XU LY THONG KE BANG EXCEL

Cac ham théng ké c6 thé chia thanh 3 nhém nhé sau: Nhém ham vé Théng K&, nhém ham vé Phan

PhGi Xac Suat, va nhém ham vé Tudng Quan

NHOM HAM VE THONG KE

va Hoi Quy TuyénTinh

AVEDEV (numberl, number2, ...)

Tinh trung binh d6 1&ch tuyét d&i cac diém dir liéu theo trung
binh cla chidng. Thudng dung lam thudc do vé sy bién doi
cua tap so liéu

AVERAGE (numberl, number2, ...)

Tinh trung binh céng

AVERAGEA (numberl, number2, ...)

Tinh trung binh céng cla cac gia tri, bao gém ca nhiing gia
tri logic

AVERAGEIF (range, criterial)

Tinh trung binh cdng cla cac gid tri trong mét mang theo
mot diéu kién

AVERAGEIFES (range, criterial, criteria2,
.2)

Tinh trung binh cdng cla cac giad tri trong mét mang theo
nhiéu diéu kién

COUNT (valuel, value2, ...)

DEém s6 6 trong danh sach.

COUNTA (valuel, value2, ...)

DEm s6 6 ¢ chira gia tri (khdng réng) trong danh sach.

COUNTBLANK (range)

D&m cac 6 réng trong mot ving.

COUNTIF (range, criteria)

DEm s6 6 thoa mot diéu kién cho trudc bén trong mot day

COUNTIFS (rangel, criterial,
range2,criteria2,...)

DEm s6 6 thoa nhiéu diéu kién cho trudc.

DEVSQ (numberl, number2, ...)

Tinh binh phudng do l&ch cac diém dir liéu ti trung binh mau
cua chung, roi cong cac binh phuong do lai.

FREQUENCY (data_array, bins_array)

Tinh xem c6 bao nhiéu gia tri thuéng xuyén xuadt hién bén
trong moét day gia tri, roi trd vé moét mang ding cac s6. Ludn
st dung ham nay & dang céng thdc mang

GEOMEAN (numberl, number2, ...)

Tra vé trung binh nhan clia mét day cac s6 duong. Thudng
dung dé tinh muc tédng trudng trung binh, trong doé 14i kép cé
céc lai bién d6i dugc cho trudc...

HARMEAN (numberl, number2, ...)

Tra vé trung binh diéu hoa (nghich ddo cla trung binh cdng)
cua cac s6

KURT (numberl, number2, ...)

Tinh d& nhon cla tap sd liéu, bi€u thi mdc nhon hay mic
phang tuong ddi cia mot phan bd so véi phan b6 chuan

LARGE (array, k)

Tra vé gia tri I6n nhat thr k trong mot tap so liéu.

MAX (numberl, number2, ...)

Tra vé gia tri I6n nhat cia mot tap gia tri.
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MAXA (numberl, number2, ...)

Tra vé gid tri I6n nhat cia mét tap gia tri, bao gobm ca cac gia
tri logic va text

MEDIAN (numberl, number2, ...)

Tinh trung binh vi cla cac sd.

MIN (numberl, number2, ...)

Tra vé gia tri nhd nhat cia mot tap gia tri.

MINA (numberl, number2, ...)

Tra vé gia tri nhd nhat cha mot tap gia tri, bao gbm ca cac
gia tri logic va text.

MODE (numberl, number2, ...)

Tra vé gia tri xuat hién nhiéu nhat trong mot mang gia tri.

PERCENTILE (array, k)

Tim phén vi thr k clia cac gia tri trong mot mang dir liéu.

PERCENTRANK (array, X, significance)

Tra vé th& hang (vi tri tuong d6i) cua mot tri trong mot
mang di liéu, la s6 phan tram ctia mang dir liéu dé

PERMUT (number, number_chosen)

Tra vé hoan vi clia cac déi tugng.

QUARTILE (array, quart)

Tinh diém t& phan vi cla tdp dif liéu. Thudng dugc dung
trong khao sat dir liéu dé€ chia cac tdp hdp thanh nhiéu
nhém...

RANK (number, ref, order)

Tinh th hang clla mot s6 trong danh sach cac sé.

SKEW (numberl, number2, ...)

Tra vé do léch chia phan ph6i, mo ta do khong d6i xing cla
phan phdi quanh tri trung binh cua né.

SMALL (array, k) :

Tra vé gia tri nhd nhat thu k trong mot tap so.

STDEV (numberl, number2, ...)

Udc lugng d@d l1&ch chudn trén cd sd mau.

STDEVA (valuel, value2, ...)

Udc Iugng dd l&ch chudn trén co s@ mau, bao gém ca nhing
gia tri logic.

STDEVP (numberl, number2, ...)

Tinh d6 1éch chun theo toan thé tap hap.

STDEVPA (valuel, value2, ...)

Tinh d6 Iéch chuén theo toan thé tap hop, k& ca chit va céac
gia tri logic.

VAR (numberl, number2, ...)

Tra vé phuong sai dua trén mau.

VARA (valuel, value2, ...)

Tra vé phudng sai dua trén mau, bao gém ca cac tri logic va
text.

VARP (numberl, number2, ...)

Tra vé phuong sai dua trén toan thé tap hdp.

VARPA (valuel, value2, ...)

Tra vé phuong sai dua trén toan thé tap hgp, bao gém ca cac
tri logic va text.

TRIMMEAN (array, percent)

Tinh trung binh phan trong clia mot tép dir liéu, bang cach
loai ty 1& phén tram cula cac diém dir liéu & dau va & cudi tap
dir liéu.
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NHOM HAM VE PHAN PHOI XAC SUAT

BETADIST (X%, alpha, beta, A, B)

Tra vé gia tri cha ham tinh mat dé phan phdi xac suat
tich 10y beta.

BETAINV (probability, alpha, beta, A, B)

Tra vé nghich dao clia ham tinh mat dé phan phdi xac
suat tich Iy beta

BINOMDIST (number_s, trials, probability_s,
cumulative)

Trad vé xac sudt cua nhitng lan th thanh céng cua
phan phdi nhi phan.

CHIDIST (%, degrees_freedom)

Tra vé xac xudt mét phia cia phan phdi chi-squared.

CHIINV (probability, degrees_freedom)

Tra vé nghich dao cla xac xuat moét phia cta phan
phdi chi-squared.

CHITEST (actual_range, expected_range)

Tra vé gia tri cla xac xudt tir phan phdi chi-squared
va s6 bac tu do tuong Ung.

CONFIDENCE (alpha, standard_dev, size)

Tinh khoang tin cdy cho mot ky vong ly thuyét

CRITBINOM (trials, probability_s, alpha)

Tra vé gia tri nhd nhat sao cho phan phdi nhi thirc
tich 10y 18n han hay bdng gid tri tiéu chudn. Thudng
dung dé bao ddm cac Ung dung dat chat lugng...

EXPONDIST (%, lambda, cumulative) :

Tinh phan ph8i mi. Thudng dung d€ mé phdng thdi
gian gilfa cac bién c6...

EDIST (X, degrees_freedom1l, degrees_freedom?2)

Tinh phan ph&i xac sudt F. Thudng dung dé€ tim xem
hai tap s6 liéu cd nhiéu mic d0 khac nhau hay
khéng...

FINV (probability, degrees_freedom1,
degrees_freedom?2)

Tinh nghich dao cua phan pho6i xac suat F. Thudng
dung dé so sanh dd bién thién trong hai tap s6 liéu.

ETEST (arrayl, array?) :

Tra vé két qua clia mét phép thar F. Thudng dung dé
xac dinh xem hai mau cé cac phucng sai khac nhau
hay khéng...

FISHER (x)

Tra vé phép bién d8i Fisher tai x. Thudng dung dé
kiém tra gid thuyét dua trén hé s6 tucgng quan...

FISHERINV (y)

Tinh nghich ddo phép bién d6i Fisher. Thudng dung
dé& phan tich m6i tuong quan giifa cdc mang s6 liéu...

GAMMADIST (x, alpha, beta, cumulative)

Tra vé phan phdi tich Iliy gamma. Cé thé dung dé
nghién cttu c6 phan bd 1éch.

GAMMAINYV (probability, alpha, beta)

Tra vé nghich ddo ctia phan phdi tich Iy gamma.

GAMMLN (X)

Tinh logarit tu nhién clia ham gamma.

HYPGEOMDIST (numberl, number2, ...)

Tra vé phan phdi siéu boi (xac suat cta mét s6 lan
thanh cong nao do...)

Giai toan XSTK bang EXCEL
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LOGINV (probability, mean, standard_dev)

Tinh nghich ddo cta ham phan phdi tich [Ty lognormal
ctia x (LOGNORMDIST)

LOGNORMDIST (X, mean, standard_dev)

Tra vé phan phdi tich Iliy lognormal clua x, trong dé
logarit ty nhién cla x thudng dugc phan phdi véi cac
tham s6 mean va standard_dev.

NEGBINOMDIST (number_f, number_s,
probability_s)

Tra vé phan phdi nhi thirc am (tra vé xac suat ma sé
c6 number_f 1an that bai trudc khi cd number_s Ian
thanh céng, khi xac sudt khéng d6i cia mét Ian thanh
cong la probability_s)

NORMDIST (X, mean, standard_dev, cumulative)

Tra vé phan phdi chuidn (normal distribution). Thudng
dugc sir dung trong viéc théng ké, gbm ca viéc kiém
tra gia thuyét.

