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Exact bootstrap confidence intervals for regression coefficients in small
samples

AMZUNIY

a3 lndge dmnse  Wantlasanside

TasensAdeillasuyuadvayuanRuaelauming1de anningrdasvauaiuns

Uszantauuszunad 2557 swalaseanis SCI570408S



dqui 2 Waun Usenaunie

1. ¥lasamsiien  n1sUssinageMteiiuvesduUstAnsnmsanneslngldisynaunsunuuiunsdly

RDEAN IRt
Exact bootstrap confidence intervals for regression coefficients in small samples

2. AMZUNIVYLATNUILIUAUFING

n3.1nd38 ananse medvadinenansuavadif AugIneImans

3. ﬁ'ﬁﬁiy‘ F1UNTATIWALIIENITAINY TN

A15UYA1919

s18n15 i)

AN3197 1 AudezidunseurquuestirIdedy 95% dmiuiiwuy 10

y, = 2+4x, +¢ o X {udulsdu

M1399 2 APUNINNRRIVDITWANUTDNY 95% dUFUFIUUY Y, = 2+4X +€, 1
o X 1ududsgu
1599 3 AutaziunseunguUDIYIeRUToliu 95% dmsusaiuy 12
y, =2—4x +g o X {uduusdu
M3 4 ANUNTIINRAVBIYNAMUTINY 95% EMSUFALUU Yy, =2—4X, +€ 13
o X Jusdudsdu
::l' 1 [ 1 A o ° LYY
M13199 5 AL UATEUARNYBITIAUTRLIN 95% dmTuRIwuY 15
y, = 2+4x +e o X 1uiulsasi
=i % N 1 4 o °o v o
MITNA 6 ANUNINLAAYVBIYIANULYDIU 95% FUTURIMUY Y, =2+4X, +€ 16
e X usudsned
d' 1 [ ! 4 o ° LYY
M1319% 7 AL UATEUARNYBITIIAUTRLIY 95% dmTURILUY 17

y, =2—4x +e o X 1Jufulsad




M13199 8 AUNINAREVDITIAMUDLY 95% dUTUMILUY Y, = 24X +€, 18
dio X Jusudsmid
M151991 9 ATUTEUI ANAAIALARBULINTTIN WALYIAIUTBLY 95% VB3 19

dUUsEANTN150n0REYDIVBYATI

4. AnAnsuUsENIA

V.

{Adeveveunudiinidouaziaun umninordvasaruniunii dnassnuaganansddaduny
advayunRuselduminedeliungidy

YovouAmesETABssaesiIu Wun naas.uTiing duana nednadamaniuazadn Az
INPIANEAT UNITNYITUAIVAIUATUNS WAy 7.0 500578 mw’?ﬁm%mw A IAINs Ul Aeg
Amnssueans wniInerdvasaiuaiund Aaegliruinwuugineng aaean1sieuide

YovaUANNIAITIATInMAnSLazadR Anyinemans uiendeamaiuaiuns Aldnanseiite
Tughumsatuayuirdosmeuiinmes uazaniud

yevouAAMthinAInadinmansuazada auinermans sinendvaswaiuaiuns saudan

unlilaseuuisnneauasainatuayulasinsnuisel

(n3.1n839 awnsn)

WINTNlATINTINeY
5. UNAREBNTIEN INELATATYIBNgE

UNANED
nTiATIziniIsannasdulasaslonisadfsianidenldlunisAneranuduiusseninadnys eiinng
¥ iuagraunsnatslun1syitunewaznensal A1 kUsAINANANIR U livswUsDase agralsinny
Wadegefivuadn dennanlossiureinisiiasisinisanas sdaldun doyatiniswanwasisniuazdaiig

wisusauasfionaagliladulumudennas waznisouunugun1smIgIsANgetiue1asyliinaul

gnéealdl wwammildlunisudtgmilnfenslaisynaunsy egnalsinn meauinantivesnesuiamesiay

v
0 A &

wialulaglulagiul Wedegadivualidlvguin inamnseadanisguaridululanmunuazauiuaas



' ¥
Y o A

! & aal | v | o a & v & = 0o § Y a
A4 ‘Vl\TV]lI@IbLﬂ UUAD 'Jﬁﬂ']iuumaLLﬁ]iﬂLL‘UULL@Jumiﬁﬂgisﬁﬂqﬁ'@N%'}'ﬂLUUIUIWWQ'VHJ@ %Qﬂ%INWWIWLﬂ@IﬂQWNL@u

WBeaanMsdu fany Twanddeilisldisnsysaunsduuusiunsdunismyienuteiuremsiinesves

=

a ¢ A o A I3 = = | o av v ax
AMFIATIEUNITONNDY LUBANIBY1IUYUIALEN (N < 10) LLa%L'Ui?J'ULV]EJ'UGU'Nﬂ'J']iIL%@Numl@‘ﬂqﬂﬂﬁyj@aumiﬂLLUU

wlun IR UITYRaLnsURNUgIUAan1Izd1e dulagldnisitaesteya nuiisynaunsdwuumiliunseasd

[l

s NANIITYrauasUug Ao ldisnsmyiseudesiuiuy Standard bootstrap (SB) fiu
v o < v ! S (3 Y o a < Y
Joyaniflvuinian (uadiegausyinn 5) uariinisuanuaswuuauat lagivualvsiuussassidumus

GHY

Abstract

Regression analysis is one of important tools in statistics to investigate the relationships among
variables. It is widely used to predict and forecast the value of the dependent variable whereas one
or more independent variables are held fixed. When the sample size is small, however, the
assumptions including the constant variance and normality distribution for regression analysis can be
violated and the inferences such as confidence intervals obtained by this method can, therefore, be
inaccurate. One way to overcome these possible problems is to use a bootstrap method. However,
when the sample size is not too large, with the sophisticated computer technology, it is possible to
generate all possible resamples and calculate all realizations of the required statistic. That is, in the
exact bootstrap method the entire space of resamples is used and therefore there is no additional
bias which results from resampling. In this research, the exact bootstrap was used to construct
confidence intervals for regression parameters in small samples. The comparison of the exact
bootstrap method with the basic bootstrap method was carried out in different conditions by a
simulation study. It was found that the exact bootstrap is more effective than the standard bootstrap
confidence interval on a very small sample (n=5) under Laplace distribution where the independent

variable is treated as random.



