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ERS!»’ HOI NGH] TOAN QUOC KHOA HOC TRAI BAT
peanen s VA TAI NGUYEN VOI PHAT TRIEN BEN VONG (ERSD 2022)

Rl & SRR TS FE
B AR O PN

Thing ké R trong bai todn kiém dinh tham s

Mham Mg Anh® .
Trwncorg £ g Mo - e efear

TOM TAT

R b mét ngdn ngir lap trinh ma ngudn md va 14 mit ngdn ngir lap trinh hodn hién dinh hrémg cho tinh
todm thdng ké, plan tich di lidu. Mé cho phép ban xhy dung nhitng hdm, nhimg cdu 1énh chi dé gidi quf!l
it nhdsm cac nhig¢m vy phén tich diic thii ndo dé va chia s¢ ching trén mang, Ching han, néu ob mit kiém
dinh mdi, mit md hinh méi v phuoong dién 1 thuvdi va dupe ding trén méi tap chi chuyén nghinh ndo
i, ban hodn todn o6 thé viet mit chiromg trinh nhém bién kiém dinh méi, nhimg mi hinh mdi chi & dang
% thuydt kia thamh mda ham ey thé trong B Wéu duge kidm ra bai ojag ddng nhitng ngwdi st dyng réing
ding v khing ob 181, ham ma ban viét s& dwoe thim nhin va sir dyng réng rii, ] chay duge trén hé didu
himh: Windows, Linux, Max OS,,.. B cdi cling nhir nhitng ti lidu hudng ddn cii ddovi s dung déu ob
thé tai midn phi tir trang chil CRAN {comprehensive R Anchive Network) cia R, R cho phép gidi quyét mi
khdi Iugm 1ém nhimg béi fodn rong phin tich thing ké va ddthj. Cic bai wdn thing ké phd bién nhir hii
quy tuyn tinh va phi tuyén, kidm dinh 1 kit ob dién, phin tich chudi thiri gian, ... déu ob thé thye hign
trén K. Trong bai béo thi s& gidi thidu mit sd him trong R gitp ngwdi sit dyng the hidn cée bdi todn kidm
dinh gid thuyét,

Tir ki thing ké R kidm dinh gid thuyét thing ké,

1. E¥jit viin a0

_Tanghién ciru déu hidu tdng hé bdng phuong phap kiém dinh gia thuyé théng k&, Voi nhimg théng tin
b sung thary i wdre hrgng choe tham s cia tdng thé ta dua ra mdt ga thuydt vé 1ng thét va ding thing tin
mim d¢ diém dinh tinh ding d4n cia nd, nhé dé mi phuong phap néy cho phép gidi quydt nhidu bai todn
da damg hon lign quan dén dbu hidu nghién o oda bng thé,
L Cor s 1 thuylt v phoromg phip nghién ciu
20, Cor st I thuyidt
201Gk thurvér hng ké

Gid thuwdt thdng k& 13 gid thuwdt v& dang phiin phdi xde sufit cia bidn nedunhién, v& cle tham =8 dic

immyg cia bién ngdu nhién hofic vé tinh & ip caa bidn ngiu nhién,

il thaydt 1 ké dum ra ki hidu |3 Hy = goi 14 gid thuyéi gl

Khi dea ra mfd mia thuyit thing k&, ngdi ta nghién cir kém theo nd ménh dé méu tudn i né, gei la
i thuydt i, ki hidu 1 M,

B0 2T i el kide dind gic fuovdr theng ké
Tir bién nghu nhién pde X trong wng the p miu nghu nhién kich thude n
W = (XK nn)
Wi chon ip thing ké
G o= FlXy Xy s K Blg)

Trong di Bgla tham b 1#én quan dén gid thuye cin kidm dinh, Diéu kién dit ra ddi vl thing ké G B ndu
Hy g thi quy hudit phéin phdi xe sudt G B hodntodn xée dinh, Thing ké G goi B titu chudin kiém dinh.
LA MEn beic bo gid J'Fm,l.ﬁ'r

Sau khi chon duwge tidn chudn kidm dinh G, do quy luli phin phdi xéc sudi cha G 48 bidt nén v mi
whe sudt kha b bding o cho trwde (thiremg By o bding 0,05 hodc 0,00 ) ob thé fm dwge midn W, wrong img
sa0 cho v didu kién gia thuydt Mg la ding xéc sudt d& G nhin gia i thude mién W, bing &