NORMINYV (probability, mean, standard_dev)

Tinh nghich dao phan phdi tich Iy chudn.

NORMSDIST (z)

Tra v& ham phan phéi tich Iy chudn tic (standard
normal cumulative distribution function), la phan phdi
¢6 tri trung binh céng la zero (0) va do6 Iéch chuan la
1.

NORMSINV (probability)

Tinh nghich dao cla ham phan phéi tich Iy chudn
tac.

POISSON (x, mean, cumulative)

Tra vé phan phéi poisson. Thudng dung dé udc tinh
s6 lugng bién cO sé xay ra trong mot khoang thai gian
nhat dinh.

PROB (x_range, prob_range, lower_limit,
upper_limit)

Tinh xac sudt cla cdc tri trong day nam gilta hai gidi
han.

STANDARDIZE (X, mean, standard_dev)

Tra vé tri chudn hda tir phan phéi biéu thi bsi mean
va standard_dev.

TIDIST (x, degrees_freedom, tails)

Tra vé xac suat clia phan phdi Student (phan phdi t),
trong do x la gia tri tinh t&r t va dugc dung dé tinh xac
suat.

TINV (probability, degrees_freedom)

Tra vé gia tri t cla phan phéi Student.

TTEST (arrayl, array2, tails, type)

Tinh xac xuat két hgp vdi phép thir Student.

WEIBULL (X, alpha, beta, cumulative)

Tra vé phan pha6i Weibull. Thudng st dung trong phan
tich dd tin cdy, nhu tinh tudi tho trung binh ciia mét
thiét bi.

ZTEST (array, X, sigma)

Tra vé xac suat moét phia ctua phép thr z.

Giai toan XSTK bang EXCEL
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NHOM HAM VE TUONG QUAN VA HOI QUY TUYEN TINH

CORREL (arrayl, array?2)

Tinh hé s& tudng quan giifa hai mang dé xac dinh ma&i
guan hé cua hai dac tinh.

COVAR (arrayl, array?2)

Tinh tich s6 cac do léch cia mdi cdp diém dir liéu, roi
tinh trung binh cac tich s6 do.

FORECAST (X, known_y's, known_Xx's)

Tinh toan hay du dodn mét gid tri tuang lai bang cach
sir dung céc gid tri hién cd, bdng phucdng phap hoi
quy tuyén tinh.

GROWTH (known_y's, known_x's, new_X's,
const)

Tinh toan su tang trudng du kién theo ham mi, bang
cach sif dung «cac difr kién hién  co.

INTERCEPT (known_y's, known_X's)

Tim diém giao nhau cua moét dudng thing vdi truc y
bang cach sir dung céc tri x va y cho trudc

LINEST (known_y's, known_x's, const, stats)

Tinh théng ké cho mdt dudng bang cach dung phuong
phap binh phuong t&i thi€u (least squares) dé tinh
dudng thang thich hgp nhat véi dir liéu, roi tra vé
mang md ta dudng thdng dd. Luén dung ham nay &
dang cong thic mang.

LOGEST (known_y's, known_x's, const, stats)

Dung trong phan tich hdi quy. Ham sé tinh dudng
cong ham mi phu hgp vdi dit liéu dudc cung cap, roi
trd vé mang gia tri mo6 td dudng cong dd. Lubn dung
ham nay & dang cong thic mang.

PEARSON (arrayl, array?2)

Tinh hé s6 tudng quan momen tich pearson (r), mét
chi muc khéng th& nguyén, trong khoang tir -1 dén 1,
phan anh su md rong quan hé tuyén tinh gilra hai tap
s0 liéu.

RSQ (known_y's, known_x's)

Tinh binh phuong hé s6 tudng quan momen tich
Pearson (r), théng qua cac diém d{r liéu trong
known_y's va known_x's.

SLOPE (known_y's, known_x's)

Tinh hé s6 goc clia dudng hoéi quy tuyén tinh théng
qua cac diém dir liéu.

STEYX (known_y's, known_Xx's)

Tra vé sai s6 chudn cla tri du dodn y d6i véi mdi tri x
trong hoi quy.

TREND (known_y's, known_x's, new_x's, const)

Tra vé cac tri theo xu thé tuyén tinh
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Ngoai cach dung cac ham trén ta con dung menu Analysis ToolPak cai dat nhu sau:

Trong Excel
chon menu Tools/Add-Ins .../Analysis ToolPak / Ok

Add-Ins

add-Ins available:

bl 2nialysis ToolPak
[~ Analysis ToalPak - YEA
[ Conditional Sum YWizard

(0.4

Cancel
[ Euro Currency Tools
[ Internet &ssiskant YB&
Browse. ..
[ Lookup ‘Wizard =
[ Maple Excel Add-in

Iv Salver Add-in Ao v

id:

J

Prowides Functions and interfaces For financial and
srienkific data analysis

Analvsis ToolPak

Khi chon menu Tools / Data Analysis ...

Data Analysis

Analysis Tools =

‘finova: Two-Factor Without Replication

Zorrelation Cancel
Covariance

Descriptive Statistics Hel
Exponential Smoothing o=l

F-Test Two-Sample For Yariances

Fourier Analysis

Histagrarm

Moving Average

Random Murmber Generation LJ

Chon cac muc can thiét trong cac thuc don trén dé giai cac bai toan dudi day:

THONG KE MO TA (Descriptive Statistics)
1) Bang phan phdi tan s6 - Bang phan phdi tan suat
* Nhap dif liéu
* Dung ham: FREQUENCY (data_array, bins_array)
» data_array : Dja ch/ mang di liéu

* bins_array: Dja chi mang cac gia tri khac nhau cta dif liéu.
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Vi du : L&p bang va vé& biéu db dif liéu sau:
12 13 11 13 15 12 11 10 14 13 12 15
* Lap bang phan phdi tan so:

o Nhap c6t gia tri khac nhau vao C3:C8
o Ddanh dau khdéi cot tan s6 6 D3:D8 , nhan F2 nhap cong thic
= frequency(A2: A13 , C3:C8) va &n CTRL+SHIFT +ENTER

* Lap bang phan phdi tan sudt:nhap vao G2 cong thic =D3/$D$9 ,copy cac 6 con lai.

A B C D E F G H
1 | Dilign Béng phin phéi tan s& Béng phdn phéi tan suft
2 12 X n X f
3 13 10 1 10 0.083333
4 11 11 2 11 0.166667
5 13 12 3 12 0,25
6 15 13 3 13 0.25
7 12 14 1 14 0.083333
2 11 15 2 15 0.166667
9 10 12 1
10 14
11 13
12 12
13 15

Vé biéu dd
0 Chon menu: Insert/ Chart.../ Line/ Next
o Nhap vao Data Range : $G$3:$G$8 va chon muc Column

o Chon Tab Series , nhap dia chi cot gia tri: $F$3:$F$8 vao Category (X) axis
labels

0 Chon Next , Finish

Giai toan XSTK bsng EXCEL (PaTaDa — DHNL 10/10/2009)
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0.3
0.25 / °\
0.2 / \
ad
0.15 \ —— Seriesl
0.1 o (Vg
0.05 -
0
10 11 12 13 14 15
2) Péc trung mau
Vi du: Tinh ddc trung mau cla dif liéu sau:
12 13 11 13 15 12 11 10 14 13 12 15
e Nhap dit liéu trong c6t Al:A12
e Chon menu Tools/Data Analysis.../Descriptive Statistics
e Nhéap cac muc:
* Input Range: dia chi tuyét doi chira dir liéu $A$1:$A$12
*» Qutput Range: dia chi xuat két qua
*» Confidence Level for Mean (D0 tin cdy cho trung binh)
A E i D E F 8]
1 | Dulien Descriptive Statistics
2 12 Inpuk
3 13 Inpuk Range:
pul . 11 Grouped By: f* Calumns ﬂ
5 13 (" Rows Help
¥ Labels in First row
& 14
7 12 Cukpuk opkions
8 11 ™ Qukput Fange: |$C$1 j‘.J
9 10 7 Mew Workshest Ply: |
10 | 14 " Mew Workboak,
11 ! 13 [v Surmrnary statistics
12 | 12 v Copfidence Level for Mean: 95 o
13 15 [ Eth Largest: 1
| [ Kth Smallest: 1
13 |
16 |

Giai toan XSTK bang EXCEL
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e K&t qua bao gdbm: Ky vong (trung binh), phudng sai, trung vi, mode, dd |&ch chuén, dd
nhon, d6 nghiéng (hé s6 bat ddi xing so vGi phan phdi chuén), khoang bién thién, max,
min, sum, s6 mau (count), khoang tin cdy cua trung binh @ miic 95% .

