NG DUNG EXCEL TRONG
HOI QUY TUONG QUAN VA DU BAO KINH TE

Céc yéu t6 trong mdi hoat déng san xuét kinh doanh ludn c6 méi lién hé
mat thiét v&i nhau. Xac dinh tinh chat chat ché ctia cac mdi lién hé giita cac yéu
t0 va st dung céc so liéu da biét dé du bao sé gilp nha quan ly rat nhiéu trong
viéc hoach dinh cac ké hoach san xuat kinh doanh hién tai cling nhu trong twong
lai.

4.1 UNG DUNG EXCEL TRONG DU BAO KINH TE

4.1.1Y nghia cla du bao kinh té

Duv bao la phan doan nhitng su kién sé xdy ra trong twong lai trén co s@
phan tich khoa hoc cac di¥ liéu clia qua khir va hién tai nhd mot s6 md hinh toan
hoc. Dy bao kinh t€ la viéc dua ra cac dy bao nhitrng sv kién kinh té sé xay ra
trong twong lai dua trén co s& phan tich khoa hoc céc s6 liéu kinh té clia qua khir
va hién tai. Chang han, nha quan ly dua trén co s& céc s6 lidu vé doanh thu ban
hang ctia ky trwvéc vaky nay dé dua ra du bao vé thi treong tiém nang clia doanh
nghiép trong twvong lai. Do do, trong hoat dong san xuét kinh doanh du bao dem
lai y nghia rat I6n. N6 la co s& dé lap cac ké hoach quan tri san xuat va
marketing tao tinh hiéu qua va strc canh tranh cho cac chién luoc san xuét trong
tuong lai.

Dv bao mang tinh khoa hoc va doi hoi ca mot nghé thuat dwa trén co s@
phan tich khoa hoc cac s6 liéu thu thap dwoc. Béi Ié cling dwa vao cac O liéu
thoi gian nhung lay s6 lvgng la bao nhiéu, mirc dd & nhitng thoi gian cudi nhiéu
hay it s8 khi€én cho m6 hinh du doan phan anh day du hay khong day du nhirng
thay doi ctia cac nhan t6 méi doi vai sw bién dong cla hién tuong. Do vay mady
béo vira mang tinh chl quan vira mang tinh khach quan. Dy bdo mudn chinh xac
thi cang can phai loai trir tinh cht quan ctia nguoi dv bao.

4.1.2 Gi¢i thiéu cac phwong phap du bao kinh té




Ngay nay di bao da duoc str dung rat rong rai trong moi Iinh vic clia doi
song xa hoi voi nhiéu loai va phuong phap dy bao khac nhau nhu phwong phap
lay y kién ban diéu hanh, phwong phap diéu tra nguoi tiéu dung, phvong phap
Delphi... Trong thong ké nguoi ta str dung rat nhiéu phwong phap khac nhau
nhu: phwong phap trung binh gian don, phwong phap trung binh dai han, phwong
phap san bang ham mi... Chwong nay dé cip dén ba phuong phap la: phwong
phap trung binh dai han, phwong phap trung binh déng, phvong phap héi quy
twong quan...

> Phuong phap trung binh dai han: S8 dv bao bang trung binh cong

clia cac quan séat thuc té trudc do.

n-1

2, Do
cong thiec: Fy,, = =2 .
Trong d6: Fuglasddu bdo d kythit+1
D, lasd quan sat & ky thi t
n tong s6 quan sat
Phuong phap nay 1am san bang sw ngau nhién, né pht hop véi nhitng mo
hinh ma céc lvgng tang (gidm) tuyét ddi lién hoan x&p xi nhau (dong yéu cau

déu). Tuy nhién, khoi lvgng tinh todn nhiéu va phai lwu trir nhiéu s liéu.

