik _
& Indonesia 8393 | Fakultas Kec(lokterarl Terakreditasi B
Universitas Airlangga
Jurusan Biologi, Fakultas
Matematika dan Ilmu
Pengetahuan Alam,
1 | Biosaintifika ?8%5(_ g:ggzggsb?lgg;;lsama Terakreditasi B
MIPA dengan Perhimpunan
Biologi Indonesia dan
Konsorsium Biologi
Jurnal -
2 | Ilmiah Kimia ;'?(6);7_ Jurusan Kimia FMIPA Terakreditasi B
Unsoed
Molekul
Program Studi Pendidikan
IPA, Fakultas Matematika
Jurnal dan Ilmu Pengetahuan
Pendidikan 1 Pendidikan 2339- | Alam, Universitas Negeri |
IPA 1286 | Semarang bekerjasama
Indonesia dengan Perkumpulan

Pendidikan IPA Indonesia
(JPI)




LPTK (Lembaga
Pendidikan Tenaga

J umgl ‘Ilrnu Kep endidikan) dan ISPI Terakreditasi B
Pendidikan (lkatan Sarjana |
IEE) Pendidikan Indonesia)
Perhimpunan Hortikultura
Indonesia (PERHORTI) dan o
‘glurr?‘aliultura 2087- Departemen Agronomi dan Terakreditasi B
Pertanian orti 4855 .
Indonesia I;o;gmgltu;SBFakultas
ertanian
Jurnal
Naiioﬁal Jurusan Teknik Elektro
Tekni : :
2301- | dan Teknologi Informasi, Terakreditasi B
Elektro dan | 4156 | Fakultas Teknik, eraxs
Teknolog Universitas Gadjah Mada
Informasi
(JNTETI)
Jurnal . .
Rekayasa Institut Teknologi
Y Pe}f encanaan | 2442- Bandung dan Ikatan Ahli | Terakreditasi B
Wilayah dan | 3866 Perenranaati
Kota
Program Studi Arsitektur
Universitas Katolik
Jurnal Tesa | 1410- | Soegijapranata kerjasama | Terakreditasi B
Arsitektur 6094 | dengan Ikatan Arsitektur
Indonesia ([AI) Nasional
Program Studi Komunikasi
Jurnal dan Penyiaran Islam, UIN
. | 2088- Am
Komunikasi | £ iﬁa@osiaiflpfﬁéi?aya Terakueditasi B
Islam (JKI) Dakwah Islam Indonesia
(APDII)
Sosial Jurnal 0215- : s .
Humaniora Psikologi gggs | Fakultas Psikologi UGM Terakreditasi B
Lingua 1978- . ) .
Cul%ﬁra 8118 Bina Nusantara University | Terakreditasi B
Laboratorium Hubungan
Jurnal 1829- Internsional, Prodi
Hubungz_m 5088 Hubungan Internasional, | Terakreditasi B
Internasional Fakultas Ilmu Sosial dan
Ilmu Politik, Universitas




gi‘:zng . No | g:z:l ISSN | Penerbit | Peringkat
Muhammadiyah
Yogyakarta
Departemen Ilmu Keluarga
Jurnal Timu dan Ko'nsumen', Fakultas
5 | Keluarga & 1907~ | Biologi Mafusia, IPB daty |0 v B
Konsumen 6037 | Asosiasi [lmu Keluarga .
dan Konsumen Indonesia
(ASIKKI)
Sodality:
o | Jumal o 2392" | Departemen SKPMIPB | Terakreditasi B
Pedesaan

Ditetapkan di Jakarta

pada tanggal 1 Desember 2015

DIREKTUR JENDERAL
PENGUATAN RISET DAN
PENGEMBANGAN,

TTD.

MUHAMMAD DIMYATI

NIP 19591217 198404 1001