Columnl
Mean X=12.58333
Standard Error S—:] =0.451569
Median 12.5
Mode 12
Standard Deviation S,= 1.564279
Sample Variance 2.44697
Kurtosis -0.61768
Skewness 0.157146
Range 5
Minimum 10
Maximum 15
Sum 151
Count n=12
Confidence Level(95.0%) t, % =0.993896

Tinh theo cac ham

Gia tri trung binh
Sai s6 mau
Trung vi

Mode

D6 l1éch chuén
Phucng sai mau
D06 nhon cula dinh
DO nghiéng
Khoang bién thién
TGi thi€u

TGi da

Téng

S6 lugng mau

Do chinh xac

AVERAGE(A1:A12)

MEDIAN(A1:A12)
MODE(A1:A12)
STDEV(A1:A12)
VAR(A1:A12)
KURT(A1:A12)
SKEW(A1:A12)
MAX()-MINQ)
MIN(A1:A12)
MAX(A1:A12)
SUM(A1:A12)
COUNT(A1:A12)

CONFIDENCE(0,05;S;n)

Chu v : Khi mau 18n (n > 30) ta thay t, % bang Z,, % trong d6: Z, = NORMSINV(1- a/2)

Giai toan XSTK bang EXCEL
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1l. UOC LUONG THAM SO
D& udc lugng trung binh ddm déng a ta thuc hién cac budc sau:

Nhap dif liéu mau va x ly mau béng thdng ké mo ta (Descriptive Statistics)

Tinh khodng udc lugng trung binh a theo: X + Z, % ; ;ita %

: Khao sat suc bén chiu luc cia md loai 6ng cong nghiép ngudi ta do 9 6ng va thu dudgc

cac s liéu sau:
4500 6500 5000 5200 4800 4900 5125 6200 5375

(¥ A T T S T S S N T Y

e e o e e e
R e UL T S % N TS i e

—
[es]

Vi du:

A B Z D E F 3 H

TD1 TD! Khoang wdéc lrong
4500 céng thre =B4-B17=B4+B12
5500 Mean 5288 888889
5000 Standard Brror 212.4267294 két qua 4785195 5792522
5200 Median 5125
4200 Wode #MiA
4200 Standard Deviation 655, 2803683
5125 sample Varance 4293923611
200 Kurtosis 0.245422064
5375 Shewness 1.0495885691
Range 2000 I .I
Winimum 4500
Waximum 6500
Sum 47600
Cenant 9

Confidencs Level(95.0%)  503.6934054

Tién hanh xem trong mdt thang trung binh mét sinh vién tiéu hét bao nhiéu tién goi
dién thoai. Khao sat ngau nhién 59 sinh vién thu dugc két qua:

14 18 22 30 36 28 42 79 36 52 15 47
95 16 27 111 37 63 127 23 31 70 27 11
30 147 72 37 25 7 33 29 35 41 48 15
29 73 26 15 26 31 57 40 18 85 28 32
22 36 60 41 35 26 20 58 33 23 35

Hay udc lugng khoang tin cdy cua s6 tién goi dién thoai trung binh hang thang cua mot
sinh vién v@i do tin cdy 95%.
Ds 33.96481 48.23858
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KIEM PINH GIA THIET

1) So sanh 2 trung binh vé8i phudng sai di biét hay mau 1én (n>30)

<% Dung menu: Tools/ Data Analysis... / z-test:Two Sample for Means

. o ix o Xp — Xy

% Tiéu chuan kiém dinh: z=——=—
of L o}

Ll ny

< Phan vi 2 phia z,, la: z Critical two-tail

% Né&u |z| > z,,, thi bac bo Ho , chdp nhan H;
Néu |z| <z, thi chdp nhan Hg , bac bd H;

Vi du: Ngudi ta chon 2 m&u, mdi mdu 10 mdy, tur hai 16 (I va II duogc sdn xudt vdéi phuong
sai biét trudc tuong ung la 1 va 0,98) dé khdo sat thdi gian hoan thanh céng viéc
(phut) cua ching:
I|68910615971311
m | 5 5 4 3 9 9 6 13 17 12
HOi kha ndng hoan thanh céng viéc cua hai mdy cé khac nhau hay khéng? «=0,05

Nhap va xi ly dit liéu
* Variable 1 Range , Variable 2 Range: dia chi tuyét déi ctia vung di liéu cta I, II
* Variable 1 Variance(known), Variable 2 Variance(known): phuong sai cta I,II
* Labels: chon khi c6 tén bién & dau cot hodac hang
* Alpha : mic y nghia o
* Qutput options: chon cach xuat két qua

A E I [ E F 3 H
1 I I z-Test: Two Sample for Means
A o) 5 Inpuk
3 2 5 Yariable 1 Range: |$,|:.,$1 $af1l jé.]
4 g 4 Yariable 2 Range: |$5$1 $E11 jé.] Cancel
5 10 3 Hypothesized Mean Difference: | Help I
6 5 £ Yariable 1 variance (known): |1
! = ) Yariable 2 Vari kn
3 9 5 atiable 2 Wariance (known): ||:|,ga
o 7 13 v Labels
10 13 17 alpha: [0.05
11 ! 11 12 Oukput options
12 | " Qukput Range: | jé.]
13 * Mew Worksheet Ply: |
14 [ " Mew Workbook
15
Giai toan XSTK b?ang EXCEL (PaTaDa — BDHNL 10/10/2009)
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Két qua:
Ho: aj—ap
Hl: aj#ay

“Kha ndng hoan thanh céng viéc cua 2 may nhu nhau”
“Kha ndng hoan thanh céng viéc cua 2 may khac nhau”

Mean

Known Variance

Observations

Hypothesized Mean Difference
z

P(Z<=z) one-tail

z Critical one-tail

P(Z<=z) two-tail

z Critical two-tail

I 11
9.4 8.3 <« Trung binh mau
1 098 | « phudng sai mau da biét
10 10| <« s6 quan sat (c& mau)
0
2.472066162 « Tiéu chuén kiém dinh
0.006716741 « Xéac sudt 1 phia
1.644853476 « phan vi 1 phia
0.013433483 <« Xac suat 2 phia
1.959962787 < phan vi 2 phia

= |z

=2.472066162 > 7,,,=1.959962787 nén bac bd H, , chdp nhan H;

Vay: “Kha nang hoan thanh céng viéc clia 2 may khac nhau”

2) So sanh 2 trung binh véi dif liéu ting cap

Pudc dung khi m&u bé, phu thudc, phudng sai 2 mau khdéng b&ng nhau va mdi phan tur
khao sat c6 2 chi tiéu X (trudc), Y (sau) khi thay d8i diéu kién thi nghiém.

Chon menu: Tools/Data Analysis.../ t-test:Paired Two Sample for Means

n
_ (X; -Y;)
SD\/H n

Phan vi 2 phia t, la: t Critical two-tail

Tiéu chudn kiém dinh: t=

Né&u [t > t,, thi bac bd Ho , chdp nhan H;
Néu |t| < t,/, thi chdp nhdn H, , bac bo H;

Vi du

: P& nghién clu clia mot loai thudc ngu, ngudi ta cho 10 bénh nhan udng thudc. Lan
khac ho cling cho bénh nhan uéng thudc nhung la thuGc gid (thuGc khdng cé tac
dung). Két qua thi nghiém nhu sau:

Bénh nhan 1 2 3 4 5 6 7 8 9 10
S6 gid ngu co thudc 6,1 7,0 8,2 7,6 6,5 84 6,9 6,7 7,4 5,8
SO gid ngu véi thubc gia | 5,2 7,9 3,9 4,7 5,3 54 42 6,1 3,8 6,3

Gia s

U s6 gid ngu cla cac bénh nhan cé qui luadt chuédn. Vi mlc y nghia a=0,05 hay két

ludn vé anh hudng cla loai thudc ngu trén?

Giai toan XSTK bang EXCEL
12

(PaTaDa — DHNL 10/10/2009)




* Nhap va x& ly di¥ liéu

A E I E F 3 I K
1 Bénh nhan 1 2 3 4 5 5] i) a 9 10
2 Sd gid ngo co thudc 6.1 7 22 | 76 |65 | 84 |69 |67 | 74| 58
3 | Soidnguvdithudcgia | 52 | 79 | 39 | 47 |53 |54 | 42|61 | 38|63
4 | t=Test: Paired Two Sample tor Means
5 Input
& Wariable 1 Range: |$P.$2:$K$2 y
7 Yariable 2 Range: |$A$3:$K$3 E ﬂ
8 | Hypothesized Mean Difference: ﬁ
190 ¥ Labels
11 { alpha:  [o.08]
12 [ Oukput options
13 | " Cukput Range: | E
14 i+ Mew Worksheet Bly: |
15 | " Mew Workbook
16 |

» Két qua

Ho: a;=a, “Thubc ngu trén khong cé tac dung dén sé gid ngu”

Hi: a;zas

t-Test: Paired Two Sample for

“Thubc ngu trén co6 tac dung dén sb gid ngu”

Means

S6 gid ngu c6 thubc  S6 gid ngu vdéi thubc giad

Mean

Variance

Observations

Pearson Correlation
Hypothesized Mean Difference
df

t Stat

P(T<=t) one-tail

t Critical one-tail

P(T<=t) two-tail

t Critical two-tail

7.06 5.28
0.720444444 1.577333333
10 10
-0.388571913
0
9

3.183538302
0.005560693
1.833113856
0.011121385
2.262158887

= |t|= 3,1835 > t,,,= 2,2622 nén chip nhan H;

Vay loai thudc ngu trén cé anh

hudng lam tang s gid ngu trung binh.