> Phuong phap trung binh dong: S6 du bao & ky thir t +1 bang trung
binh cdng ctia n ky trede do. Nhw vay, ci mobi ky dw bao lai bo di s6 liéu xa nhat
trong qua khtr vathém vao 6 lieu méi nhat.
D,+D,;+..+D,,
n+1

Congthic:  Fig =

Thuong thi nguoi ta ldy nlakhanhé n=3, 4, 5...
bay cling la phuvong phap dv bao phu hgp véi nhirng mé hinh ma céac

lvgng tang (gidam) tuyét doi lién hoan xap xi nhau.




» Phuong phap héi quy twong quan:

Phan tich hoi quy nghién clru mdi phu thudc ctia mét bién (goi labién phu
thudc hay bién duoc gidi thich) véi mot hay nhiéu bién khac (duoc goi la (cac)
bién doc 1ap hay bién giai thich co gia tri d& biét) nham wéc lvong vady béo gia
tri trung binh ctia bién phu thudc véi cac gia tri da biét cla (cac) bién doc lap.

+ M® hinh héi quy tuyén tinh (md hinh hdi quy dwong thang): 1&a mé hinh
hoi quy noi 1én mic phu thudc tuyén tinh ctia mot bién phu thudc véi mot hay
nhiéu bién doc lap ma phwong trinh ctia md hinh héi quy c6 dang tuyén tinh déi
v&i cac hé so.

M6 hinh hdi quy tong thé gom k bién:

Yi=B1+ BoXg + PaXa + .. + BiXyi + Ui

Trong do U; lasai sO ngau nhién.

Mo hinh hdi quy mau twong tng l&

Y= B1t BoXei t PaXatot X+ U

Trong do, B 1,B 2, P a...-, B « & cac wdc lugng diém vakhdng chéch cla By,
B2 Pa ..., Bk bang phuong phap binh phrong nhé nhat. N6 la cac dai lugng ngau
nhién, véi mdi mau khac nhau chdng c6 gia tri khac nhau. u; 1a céc sai SO ngau
nhién gay rasai léch cla y véi gia tri trung binh cta no.

Trong m6 hinh nay ta chdp nhan gia thuyét cac bién doc lap, khéng tuong
tac va c6 phuong sai khong thay doi. Trén thuc té, khi nghién clru cac treong
hop cu thé nguoi ta tién hanh phan tich phwong sai va twong quan tredc dé tham
do dang clia mdi quan hé phu thudc doéng thoi ki€ém tra xem c6 hién tuong tw
twong quan, da cong tuyén hay phuong sai thay doi khong (thwong dung thi tuc
ki€ém dinh Dolbin Watsern).

Mo hinh quan hé tuyén tinh trén dwoc xay dung trén co s& mdi lién hé
gi(ra mot bién phu thudc Y va nhiéu bién doc lap X duoc goi lamo hinh hoi quy
tuyén tinh boi. Khi md hinh quan hé tuyén tinh dwgc xay dung trén co s&@ moi
lién hé gilra hai bién (bién phu thudc Y va bién doc lap X) thi duoc goi la mb

hinh hoi quy tuyén tinh don.




Trén co s& théng tin thu duoc trong mau théng ké ta str dung phuong
phap binh phuong nhd nhat dé wéc lvgng cac hé sé clia mo hinh hdi quy. Tkc la
dira trén quan diém wéc lwong khong chéch gia tri quan sat cla bién giai thich
cang gan véi gia tri thuc cla né hay phan du ctia ching cang nhd cang t6t.

+ M0 hinh hoi quy phi tuyén: lacac dang md hinh héi quy phi tuyén noi
|én mirc phu thudc clia mot bién phu thudc véi mot hay nhiéu bién doc l1ap ma
phwong trinh clia md hinh hdi quy ¢ dang phi tinh ddi véi cac hé s8. Chang
han, nhu ham san xuat Cobb Douglas, hdi quy Parabol, héi quy Hyperbol...

Nhv vay, dua vao cac quan sat dugc thu thap theo thoi gian trong cac ky
trvdc dé ta sé xay dwng duoc mo hinh hoi quy (cach xay dung mé hinh duwoc
hoc trong moén Kinh té lwvgng). Thay s6 liéu cta cac bién da cho trong ky du bao
vao mo hinh hoi quy ta sé cho ta két qua can duva bao.