Bl E W, Mg = &

Frién ob (G € W) déng vai tri nhar bidn cdndi wén va vi @ khi bé nén theo nguyén 1 xéc suit nhi coi

i nd kKhdng iy ra trong mdn pheé pahae,

¥ Tide pia Liddn b
Fmanl: phamngocanbhmioani humgedwwn
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Gifitrj o opi B mire & nghla cia kidm dinh va midn W ooi 14 midén bbe b gia thaydt Hg Wi mie ¥ nghfaa
204, G arf quern seld esier 1o e husan ki dink

Thye hién mt phép thir ddi v mdu nglu nhién W = (X;,X5, ., X,) thu duge mit mbu cp thé w =
(X0 X3y oo Xy ] ¥ quea dids tinh duge mdyt gid irj cw the cba tidu chudin kiém djnh G.

Gigy = FlXg Xgarn Xy 8

G b trén el 1 i i quam =0 cim tidu chudn kidm dinh
2050y sic kidm dink

Sau khi A tinh dwge gid irj quan sit Gay cla tidu chudn kitm dinh, ta so sanh ga i ndy i mién bac
b W, v kit Tudim theo quy 16 sau:

Euyi i quan st ol tidu chudn kiém dinh hude midn bie bo Gy, € W, thi didu dé giai thich ring Hy

sai v do ddoa bae b Ny thika nhin 4.

Wi gid T quan sat oha tiéu chudm kiém dinh Hiﬁngmud-c mién b b Gy € W thi didu dé chim khiing
djnh duwgpe Ii:n.,gH. dimg mé chi ed nghia la qua min cuﬂm néy clhira ]L‘nﬁmg dinh dupe ring My sai. Do dd
ta chi ed thé ndi; Qua mbu ey i ndy chira ob oo s dé bde b Hy (rén ture o vlin ihiem nhén Hy).

2.2, Plurwng pluip Jﬁrll.l'in crig

Phuamg phap chung dé kiém dinh mdt gia Thaiydt 1 ké nlvr sau; Trrde hét gia st Hg dimg va tir dé
m,mhm_umcum!ummm idng ihé tim duge mit bi o A ndo db sao cho xbe sudi xay ra bidn ob A
bding ar bt dén mine ¢d thé sic dyng npuyén li xac sudt nho tire 13 o hé coi A khing xay ma trong mipt phép
ihir v bidn of ndy, Lic db irén mt nﬁucumﬁ hare hign mid phép ihie i vl Bidn od A, ndu A iy ra ihi
didu db chimy 16 M sai va bde b nd, con néu A khing wiy ra thi @ chum ob oo s bae b 1.

3, Kt quei vih thiie lndin _
Bang sau che ta cac him ki¢m dinh i binh rong B phén leai thee dif Héu:

[k ligu
Phuong sai | 5o cip Thir cip
[ bict E_Lest 2RI LesT
Chara biét L.rest EE WL BEsE

Him t. te st cb sin trong goi co ban cua B, ha hiam cém lai phai soodng goi BS0A
Ao Kidm din sramg Bink mgr téng thé ki 43 bidt plasmg sai o téng i, it ligw s odp
Kohi phasomg sai cia tdng thé 43 bidt, it Tduso cdp, kidm dinh trung binh tbng thé duge tim qua ham
2 test v edc tham sd cdn thidt:
Efes (x5 igmax, w, alternative)

irong di

x: viéo o it lidumiw

sigma. x: 6 [dch chudin cia dng hé,

alternative: Chidi ki v chi gia thuydt dbi, alternative = c("two.sided®,"less™, " greater” ] twmg
img b gia thuyét d &i 1ihai bén, bén trai, bén phai, mic dinh 14 “two.side®

s Gid irf trung binh xde dinh theo gid thuyét khdng, mac dinh rung binh bing 0,

Wi dys Mt cong 1y bao vé mdi rwome 8§ EPA {Environmental Protection Agency) df cdng b nhikmg
con s vé byl Khdng khi thu thip duge & mt b hanh phd mede M7, G hanh phd St Louis, EPA Khdng
dinh ring s6 microgram nhimg hat bui ke limg trén mét mét khdi khing khi tudn theo phin phéi chuén v
trung binh la 82ug/m* v & Kch chuan la Sug /o, Cac quan chire thinh pho St Louis di lim vige véi
cie doanh nghidp, v nhitmg ngwdi di hm bdng xe bus va vai che nhd miy n.h.im gidim con b ndy. Sau mii
théni gian, céc quan chire thinh phé 48 thed mit cdng 6 mdi reomg do ngdu nhidn mit 4 byi cia khing
khi trong mit vii tudin va dupe bing di 1idu s