Giai toan XSTK bang EXCEL
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3) So sanh 2 trung binh vé&i phudng sai bang nhau

% Dudc ding khi 2 mau bé , doc Iap va phudng sai 2 mau béng nhau.

+ Chon menu:Tools/Data Analysis.../ t-test:Two-Sample Assuming Equal Variances

— X; =X, n, —1S? +(n, -1)S2
% Tiéu chuan kiém dinh: t= ——L 22 ,Sf):(1 )S{ + (N2 —1)S;
82 i+i n1+n2—2
P\, " ny,

% Phan vi 2 phia t,;, la: t Critical two-tail

% Né&u |t| > t,, thi bac bd Ho , chdp nhan H,
Néu |t| < t,/, thi chdp nhdn H, , bac bo H;

Vi du: Ngudi ta cho 10 bénh nhan uéng thubc ha cholesterol dong thdi cho 10 bénh nhan
khac udng gia dudc, roi xét nghiém vé nong do cholesterol trong mau (g/l)cua ca 2
nhém:

Thudc 1,20 0,99 1,05 1,01 1,02 1,07 1,10 0,98 1,03 1,12

Gia dudc 1,25 1,31 1,28 1,20 1,18 1,22 1,22 1,17 1,19 1,21

V@i a=0,05 hay cho biét thudc co6 tac dung ha cholesterol trong mau khdng?

= Nhap va xu ly dit liéu

A E Z [ E F 3 H I J K
1 | Thudc 1.1 099 105 101 1.02 107 1.1 098 1.03 1.12
2 Gia dudc (1,258 1,21 1.28 1.2 [1.18 1,22 1.22 1.17 1.19 1.21
3 t-Test: Two-Sample Assuming Equal Variances Ed]E3)
4 Inpuk
5 Yariable 1 Range: |$.ﬁ.$1 1431 E
() Yariable 2 Range: |$P.$2:$K$2 y Cancel
7 Hel
2 Hypothesized Mean Difference: g
g [v Labels
10 dlpha:  |0.05|
11 . Cutput options
12 . " Qukput Range: | E
13 * Mew Worksheet Bly: |
14 . " Mew Workbook
15
= Kétqua

Ho: a;=a, “Thulc va gid dudc co tac dung nhu nhau”
H;: a;<a, “Thudc cé tac dung ha cholesterol trong mau”

Giai toan XSTK bsng EXCEL (PaTaDa — DHNL 10/10/2009)
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t-Test: Two-Sample Assuming Equal Variances

Thudc Gid duwoc
Mean 1.047 1.223
Variance 0.002401111 0.002001111
Observations 10 10
Pooled Variance 0.002201111
Hypothesized Mean Difference 0
df 18
t Stat -8.388352782
P(T<=t) one-tail 6.19807E-08
t Critical one-tail 1.734063062
P(T<=t) two-tail 1.23961E-07
t Critical two-tail 2.100923666

= t= -8,3884 < -t,= -1,7341 nén chdp nhan H,
Vay thulc trén co6 tac dung ha cholesterol trong mau.

4) So sanh 2 trung binh v@i phudng sai khac nhau

% Dugc diing khi mau bé , doc 1ap va cé phuong sai khac nhau (2 mau phan biét)

% Chonmenu:Tools/Data Analysis.../ t-test: Two-Sample Assuming Equal Variances
X=X,

SZ 2

21 572

M m
% Phan vi 2 phia t,, la: t Critical two-tail

% Tiéu chudn kiém dinh: t=

% Né&u [t| > t,, thi bac bd Ho , chdp nhan H,
Né&u |t| <ty thi chdp nhan Hy , bac bd H,

Vi du: Thdi gian tan ra (phat) ctia mot loai vién bao tir 2 xi nghiép dugc phdm (XNDP) khac
nhau dudc kiém nghiém nhu sau:

XNDP 1 61 71 68 73 71 70 69 74
XNDP 11 62 69 65 65 70 71 68 73

Thdi gian tan ra cla vién bao thudc hai XNDP cé giéng nhau khong?
* Nhap, xt¢ ly dit liéu va két qua

Ho : ay=a, “Thdi gian tan ra cua vién bao 2 XNDP nhu nhau”
H, : a; # a, “Thdi gian tan r& cla vién bao 2 XNDP khac nhau”

Giai toan XSTK bsng EXCEL (PaTaDa — DHNL 10/10/2009)
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XNDP 1 XNDP II

Mean 69.625 67.875
Variance 15.98214286 13.26785714
Observations 8 8
Hypothesized Mean Difference 0
df 14
t Stat 0.915208631
P(T<=t) one-tail 0.187788433
t Critical one-tail 1.76130925
P(T<=t) two-tail 0.375576865
t Critical two-tail 2.144788596

= [t|=0,9152 < 2,1448 nén ch&p nhan H,
Vay thdi gian tan ra cua vién bao thudéc 2 XNDP nhu nhau.

5) So sanh 2 ti s
% DE&i vG6i thi nghiém c6 2 két qua, dé so sanh 2 ti s6 cua 2 két qua do, ta dung

np) tdng hang x téng cot
2= ZZ Mij np; = g hang g cC

ki€m dinh %2 (chi-quared) : i

i1j= NP n
n;: tan s6 thuc nghiém, np;: tan s6 ly thuyét cua 6 (i,j) ; r : s6 hang ; c : s6 cot
< Dung ham CHITEST( actual_range , expected_range).
Tinh gia tri: P(X>Y?) =CHITEST
Néu P(X>%?) = a thi chdp nhan H, va ngudgc lai.

*,

>

.
*

Vi du: Két qua diéu tri trén 2 nhoém bénh nhan: mét nhém dung thu6éc va mét nhém dung
gia dugc dugc tom tat nhu sau:

Diéu tri S6 khdi bénh S6 khéng khoi bénh
ThuGc 24 15
Gia dudc 20 23

Ti 1€ khdi bénh do thubc va do gid dugc cé6 khac nhau khéng?

» Nhap va xif ly dif liéu
A B C D E
1 | Thipe nghiém
2 Bifu tr K héi bénh Ehéng khéi  Téng hing
3 Thudc 24 15 =SUM(C3:D3)
4 Gid dude 20 23 =SUM(C4D4)
5 Téng cét =SUM(C3:C4) =SUMD3:D4) =SUW[E3:E4)
6 Ly thuyst
7 Thude =E3#C5/ES  =E3*D5/ES
2 Gid dutde =B4+#C5/ES =E4*D5/ES
g Gid ti P: =CHITEST(C3:D4,07:D8)
10

Giai toan XSTK bsng EXCEL (PaTaDa — DHNL 10/10/2009)
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» Két qua
A B C D E F
1 Thype nghigm
2 Biéu Ehéibénh  Khéng khdi Téng hing
3 Thude 24 15 39
4 Gid dige 20 23 43
5 Téng cét 44 38 22
6 L thuy€t
7 Thude 20.92682927  18.07317073
2 Gid ditde 23.07317073 19.92682927
9 Gid t P: 0172954847
10

= P(X>y®)= 0,17295 > o = 0,05 , nén chdp nhan H,
Vay ty Ié khoi bénh do thubc va do gia dudc khéng khac nhau.

6. So sanh 2 phudng sai

% So sanh 2 phuadng sai dugc 4p dung dé so sanh dd chinh xac cla 2 phuong phap
dinh lugng khac nhau.

% Chon menu:Tools/Data Analysis.../F-Test Two-Samplefor Variances

2

< Tinh tiéu chudn kiém dinh F=z—12

2

* NEu F < F, thi chdp nhan Hg: 012 =a§ va ngudc lai.

Vi du: M6t dugc phan tich bdi hai phudng phap A va B vai két qua sau:
A | 6,4 52 48 52 43 4,4 51 5,8
B | 26 3,5 34 3,2 3,4 2,8 2,9 2,8
Cho biét phuang phap nao chinh xac han?

* Nhap va xu ly dit liéu
A B (8 D E F ] H i i K
1 A |64 | 52|48 |52 |43 (44 |5.1|58
) B |26 |35 |34 |32 |34 |28|29|28
i T F-Test Iwo-Sample for Yariances
| Inpuk
5 Yariable 1 Range: |$.¢\$1 $I$1 y
] | Wariable Z Range: |$,q$2;$1$2 E Cancel
il Help
3
Q
10 Oukpuk options
11 . (" output Range: | E
12 | (% Mew Waorksheet Ply: |
13 " Mew Warkboaok
14
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= Két qua
Ho: 0% =035 “Hai phudng phap cé dd chinh xac nhu nhau”

Hi: o2>03 “DO chinh xac ctia phuong phap B cao han”

F-Test Two-Sample for Variances

A B
Mean 5.15 3.075
Variance 0.485714286 0.116428571
Observations 8 8
df 7 7
F 4.171779141
P(F<=f) one-tail 0.039514317
F Critical one-tail 3.787050673

= F= 4,1718 > 3,7870 nén chdp nhan H;
Vay phudng phap B chinh xac han phudng phap A.