4.1.3 Du bao bang phwong phap trung binh dai han trong Excel

Quy trinh dv bao:

- Nhap s6 liéu thu thap dwoc vao bang tinh.

- Sir dung ham AVERAGE dé tinh ra s6 du béo.

DE hiéu rd hon ta xét vi du minh hoa sau:

Vi du 4.1: O mét dia phuong A ngudi ta tién hanh thu thap s6 tré so sinh
trong 5 nam lién tiép (2001-2005). Gia st rang téc do ting tré so sinh hang nam

twong ddi 6n dinh. Hay d bao s6 tré so sinh trong nam 2006 vai s6 liéu nhw

sau:
nam 2000 | 2001 | 2002 | 2003 | 2004 | 2005

sO tré so sinh (bé) 29 30 28 31 29 26
Bai giai:

- Nhap s6 liéu thu thap duoc vao bang tinh theo dang c6t va st dung ham
EVERAGE dé dv bao ta co:




A B c ] E F G H
B Fhurmg phdp trung binkh didi hem die bdo 50 198 5o sinh ndm 2006
7
8 wim |50 tré so sinh| die bao Cng thiee
g 2000 29]- Mhip cing thite cho 6 D11
10 2001 30]- copy cho cac § D12D15
11 2002 28 30 D11=AVERAGE(FCHI.C10Y
12 2003 31 29 D1 2=AVERAGE(SCHR:CL1Y
13 2004 29 30 D153=AVERAGE($CEIC12
14 2005 27 29 D14=AVERAGE($CEC13
15 | 2008 20| D15=AVERAGE(SCERC14)
16
17 Mhim xdt D béo dén ndm 2006 56 tré so sinh ciia dia phwong A 5813 29 bé

Hinh 4.1 Phuong phap du bao trung binh dai han st dung ham AVERAGE
4.1.4 Dy béao bang phrong phap trung binh dong trong Excel
> Quy trinh dw béo bidng ham AVERAGE
- Nhap s6 liéu thu thap duoc vao bang tinh.
- Sir dung ham AVERAGE dé tinh ra s6 du bao.
Xét vi du 4.1: S dung phwong phap dv bao trung binh déng 3 ky ta co:

A B C ] E F G H
18 Fhiemg phde trung binh ddng die bdo 50 18 5o sinh nd 20086 véi n=3
14
20 nim (50 tre so sinh| e bao Cing thise
21 2000 29- Mhdp cdng thire cho d D24
22 2001 30]- copy cho cac § D25D27
23 2002 25|-
24 2003 3l 20 D24=AVERAGE[C21:C23)
25 2004 29 30 Dis=AVERAGE[C212:.C34)
26 2005 a7 2 Di6=AVERAGE[C23:.C15)
a7 | 2006 20 Dd7=AVERAGE[C23:.C16)
28
29 Nhém wdt D béo dfn ndm 2006 56 tré so sinh ciia dia phirong A =8 13 20 bé

Hinh 4.2 Phuong phap du bao trung binh dong st dung ham AVERAGE
Ngoai quy trinh dy bdo st dung ham AVERAGE trén ta con co thé st

dung trinh cai thém Moving Average dé khong chi dua ra gia tri dw bao ma con

duwa ra ca sai sO chuan va do thi du béo.

< B0 sung cung cu phan tich di¥ liéu Data Analysis vao Excel

+ Khéi déng Excel




+ V&o thuc don Tools, chon Add-Ins. Hop thoai Add-Ins xuét hién tich
vao muc Analysis ToolPak va Analysis Tool Pak VBA.

Add-Ins 3
Add-In:

I nnalyjs.ls ToolPak - }-'Bn
E Eoro Comerey Tod ool |
C Lochup Wi Qﬁ
v Solver Add-in Automation. .