Bl.6 GhAG 709 Bi.L HB.3 L6 Tia Qa6
TH.A 76l 80,0 3.2 H5.5 732 6H.A 740
BT B30 B6.9 .9 7h6 3 Bo.6 LT
BB.5 B0 LD B3.0 B5.8 4.9 6l1.7 QL2

i mire ¥ ngghia 1%, hiy kiém dinh xem mit d§ byi rung binh rong khing khi b giam mit cichod v
nghiass v thii didm ma EPA cong bd hay khing?

g X2 S6microgram nhitng hat buyi lo Kmg trén mét met khii khéng khi "
K=N(u=82%o=9%. theo Uidng dinh cia EPA
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Xefr It vewinn 2 Hg: 0 = BZ; Hy:p < B2

" ir}

Tibrary{BSDa)

Matdobul=c{B1. 8,86, 8,70,9,82,. 5,58, 3,71.8,72.4,90. 8,
78.6,76.1,80.0,76.2,85,5,78.2,68.6.74,0,
65.7,.83.0,86.9,4.9,75.6,77.3,86.6,71.7,
BE.5.,87.0,72.5,83.0,85.E,74.9,61.7,92.2)
z. test (Matdobui . s‘lgnl. 1-9,-u-!2,a.'l'l:erna.'l:'n.ue-"'lt::-“:l
grormi 0. 01

one-sample z-Test

data: Matdobui
I = =2.8350, p-value = O.007434
alternative hypothesis: true mean is less than B2
8% percent confidence imterval:
Pe& B0 TALSS

zample estimates:
mean of x

TE.12%

> grormi0.01)
[1] -2.326348

e kit qui:

-Giid trj théng ki x = H_- =2.4356;

=P =gid frj cua bai tedn B p — palue = 0.007434

W g b g binh wrong min 14 TH125

b bt ludin b b Mg 1 o thé diea v gid 1rj thing ké x = 24356 nh hom gid 11 Wi han —gge, =
=233 hodic sar dyng p =pid tn) Hngﬂ,ﬂﬂ?#ﬁ# nih hom mire ¥ nghia @ = 0.01

Wity tai mie ¥ nghia @ = 19, 1a o6 dib bng chimy thdng ké dé cho ring mit 4§ byi thanh phd d3 giam
i 50 i thivi didm EPA cdng b,

A2, Kidr dinh praeg bink réng i, Jlveaany wai dd bigh, i Fighr dur l.'ﬂ£'|l'l

Khi phuong sai thng thé 33 bid, die lidu thie chp, kidm djnh trung binh tdag thé duge 1im qua him
erwm et vl cae tham s cn thiét

Exem, bestlmenn, x5l gm, o xmalber native)

tromge di:

et irung binh mh:

n.x ol i

sigma. x : D léch chidin el tdng thé

Wi dy: Theo mit nghién cir trisse diy cho thiy thu nhip trung binh cia cée nha ké todn trong nirde |4
TA91 7% dndin, V1 cudse didutra ¢ duge tidn hanh cheh ddy hon 7 ndm nén che nhi nghién ci mudn kiém
ira xem con s nay ob thay ddi khing, M nhém nghién ciu 3 tén hanh ditu tra 112 nha ké todn khip ca
ety th nhdp trung binh cia ho B TRSS, Tai mive ¥ nghia @ = 5%, héy kidm dinh xem thu nhip
trung binh cia ede nhd ké wodn by gid od thay d6i so véi théi diém 7 ndm treée Khing, bidt thu nhip cia
whe nha ké todn biy g mdn thee phin phdi chudn vl 4§ 13ch chudn B 14530%

Gigi X0 Thu nhdip hidn nay cia nha k& wedn™ | don vj )

X~N{u,a* = 14530%)
Nérbvi reninn ; Mg oo = 74917 Myiu= 74017
wt Jirt £ #
fhrary(psna]

2O, Dt (e T BT SR T w LTI B w LT, TS0 rmarive w T vhied )
(i, 021, Twaer. ] = ¥)

one-sample 2=Test

dath: Susearimed x
1= 298, pvalue = 0, 007158
alternative hypothesis; true s=an 13 not squal o8 TeELT
8% percenc oonfidence incerwal|
TR, 5 B1ES5. W
sample eSrimanes:
mean of