Giai toan XSTK bsng EXCEL (PaTaDa — DHNL 10/10/2009)
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1IV. PHAN TICH PHUONG SAI (ANOVA)

1. Phan tich phuong sai 1 nhan to
Gia sir nhan t6 A cé k muc Xi, X,

, Xk V8i X; ¢6 phan phdi chudn N(a,c?) c6 mau diéu tra

X1 X2 --- Xk

X11 X12 X1k

X21 X22 Xok

anl i X”kk
anz

V&i mic y nghia o , hady kiém dinh gia thiét :

Ho:a1:a2:...:ak
H; : “Ton tai ji#j» sao cho aj; #aj, “
o Dat:
K
= T8ng s6 quan sat: n = an
j=1
. - 1 i o
= Trung binh m&u nhém j (j =1, .., k): Xj=—> X;=— vai T; =) X;
n; - n; _
ji=l j =1
. S 1En T
= Trung binh mau chung: X==% > x; =— véi T= ZZXU —ZT

=i n j=li=l

1 N —
:—12(Xij —Xj )

jLi

=  Phudng sai hiéu chinh nhém j: SJ-2

T8ng binh phudng cac db Iéch.

= SST= ZZ(X” )?

j=1i=l

SSA = an (X_j—;)2 Téng binh phuang dd Iéch riéng cla cac nhém so véi X
j=1

. 2 2
SST = ZZX,J SSA= Zn__TT SSE =SST — SSA
j=li=l j=1
MSA= oA MSE = >SE
k-1 n-k

e NE&u Hy ding thi F= MSA
MSE

c6 phan phoéi Fisher bac tu do k-1; n-k

e Mién B, F>Fri1nk:1a
Bang ANOVA
Nguon sai s6 Téng binh Béac tu do | Binh phuong trung binh | Gia tri thong ké
phudng SS df MS F

YEut b SSA MSA
SSA k-1 MSA = >0 _ VoA
(Between Group) Kk — MSE

Sai sO _ ) B SSE

(Within Group) | =S5 = SST - SSA nk MSE = P

Téng cdng SST n-1

Giai toan XSTK bang EXCEL
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Vi du

Ham lugng Alcaloid (mg) trong mot loai dudc liéu dugc thu hai tir 3 viung khac nhau
dugc so liéu sau:

vang 1: 7,5 6,8 7,1 7,5 6,8 6,6 7,8

Vang 2 : 5,8 5,6 6,1 6,0 57

Vuang 3 : 6,1 6,3 6,5 6,4 6,5 6,3

Hoi ham lugng Alcaloid c6 khac nhau theo ving hay khéng?

Dunqg Excel
1. Nhap dif liéu theo cot

A B [
1 Wing 1 Wing 2 YWing 3
2 75 5.8 6.1
3 6.8 5.6 6.3
4 71 6.1 6.5
5 75 6.0 6.4
5] 6.8 57 6.5
7 66 6.3
a8 7.8
9

2. Chon muc : Anova: Single Factor

Data Analysis &[]
Analysis Tools
TS Ok

‘Anova: Single Fackor

anova; Two-Factor \With Replication Cancel
Anova: Two-Factor Without Replication

Correlation

Covariance Help

Descriptive Skatistics
Exponential Smoothing
F-Test Two-Sample For Variances

Fourier Analysis
Hiskograrn LJ

3. Chon cac muc nhu hinh:

Chon wing dik iéu

Anowa: Single Factor

Input G 1 _
(8]
Input Range: [$ag1:4c4m Y|
Cancel
Grouped By * Colurns

" Rows Help

theo cdt
Oukpuk opkions

" Dukput Range: | E
{* Mew Worksheet Bly: |

" Mew Workboaok

\ \- MhéEn trong héng da&u (néu cd)
hicke % nghia o Chon wisng xudt két qua
Giai toan XSTK bé’mg EXCEL (PaTaDa — BDHNL 10/10/2009)
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4. Két qua
Anova: Single Factor

SUMMARY
Groups Count Sum Average Variance
Ving 1 7 50.1 7.157143 0.202857
Vung 2 5 29.2 5.84 0.043
Vung 3 6 38.1 6.35 0.023
ANOVA
Source of Variation SS df MS F P-value F crit
Between Groups 5.326968 2 2.663484 26.56148 1.17756E-05 3.682316674
Within Groups 1.504143 15 0.100276
Total 6.831111 17

= F= 26,5615 > Fi.1. nk: 1.« =3,6823 nén bac bd Hy chdp nhan Hy,
Vay ham lugng Alcaloid cé sai khac theo ving.

Bai tap
1. So sanh 3 loai thubc bd A, B, C trén 3 nhém, ngudi ta dudc két qua tang trong(kg) nhu sau:
A: 1,0 1,2 1,4 1,1 0,8 0,6
B: 2,0 1.8 1,9 1,2 1.4 1,0 1,5 1.8
C: 0,4 0,6 0,7 0,2 0,3 0,1 0,2

Hay so sanh két qua tang trong cua 3 loai thubc bé trén vdi a = 0,01

2. Mbét nghién cllu dudc thuc hién nham xem xét ndng sudt lGa trung binh cta 3 gidng lda.
Két qua thu thdp qua 4 nam nhu sau:

Nam A B C
1 65 69 75
2 74 72 70
3 64 68 78
4 83 78 76

Hay cho biét nang suat IUa trung binh cua 3 gidng lda cé khac nhau hay khong? a=0,01

3. So sanh hiéu qua giam dau cta 4 loai thudc A, B, C, D bdng céch chia 20 bénh nhan thanh
4 nhém, moi nhdm dung mot loai thubc giam dau trén. KEt qua muc do giam dau la:

A: 82 89 7 72 92
B: 80 70 72 90 68
C: 7 69 67 65 57
D: 65 75 67 55 63

Héi hiéu qua giam dau cua 4 loai thubc cé khac nhau khong?
Néu hiéu qua gidm dau cua 4 loai thudc A, B, C, D khac nhau cé y nghia, hay so sanh tirng
cap thudc véi a = 0,05

Giai toan XSTK bsng EXCEL (PaTaDa — DHNL 10/10/2009)
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2. Phan tich phuong sai 2 nhan to6 khong lap
Phan tich nhdm danh gid sy anh hudng cua 2 nhan t6 A va B trén cac gia tri quan sat Xx;;
Gidstrnhdanté Aconmica;,az ,..,a, (nhantd hang)
Bcommuldcb,, by, ..., b, (nhan to cot)

* Mau diéu tra:

B
b b b
A 1 2 m
a X11 X12 Xim
ap X21 X22 X2om
an Xn1 Xn2 Xnm

* Gia thiét Ho:
e Trung binh nhan t6 c6t bdng nhau
e Trung binh nhan t6 hang bang nhau
e Khong c6 su tuong tac gilta nhan té cot va hang

* Tién hanh tinh toan theo bang dudi day:

B
b b b = .. 2
A 1 2 m T z Xjj Z Xis
] i
X2
a X11 X12 X1m Tix Z 1j
]
2
az X21 X22 Xom Tox Z X2j
]
> %
an Xn1 Xn2 .o Xnm Tn* - nj
]
To=Yx | Ta Tez T | T=3x
i i,
2 2 2 2 2
2 X 2 Xit 2 Xi2 2 Xim 2. Xi
i i i i i,

Giai toan XSTK bsng EXCEL (PaTaDa — DHNL 10/10/2009)
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* Bang ANOVA

Ngudn Sss df MS F
5u t PILI MS (A = A | p oA
YEu to A S B T n-1 ( n _ 1 A SSE
m  mn
T.2
Yéu t6 B ZJ: . m-1 MSB = SSB Fg = SSB
SSB= e m-1 SSE
n  mn
Sais6 | SSE=SST-SSA-SSB | (n-1)(m- SSE
= MSE=——""—
1) (n-H(m-1)
, T?
Tén SST=) X&—— nm-1
9 ,ZJ: Y mn
* K&t luan:

e NEuFs>Fi.mnmn:i-« thibacbd yéutd A (hang)
(] Néu Fg > F ; (n-1)(m-1) ; 1-a thi bac bo Yéu to B (Cét)

Vi du:
Chiét sudt chat X tlr 1 loai dugc liéu bdng 3 phuong phap va 5 loai dung mdi, ta cé két qua:
PP Chiét suat (B)
Dung mdi (A) by b bs
a 120 60 60
a, 120 70 50
as 130 60 50
ay 150 70 60
as 110 75 54
Hay xét anh hudng clia phudng phap chiét suat va dung méi dén két qua chiét suat chat X
véi a=0,01.

e Gia thiét Hy : * Trung binh clia 3 phuong phap chiét suat bang nhau

* Trung binh clia 5 dung moi bang nhau

* Khoéng c6 su tuong tac gilta phuong phap chi€ suat va dung mobi
e Chon Tools\Data Analysis...\Anova: Two-Factor without replication
e Chon cac muc nhu hinh

[ A B _ Z D E | F _ G | H | | _ J | K
1
2|
B bl b2 ]3.3 E Input
3 A ! Input Range: |$B$3:$E$8| E
4 a 120 60 &0 E [v Labels ﬂ
. s 120 | 70 50 1| aeha [oor Help
B a3 130 60 50 E Output options
. 4 150 | 70 60 1| ¢ QutputRange: I B
5 as 110 75 5 E (" New Worksheet Py |
-1 I i T i ™ Mew Workbook
o
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Két qua

SUMMARY Count Sum Average Variance
al 3 240 80 1200
a2 3 240 80 1300
a3 3 240 80 1900
a4 3 280 93.33333333 2433.333333
ab 3 239 79.66666667 800.3333333
bl 5 630 126 230
b2 5 335 67 45
b3 5 274 54.8 25.2
ANOVA
Source of Variation SS df MS F P-value F crit
Rows 432.2666667 4 108.0666667 1.124913255 0.409397603 7.006065061
Columns 14498.8 2 7249.4 75.46217904 6.42093E-06  8.64906724
Error 768.5333333 8 96.06666667
Total 15699.6 14

= Fa< F4.8:000 = 7,006 = Dung moi khéng &nh hudng dén két qua chiét suat.
Fs > F5.g5:000= 8,649 = Phudng phap anh hudng dén két qua chiét suat.

Bai tap

1) Nghién ctu vé hiéu qua cua 3 loai thuéc A, B, C dung diéu tri chfng suy nhugc than kinh.
12 ngudi bénh dugc chia lam 4 nhém theo mirc d6 bénh 1, 2, 3, 4 ; trong moi nhédm chia
ra d€ cung dung 1 trong 3 loai thudc trén. Sau 1 tuan diéu tri, két qua danh gid bang thang

diém nhu sau:

MUrc dé
bénh 1 2 3 4
Thubc
A 25 40 25 30
B 30 25 25 25
C 25 20 20 25

Hay danh gid hiéu qua cla cac loai thu6c A, B, C c6 khac nhau hay khéng ? véi o = 0,01

2) M6t nghién cliu dudc thuc hién nham xem xét su lién hé gilta loai phan bon, giéng lta dén
nang sudt. Nang sudat lta dugc ghi nhan tur cac thuc nghiém sau:

Gibéng lua
Loai phan bén A B c
1 65 69 75
2 74 72 70
3 64 68 78
4 83 78 76

Hay danh gid sy &nh hudng giéng IUa, loai phan bdén trén nang suat lta, o = 0,05.

Giai toan XSTK bang EXCEL
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3) DE& khao sat anh hudng cla 4 loai thudc trir sdu (1, 2, 3 va 4) va ba loai giéng (B1, B2 va
B3) dén san lugng cua cam, cac nha nghién ciu ti€n hanh mét thi nghiém loai giai thua.
Trong thi nghiém nay, mdi giéng cam c6 4 cay cam dudc chon mét cach ngau nhién, va 4
loai thudc trir sdu ap dung (cling ngau nhién) cho moi cay cam.

Ké&t qua nghién clu (san lugng cam) cho tirng giéng va thudc trir sdu nhu sau:

Thudc trir sau
Gibng Cam 1 2 3 4
B1 29 50 43 53
B2 41 58 42 73
B3 66 85 63 85

Hay cho biét thubc trir sau, gidbng cam c6 anh h udng dén san lugng cam khong? o = 0,05

4) 4 chuyén gia tai chinh dugc yéu cau du doan vé toéc db tang trudng (%) trong nam tdéi cua 5
cong ty trong nganh nhua. Du doan dugc ghi nhan nhu sau:

N Chuyén gia
cong ty A 5 C D
1 8 12 8,5 13
2 14 10 9 11
3 11 9 12 10
4 9 13 10 13
5 12 10 10 10

Hay 14p bang ANOVA. Cé thé ndi réng du dodn t6c dd tang trudng trung binh 1a nhu nhau
cho ¢ 5 céng ty nhua dugc khong?

3. Phan tich phuong sai 2 nhan t6 cé lap B
Tuong ty nhu bai todn phan tich phuong sai 2 nhan té khdng lap, chi khac moi mdc ((a; , by)
déu co su lap lai r [an thi nghiém va ta can khao sat thém su tuong tac (interaction term) Fag
gita 2 nhan t6 A va B.

* Mau diéu tra:

B

A b, b, bm
X111 X121 Xim1
X112 X122 X1m2

a; N N N
Xa1r Xaor Ximr
X211 X221 Xom1
X212 X222 Xom2

ao N N N
X21r X22r Xomr
Xn11 Xn21 Xnam1
Xn12 Xn22 Xnm2

an N N N
anr Xn2r Xnmr
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* XU 1y m&u: Tinh t8ng hang T = )" X , NG €t Tujm = D X

ik ik
B .
A bl bz bm Ti**
X111 X121 X1im1
X112 X122 X1m2
a; : : : Tl**:Z Xy jk
: : : ik
Xaar Xior Xamr
Xo11 X221 Xom1
X212 X222 Xom2
a, : : : T2**:Z Xy
: : : ik
Xo1r X22r Xomr
Xn11 Xn21 Xnm1
Xn12 Xn22 Xnm2
an : : : Tn**:Z Xnik
: : : ik
Xnir Xn2r Xnmr
Toj Teps= D Xige | Trar= 2 Xigk Teme= D Xim | T= Xijk
ik ik ik i,j.k
Can tinh: Y X5 YT YT YT
i,j.k i j i,j
Suy ra
~\2 , T°
SST = > (Xt —X)™ = D Xjj ———
jk ijk
i)k ik nmr
2
- _ ZTi** T2
SSA=mrY (X — X )? =~ -
: mr  nmr
YT
- _ - T2
SSB =nrY. (X —x)° =- -
i nr nmr
2 2 2
SSAB = 1) (Xje — Xjme — Xajoe +X)2 =b— ot L4
i r nr mr nmr
2
inj*
SSE = SST — SSA — SSB — SSAB = Y Xj — -3
i)k r
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* Bang ANOVA

Ngudn SS df MS F
SSA MSA
20 tE _ MSA=—— F,=——
Yéu to A SSA n-1 n-1 A MSE
Yéu té B SSB m-1 MSB =ﬁ 5 :@
m-1 MSE
Tuadng téc AB SSAB (n-1)(m-1) | MSAB = ﬂ AR = M
(n-Y(m-1) MSE
Sai s6 SSE nm(r-1) MSE = _SSE
nm(r —1)
Téng SST nmr-1
* KEét luan:
e NEUFA > Fpni:nmer1):1-« thibac bo yéu té A (h ang)
e NéuFg > Fmi:nme1: 1« thibac bd yéu td B (cot)
e NEU Fag > F (n1ym-1): nm@-1) : 1« thi €6 sU tudng tac gilfa A va B
Vi du: Ham lugng sapomn (mg) cua cung moét loai dugc liéu dugc thu hai trong 2 muoa (kho va

mua: trong moi moa 18y mau 3 [An - ddu mua, gilfa mua, cudi mua) va tir 3 mién (Nam,

Trung, Bac) thu dugc két qua sau:
Mién

Mua Thdoi diém
Nam Trung Bac
Dau mua 2,4 2,1 3,2
Khoé Gilra mua 2,4 2,2 3,2
CuGi mua 2,5 2,2 3,4
bau mua 2,5 2,2 3.4
Mua Gilta mua 2,5 2,3 3,5
Cubi mua 2,6 2,3 3,5

Hay cho bi€t ham lugng saponin cé khac nhau theo mua hay mién khong? NEu co thi 2 yéu
t6 mua va mién co su tudng tac vdéi nhau hay khong? o = 0,05

Giai toan XSTK bang EXCEL
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Dung EXCEL

* Chon Tools\Data Analysis...\Anova: Two Factor With Replication
* Chon cac muc nhu trong hinh

A B e o E F = H | J }
11 Mam Trung Bac!
21 2.4 2.1 34
3! Khd 2.4 2.2 3.2! Input
4} 25 2.2 3.4 Lot e T
g 245 2.2 3.4y : ]
5 Mua 25 23 3.55 Rows per sample: 3 Q
24 S ISR e
g &l :
9 <4 Uin Lo ¢ —f’—/—’—; Output options
1? | 0 " Qukput Range: | By
12 | (% Mew Warksheet Ply: |
13 " Mew Woarkboak
14 |
* Bang ANOVA
SUMMARY Nam Trung Bac Total
Count 3 3 3 9
Sum 7.3 6.5 9.8 23.6
Average 2.433333 2.166667 3.266667 2.622222222
Variance 0.003333 0.003333 0.013333 0.251944444
Count 3 3 3 9
Sum 7.6 6.8 10.4 24.8
Average 2.533333 2.266667 3.466667 2.755555556
Variance 0.003333 0.003333 0.003333 0.300277778
Total
Count 6 6 6
Sum 14.9 13.3 20.2
Average 2.483333 2.216667 3.366667
Variance 0.005667 0.005667 0.018667
ANOVA
Source of Variation SS df MS F P-value F crit
Sample 0.08 1 0.08 16 0.001761696 4.747221283
Columns 4.347778 2 2173889 434.7777778 6.36194E-12 3.885290312
Interaction 0.01 2 0.005 1 0.396569457 3.885290312
Within 0.06 12 0.005
Total 4.497778 17

= FA > Fl; 12: 0,95 = 4,7472
Fg = F3 12,005 = 3, 8853
Fag < F2;12;0,05 = 3,8853

: Ham lugng saponin khac nhau theo mua.
: Ham lugng saponin khac nhau theo mién.
: chd@p nhan Hg ( khong tuang tac)