THARS
[L] 1.9%F6
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két qua:
béc b He, 1a 0 thé dya vao gid trj thdng ké z = 2.9484 1ém hon gid trj ¥0i han Z ers = 1.959964
hodc sir dyng p — value = 0.003194 nhd hon mic v nghia @ = 0.05

Viy véi mirc ¥ nghia 5% ta ¢6 di bing chimg théng ké dé cho réng thu nhip trung binh clia cic nha ké
todn hign tai da khéc so v thu nhip trung binh cila ho vio 7 ndm trude.
3.3. Kiém dinh trung binh mgs 1ong hé, phieomg sai ¢huar biés, die ligu soredp

rtest(x, mu, alternative )

Vi dy: Theo nhitng con s6 duge odng bd boi B Nong nghiép mdt mede cho iy quy md trung binh cia
che trang trai ting 1én so véi i, Trong nhimg mim tnsde, quy md trung binh ¢la céc trang trai 14 70
hecta. Gan diy, so nhimg trang trai gidm di nhumg lugng dét rdng trot duge vin khdng ddi, do do céc trang
trai trd nén 16m hon. Xu hudmg ndy cé thé duge giai thich mdt phin 13 do nhimg trang trai nhé khdng cd
kha nding canh wanh vé gia va chi phi ciia nhitng trang trai hoat trén quy md Kin va nhimg trang trai
ndy ciing khong tao ma duge mixe thu nhip cin thiét dép ing mir: song cho nhirng ngwdi ndng dan, Mot nha
nghién clru ndng nghiép mede nay tin ring quy md trung binh cia cie trang trai day la 190 hecta, l?é
kiém dinh lai gid thuyé cia minh, nha nghién cir di tién hanh khao s#t quy md cia 23 trang trai trén khip
ca nude va thu duge bang sd 1éu sau:

178 196 190 202 221 191
182 185 186 223 201 180
175 200 186 191 223 173
218 204 236 224 224

Vi mire ¥ nghia 1%, Ky kém dinh lai 94 thuyét cia nha ndéng nghiép trén bidt quy md cia trang trai
tudn theo phin phdi chudn.
Goi X2 Quy mé trang trai” { don vi hecta) SO 1idu theo ndm 1997)
Xétbaitoan ; Hg: p=190; Hy: p < 190
" QyROTT-CCLNN. 196, 190,288, 1211,
183,183, 386,223,201 1400,
275, 200,186,191 ,223,17),
218.904,7258,.224.2208)
£.rest (QuymoTT me-100, %" 1eas”
W0, 00,20 Tower . tall «

one Sasple t-Test

data: QuymoTT
T~ 2,434, dF « 22, povalue = 09882
altarrative hypothesis: troe ssan 13 Tess than 150
95 percent confidence interval:
-Inf 200, 2592
sarple estimates:
mean of x
199,317

1) 1.717144
Gid 1 thbng ke £ = The = Zh0 = 5434
B ty do (df: degree freedom) ciia phin phdit in— 1= 22
p = value = 0,9882

D¢ bé: b Hy, ta o6 thé dyra vio gid trithdng ké € = 2.434 Kin hon gid tr] §ihan —typ0.05 = —1.717144
hod sir dyng p — value = 0.9882 Ién hon mix: ¥ nghia @ = 0.05( chip nhin He)

Viy véi mirc ¥ nghia 5% tacd di bing chimg théng ké dé cho ring quy mé trung binh cia cic trang trai
nhimg ndm 1997 di 1én dén 190 hecta

3.4, Kidm dinh trung bk mgr 1ong hé, phuemg sai ¢hea biés, div ligu daeedp
tsum, test(mean. x, 8.x, n.x, mu, alternative )

trong do;

s.x: D9 1¢ch chudn miu.

Vi du: Trong nhimg ndm trude ddy, gid cho thué trung binh cia cira hing & mdt thanh phd 1én vio
Khodng 200U/S5D /m?, Mt nha diu tu bt ddng san mudn xéc dinh xem con < ndy bay wd o thay d6i khong
nén di thué mit nha nghién ciru didu tra vé van dé nay. Nhad nghién clru da tién hanh thu thip mt mau gdm
27 cita hang trong thanh phd va thu duge gid cho thué trung binh 14 21705 D/m?® voi 4§ 1éch chudn 14
LBUSD. Véi misc ¥ nghia @ = 5% nha nghién el ké ludin duge didu gi néu bidt gia thué mdt mét vudng
cira hang & thinh phd nay tudn theo phim phdi chuan?