Vay ham lugng saponin trong dugc liéu khac nhau theo muaa, theo mién va khéng co6 su tuong tac
gilta mua va mién trén ham lugng saponin.
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Bai tap
1) MOt nghién clu dugc thuc hién nham xem xét su lién hé gilta loai phan bdn, giéng lta va
nang suat. Nang suat lia dudc ghi nhan tu cac thuc nghiém sau:

Gibng lda

Loai phan bén A B c
65 69 75

1 68 71 75
62 67 78

74 72 70

2 79 69 69
76 69 65

64 68 78

3 72 73 82
65 75 80

83 78 76

4 82 78 77
84 75 75

Hay cho biét sy anh hudng cua loai phan bon, gidéng lua trén nang suat, o = 0,01

2) biéu tra mlc tang trudng chiéu cao cla 1 loai cay trong theo loai dat trong va loai phan bén

c6 két qua:
Loai dat
Loai phéan 1 2 3
5,5 4,5 3,5
A 5,5 4.5 4,0
6,0 4,0 3,0
5,6 5,0 4,0
B 7,0 5,5 5,0
7,0 5,0 4,5

Hoi c6 su khac nhau ciia muic tang trudng chiéu cao theo loai dat va loai phan boén ?
a=0,05

3) Nghién cltu san lugng béng (ta/ha) theo mat d6 trong A va phan bdn B thu dugc:

N wn s Phan boén

Mat do trong bl b2 b3 ba
16 19 19 20

al 14 20 21 24
21 23 22 21

16 19 20 17

17 19 21 20

a2 15 18 21 20
17 18 22 22

19 20 23 19

18 20 22 25

a3 18 23 18 22
19 21 21 21

17 21 21 23

Hoi c6 su khac nhau cta san lugng bong theo mat d6 trong, theo phan bén vdéi mdc a=0,05

Giai toan XSTK bsng EXCEL (PaTaDa — DHNL 10/10/2009)
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V. TUONG QUAN - HOI QUY

1) Tuong quan (Correlation)

* Hé s6 tudng quan R =

DY 2% 2 Y

* NéEu R=0 thi X, Y kh6ng tudng quan
=  Né&u |R|=1 thi X,Y c6 quan hé ham s8 bac nhét.
= Né&u |R|—> 1 thi X, Y cé tuong quan cht (tudng quan manh)

= Né&u |R|—> 0 thi X, Y cé tuong quan khdng chit (tuong quan yéu)

2 2 2 2
WY = (X x) L yE - ()’
* NEu R >0 thi X, Y tugng quan thuan

Néu R <O thi X, Y tudng quan nghich

Vi du: Khao sat mdi quan hé gilra nhiét d6 trung binh vdi doanh s6 ban kem theo bang thong

ké sau:
Thang | Nhiét d6 trung binh | Doanh s6 ban kem | Doanh s6 ban dau
4 22 1250 3254
5 27 3297 3072
6 30 5576 3348
7 34 8109 3118
8 38 9645 3211
9 32 7726 3276
10 25 2958 3081
* Nhap va xt ly di¥ liéu: chon menu Tools/Data Analysis/Correlation
A B i D] E F G H I J
Thang Mhigt dd | Doanh s8 | Doanh sd " e
trung binh| ban kem | ban dau £ouslann BE
1 Input
-OK
9 4 57 1250 3254 Input Range: |$B42:4D98 |
3 5 27 3297 3072 Grouped By: & Colurnns el |
4 6 a0 5576 3340 [ Rows Help
5 = =4 2100 2118 [ Labels in First Row
& 8 38 Q645 3211 Qukput options
5 g 32 7726 3276 * Qutput Range: | Y
2 10 a5 2054 anel {* Mew Warksheet Bly: ||
9 " New Workbook,
» K&t qua
Column1l Column2 Column 3
Column 1 1
Column 2 0.985572 1
Column 3 0.127653  0.184818 1
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Vi R1,=0,9856 chiing to gilra nhiét d6 (Column 1) va doanh sé ban kem (Column 2) c6 mai
guan hé rat chat ché véi nhau va cé tudng quan thuan.

2) Ho6i quy (Regression)

a) Hoi quy don tuyén tinh

“. o T S,
= Phuong trinh héi quy tuyén tinh: y, =a+bx ,a= rS:y , b=y—-ax

» Kiém dinh hé s6 a,b
* Gia thi€t Hy: Hé s hoi quy khdéng c6 y nghia (= 0)
H;: Hé s6 h6i quy cé y nghia (= 0)
* Trdc nghiém t < t, > : chdp nhén Hy

= Kiém dinh phuong trinh hdi quy
* Gia thiét Ho:”"Phudng trinh hoi quy tuyén tinh khéng thich hgp”
H;: "Phuang trinh h6i quy tuyén tinh thich hgp”
* Trdc nghiém F < F, 1 ,» - chdp nhan H,

Vi du: SO liéu vé doanh sé ban hang (Y) va chi phi chao hang (X) cua mot s6 céng ty, co két
qua sau:

X (triéud/nam) | 12 |10 |11 8 15 |14 |17 |16 |20 |18

Y (ty d/n&m) 2 |18[1,8]15]22]26| 3 |3 [35] 3

Xac dinh phuadng trinh hoi quy tuyén tinh

A E & [ E F 3 H
1 | X & Regression =%
 BEEEETER |
3 _ 10 1.8 Input ¥ Range: |$B$1:$B$11 y
4 11 1.8 , _ Concel_|
; = = Input % Range: [$a51: 48811 EY
& ' 1I5 2:2 v Labels | Constant is Zero ﬁ
7 14 26 v Confidence Level: a5 %,
2 17 3.0 Cutput options
9 _ 16 3.0 " Qukput Range: | E
10, 20 3.5 & New worksheet Ply: |
11 | 18 30 ™ pew Warkbook
12 Residuals
13 [ Residuals [ Residual Plats
1 { | Standardized Residuals [v Line Fik Plats
15 [ Mormal Probability
! [ Mormal Probability Plaks
16
17
Giai toan XSTK béng EXCEL (bPaTaDa — BHNL 10/10/2009)

31



SUMMARY OUTPUT

Regression Statistics

Multiple R
R Square

Adjusted R Square

Standard Error

0.963150954
0.927659761
0.918617231
0.191227589

Observations 10
ANOVA

df SS MS F Significance F
Regression 1 3.751456073 3.751456 102.5885 7.71522E-06
Residual 8 0.292543927 0.036568
Total 9 4.044

Coefficients  Standard Error t Stat P-value Lower 95%

Intercept 0.053017571 0.243302295 0.217908 0.832956 -0.50803889
X 0.169289534 0.016714013 10.1286 [.72E-06 0.130746927

= Yy, =0,053+0,1693x

e Hé s6 hoi quy: 0.832956 > 0,05 : hé so tu do cé y nghia.
7.72E-06 < 0,05 : hé sb cua x khdéng cé y nghia.
e Phudng trinh héi quy tuyén tinh nay khéng thich hgp vi Z.71522E-06 < 0,05.

b) H6i quy da tuyén tinh

* Phudng trinh hoi quy da tuyén tinh: VX =Py + by X +...+ by X,
= Kiém dinh hé s8 b,
* Gia thi€t Ho: Cac hé s6 hdi quy khong cé y nghia (bj=0)
Hi: C6 it nhat vai hé s6 hoi quy c6 y nghia (b; = 0)
* Trdc nghiém t < t, > : chdp nhén Hg

= Kiém dinh phuong trinh hdi quy
* Gia thiét Hq:"Phudng trinh hoi quy khong thich hgp”
H;: "Phudng trinh héi quy thich hgp véi it nhat vai b;”
* Trac nghiém F < F, 1 ,.» : chdp nhan H

Giai toan XSTK bang EXCEL
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Vi du: Ngudi ta da dung ba mirc nhiét d6 gébm 105 , 120 va 135 °C két hgp véi ba khoang
thdi gian 1a 15 , 30 va 60 phut d€ thuc hién mot phan Ung tdng hop. cac hiéu sudt
cla phan Ung (%0)dudgc trinh bay trong bang sau day:

Thdi gian (ph) | Nhiét d6 (°C) | Hiéu sudt (%)
X1 X2 Y
15 105 1,87
30 105 2,02
60 105 3,28
15 120 3,05
30 120 4,07
60 120 5,54
15 135 5,03
30 135 6,45
60 135 7,26

Hay cho biét yéu t6 nhiét d6 va hoac yéu td thdi gian co lién quan tuyén tinh vdi hiéu suat
cla phan (ng téng hgp? Né&u c¢6 thi § diéu kién nhiét d6 115 °C trong 50 phat thi hiéu suét

phan Ung sé la bao nhiéu?
e Nhap dit liéu:

A B
1 X1 X2
2 15 105
3 30 105
4 G0 105
5 15 120
& 20 120
7 G0 120
2 15 135
g 20 135
10 &0 135
e Yxi= by +b; X1
Regression
Input

Input ¥ Range: $of1:$CH10 B

Input 2 Range: $A$1:$4310 B

v Labels [ Constant is Zero

W ConfidenceLevel:  [95 %

Output options
" Qutput Range: =

" Mew Workbook

Mormal Prababilicy
[ mormal Probability Plots

* Mew Worksheet Ply:

Residuals
[ Residuals [ Residual Plots
[ Standardized Residuals ¥ Line Fit Plots

[
Y

1.87
2.02
3.28
3.05
4.07
L.54
5.03
6.45
.26

Z)&
Cancel

Help
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SUMMARY OUTPUT

Regression Statistics

Multiple R

R Squa

re

Adjusted R Square

Standard Error

0.462512069
0.213917414
0.101619901
1.811191587

Observations 9
ANOVA

df SS MS F Significance F
Regression 1 6.24891746 6.248917 1.904917 0.209994918
Residual 7 22.96290476 3.280415
Total 8 29.21182222

Coefficients Standard Error t Stat P-value Lower 95%

Intercept 2.726666667 1.280705853 2.129034 0.070771 -0.301719287
X1 0.044539683 0.032270754 1.380187 0.209995 -0.031768471

Phuadng trinh hoi quy: Y x1= 2,7267 +0,04454 X1 khéng thich hdp vi 0.209994918 > 0,05
Nghia la : Hiéu sudt Y khong cé lién quan tuyén tinh véi yéu t6 thdi gian X1

Y x2

:b0+b2X2

Tnpuk
Input ¥ Range:

Input X Range:

v Labels
v Confidence Level:

Cutput options
" Qukput Range:

[$c$1:$c$10 B
[$E$1:9B410 B
I Constant is Zero
s %
| 7|

% Mew Waorkshest Ply: |

" New Workbook,
Residuals
I Residuals

I Standardized Residuals

Marmal Probability

I Residual Plats

I~ Mormal Probability Plaks

v Line Fit Ploks

Cancel

Help
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.873933544
R Square 0.76375984
Adjusted R Square 0.730011246
Standard Error 0.99290379
Observations 9
ANOVA
df SS MS F Significance F

Regression 1 22.31081667 22.31082 22.63086 (0.002066188
Residual 7 6.901005556 0.985858
Total 8 29.21182222

Coefficients Standard Error t Stat P-value Lower 95%
Intercept -11.14111111 3.25965608 -3.41788 0.011168 -18.84896742
X2 0.128555556  0.027023418 4.757191 0.002066 0.064655371

Phuong trinh hoi quy: Y x1= -111411+01286X1 nay thich hgp vi 0.002066188 < 0,05
Nghia la: Hiéu sudt Y ¢ lién quan tuyén tinh vd&i yéu t6 nhiét do X2.

Y x1,x2 = by +b X1+b, X 2

Regression

Inpuk
Input ¥ Range:

Input = Range:

v Labels
W Confidence Level:

Cutput opkions
" Qukput Range:
* Mew \Worksheet Ply:
(™ Mew Workbook

Residuals
I Residuals

Maormal Probability

I Standardized Residuals

[$c1:c810 E3|
Cancel
|$a%1:$B510 B
| Constant is Zeto ﬁ
a5 %
| Y

[~ Residual Plots
¥ Line Fit Plaks

[ Mormal Probability Plots
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.988776
R Square 0.977677
Adjusted R Square 0.970236
Standard Error 0.329669
Observations 9
ANOVA
df SS MS F Significance F

Regression 2 28.55973413 14.27987 131.3921 1.11235E-05
Residual 6 0.652088095 0.108681
Total 8 29.21182222

Coefficients Standard Error t Stat P-value Lower 95%
Intercept -12.7 1.101638961 -11.5283 2.56E-05 -15.3956154
X1 0.04454  0.005873842 7.582718 0.000274 0.030166899
X2 0.128556 0.008972441 14.32782 7.23E-06 0.106600767

Phudng trinh hoi quy: Vx1,x2 =-12,7+0,04454X1+0,1286 X 2 nay thich hgp

vi 1.11285E-05 < 0,05

Nghia la:Hiéu sudt Y co6 lién quan tuyén tinh vdi thdi gian X1 va nhiét dé X2.

e khi X1=50, X2=115 ta du doan:

Intercept -12.7 Du dodn hiéu suat Y:
X1 0.04454 4.31094
X2 0.128556
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Bai tap

1. Cho Y la nhu cau thit bo (ddn vi 100 tén) cua 12 thang lién ti€p (X) trong mét khu dan cu' :
X:1,2,3,4,5,6,7,8,9, 10, 11, 12

Y: 15, 18, 18, 16, 14, 18, 20, 21, 19, 20, 24, 26.

Hay udc lugng ham hodi quy tuyén tinh don, du bdo nhu cau thit bo cho 3 thang ti€p theo.

Dép s6 :y = 0.793706 x + 13.92424.

2. Trong 10 thang lién ti€p lugng hang ban ra clia mot cong ty rat thdp, sau dé cong ty tung ra thi
trudng mot san pham mdi va nhan thdy lugng hang ban ra tang theo ham md. S6 don vi hang
ban ra (Y) trong 6 thang ti€p theo (X) cho trong bang sau:

A,

B
1 ' b3
2 33100 A
3 47300 12
4 RS000 13
5 102000 14
a] 150000 15
7 220000 16

Hay udc lugng ham hdi quy mi va du bao lugng hang ban ra trong cac thang 17, 18, 19, 20

(dung ham Growth).
3. Tinh ham hdi quy tuyén tinh boi v3i s6 liéu cho trong bang dudi

Dép s6 : y = 495.3048 +1.463276X .

A

| B

| € |

D

s

LI:ID:Ii"'\-JD'.IU“I-hLAJr\J—\

e
(]

¥
¥33.300
740.900
747.600
727 .600
634.400
702.600
714.000
717.630
740.000

A1
3.089
3.503
3.817
3.870
3.706
3.851
4.170
4,378
5.000

#2
76.200
79.400
77.000
74.000
64.400
63.100
B6.300
62.900
66.700

#3
263.500
274.500
265.000
285,700
259.600
256.500
259300
2R3.400
273100

#4
15.6844
19.835
.79
24759
26.093
AN
32759
34556
36.758

trong do Y la thu nhap quéc dan, X1 la san lugng dién, X2 la san lugng than, X3 la san lugng
luong thuc, X4 la san lugng thép. Dung hai phudng phap: dung ham Linest va Iénh Tools / Data
Analysis. DU bao Y véi X = (5.2, 65.1, 275.3, 37.8).

Dap s6: du bdo Y =751.79289.

4. Bang bén cho s6 liéu vé doanh thu (Y), chi phi cho quang cdo (X1), tién lugng clia nhan vién ti€p
thi (X2) cua 12 cong ty tu nhan, don vi la 1 triéu déng. Xay dung ham hodi quy tuyén tinh boi Y

phu thubc vao Xll, X2.

A e D

EE W A1 #2 Trend

g2 127 18 10) 1249673
= 149 28 11 147 2667
4 106 19 B 108.4353
| 5 163 24 16 158.5535
B 102 15 71031747
e 180 26 17 178.324
= 161 25 14 161.5422
8 128 168 12 129.4732
10 133 17 120 131.979
11 144 23 12 147.0134
12 169 22 14)  154.025
13 138 15 18] 141.2436
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D& udc lugng ham hdi quy ta dung ham mang Linest nhu sau: danh d&u khdi viing 6 B19: D23,

nhép cong thidc =LINEST(A2 : A13, B2 : C13, True, True), an Ctrl + Shift +Enter, két qua ta
dugc 12 s6:
A | B ¢ [ b |

18 m m1 b

=g 476869 2005729 3227726

20 =E 040358 0328573 B.203073

gl Rw 097566 4003161 #iA

22 F 180.355 9 EhA

23| 55 0780440 144 22690 #heA,

Tiép theo, cho

ééc b6 gia tri mdi x1, x2 trong kh6i 6 B15 : C17, can du bdo cac gia tri y dudc

tinh theo (2) trong khéi 6 D15 :D17. Thao tac tinh: danh dau khdi ving 6 D15:D17, nhap cong
thirc = Trend(a2: al13,b2: ¢13, b15: c17, True), an Ctrl + Shift +Enter

&, B C O
14 Du bao
15 25 18 183.0827
16 28 19 1928529
17 a0 200 202623

5. Tinh ham hoi quy cla y (san ludng nong nghiép) phu thubc vao x (ludng phan bén).

A | B Jc] D | E |
1 i # 1 b

2 13983.8300 763.534 4064894 11456.13
3 | 14406400 784 530

4 15005.300 F7B.200 = Du bao

5 16329.000 1118.600 1612 18008.740
B | 17100.000 1485.000

Cong thic trong 6 D2 la = Slope(a2:a6, b2:b6), cong thic trong 0 E2 la =Intercept(a2:a6,
b2:b6), cong thic trong 6 E5 la =Forecast(d5, a2:a6, b2:b6) dé du bado y véi x = 1612.

y=mx+Db

Do d6 tadt ca cac ham va Iénh da trinh bay va&i hoi quy tuyén tinh boi cling dung vdi hoi quy
tuyén tinh don. Song dGi vdi hoi quy tuyén tinh don cé thém ba ham mai.

— Ham Slope(known_y's, known_x's) udc lugng gia tri m ciia phuadng trinh (3).

— Ham Intercept(known_y's, known_x's) udc lugng gia tri b cta (3).

— Ham Forecast( x, known_y's, known_x's ): du doan y theo phudng trinh (3) vdi gia tri x

biét trudc.

Giai toan XSTK bang EXCEL

(PaTaDa — DHNL 10/10/2009)
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