Gei X: " Gid thué m§t mét vudng cira hing " ( dom vj USD)

X"'N()l,oz)
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Xofr et rainn 2 Hg: o= 207 Hyrp o 20

T1br arp NGRS
Tl TR LR = FLPoE N = LA = 27 el T AT T, 5l
g b a7E, 30, o, a1

Ot = SR lE T-TENT
L panlun = A 2680
slcernat ive FRRoalein: Trud s8an 1% T &gesl o N
WS paf sl Dol dEnDE | ADEvE)
SOLPETE 2141308
1ampl !'-l:! Tmatan:
BEAn ;1 5
[1] 2.;o9332%

B kit qua

M baic b Mg, ta o6 the dya vao gia irj hing ké ¢ = 49075 1n hon gia irj 160 han L34 05 = Z055529
hodie sir dyng p = value = 4,29.10°% nhd hom mire v nghla o = 0.05{ béc bd Myl

Wiy vilri mine ¥ ngrhia 5% ta o i bding o iy thémg ké @& cho ring trung binh gia cho thué cia cim hing
hign tai khae xa 50 wdi gid o trung binh vdo nhimeg ndm inedc.

4. Kt lufin

Bdi hdo ob nhitng ddng i sau dhy:

- Diing che Knh trong R ¢ kidm dinh duge tham sé gia i trung binh mét idng thé nghién e,

- Gidi quydt duge mjt sb vi dy the tién méi, ip dyng duge cho gidng day mdn hoe hge xde sult thing
ké tai trrdmg Bai hoe Mé-Da Chét theo hardmg 361 m,

Cae ki qua cia bdi bdo cdn mdt ab han ché nhie: mdi chi gidi quydit dige bai tedn kidm djnh cho gid irj
trung binh cia mdt ng thé, tuy nhién vi nhitg bai todn b hai 1ng thé nghién cire thi chira giai quyd
duge, Bidu b cing ma ra mdt hdng mdi $bi vidi nhitng bdi todn ob hai idng hé cln nghidn e, 38 kidm
dinh cho che tham sb ta s xdy dyng bdi 0an kidm dinh cho hidu che tham 50 ot hai wng hé, Hising tidp
cin dd chimg i i ob mda sd két qua ban dhu v 8 tdp e cong bd rong i gian sau ndu cdng vide
nghién ot dige hodin i,

Ttk g tham ki

 Péing Hing Thing {<hi bién), Tran Manh Cudng, 2009, Thang ké che Khoa hoe xd hii v khoa e o
sdong {vei plan mém K ). Nhi xudt bin Dai hoe Quéc Gia Ha N§i, rang 109- 137,

Sanghe Suh, 2006, Learning Analvies anad Edweational Dot Mining, Computer Science, Kone

ABSTRACT
R statistics in parameters testing problem

[ham Mo Anh®
Hevned Universing of Minig anad O eology

I isan open spuree programming language and a compleie programming langus e oricmed for siatistical
compatation, data analysis, 1 allows vou 1o build functions, commands just 1o solve a particular 3¢ of
analytical wsks and share them over the network. For example, if there is a now test, a theoretically new
misde | and published in a specific joumal, vou can write a program 1o change the new fest, the new maslel,
only inthe theoretical form bocomes a specific function in B IF & tested by the community of users thai
i1 1% drue angd without error, the fumction you wiite will be recognized and wile ly used, B runs on operating
systiems: Windows, Limux, Max 06, .. The installer, as well as the installation and use documentation, can
be downloaded For Pree from the CRAN (comprehensive B Archive Network) website of R, R allows
sglving a large number of problems in statistical analysis and graphs, Commoen statistical problems such as
linear and nonlinear regresskon, ¢ lassical statistical test, Hime series analysis, ... canall be per formed on 1,
In the paper we will mroduce some funciions in B that help find the confidence interval of the common
parameters of a population such as; mean, mtio, varance, ... These functions not only suppon 1o lnd the
inderval reliabkility for the parameier of a population, but also helps to find the contfidence mierval for the
difference m parameters of two populations and i alse used inthe parameter et problem,

Kevwerds B siatistics; statistical hypothesis testing.
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