Hinh 4.3 B0 sung cong cu Data Analysis

[ -

Provides functions and interfaces For financial and
scientific data analysis

Analysis ToolPak

+ Nhdn OK dé hoan tat viéc cai dat. Luc nay trén thanh menu doc cla
thuc don Tools da xudt hién muc Data Analysis.

» Quy trinh du bao sir dung trinh cai thém Moving Average

+ Nhap s0 liéu thu thap dwoc vao bang tinh

+ Chon Tools\ Data Analysis\ Moving Average, OK. Céac hop thoai lan
lvot dwoc xudt hién nhu hinh sau:

Data Analysis @

Analysis Tools

Anova; Two-Factor Without Replication J - Hinh 4.4 Hﬁp thoal chtra

Covariance @ CéC Cﬁng phén tiCh dl]’

[ ipkive Skatiski 18

Eponential Smanthing J Help liéu
=

F-Test Two-Sample For Yariances
Fourier Analysis

Random Number Generation

Moving Average 1 _

Input

Input Range: By

I Labels in Firsk Raw ﬁ
Hinh 4.5 Hop thoai S |— Help
Moving Average

Cubput options

Qukput Range: %,

[ Chart Qukput [ sStandard Errors




M6t sb thuat ngir:

Input Range: Vung dia chi chita cac quan sat da biét

Labels in First Row: Tich vao day dé khang dinh 6 dau tién dwoc chon
khéng chira di liéu.

Interval: lan ky trudc ky du béo.

Output Option: Khai bao ving két xuat két qua.

Output Range: Nhap vao ving dia chi chira két qua hoac dia chi 6 dau
tién phiatrén bén trai clia vung chira két qua

NewWworksheet Ply: Két qua dwoc xuat ra trén mot sheet mai.

New Workbook: Két qua dwgc xuat ra trén mot file Excel mai.

Chart Output: Tich vao muc nay dé dua ra do thi két qua du bao.

Sandard Errors; Pua ra cac sai sO chuan cuta cac du bao.

+ Nhéan OK dé dwa ra két qua du bao.

Lai xét vi du 4.1 & trén dv bao bang phwong phap st dung trinh cai thém
Moving Average. Cac budc thiyc hién nhu sau:

- Nhap c6 s6 liéu thu thap duoc vao bang tinh nhu & trén.

- Tools\ Data Analysis\ Moving Average, OK. Bang hop thoai xuét hién ta

dién cac thong tin vao nhv hinh sau:

Input
lniuut Fange: |$C$21 G E
[ Labels in Firsk Ruaw ﬂ
Inkerval: |37 ﬁ
Cukpuk options
Qukput Range: |$E$22 E

|
¥ Chart Output W ‘standard Errors;

Hinh 4.6 Nhap cac thong s6 cho mo hinh dv bao
- Nhan OK ta duwgc bang két qué sau:




A B C ] E F G H J
17 | | Phuong phap trung bink déng die béo 58 108 so sink nédm 2006 véi n=3
18 | |5t dung Moving dverage
19
20 nam |so tré so sinh du bao | MA |[sai so chuan Moving Average
21 2000 29
22| | 2001 | - #N/A | #NA .
23| | 2002 8] - | #wia | #NiA I ’\7&? o o
24 | 2003 31 29 29| #N/a > 26 1 S
25| | 2004 29 30 30| #N/A S
26 | 2005 27 29 29| 0981306763 Data Point
ﬂ 2008 20 20| 1401057801
28
29 MNhdn xdt
30 Dy bdo dén nim 2006 s8 tré so sinh cla dia phuong A s 13 29 bé
3 wiii sal ¢f chudnla 1.4
32 Bé thi Moving Average cho ta ha duing
33 Primg thie té Actual
34 Buing dy bao Forecast

4.1.5 Du béo bang hoi quy tuyén tinh trong Excel

Pé du bao hdi quy tuyén tinh trong Excel ta c6 rat nhiéu cach nhw st
dung cac ham clia Excel va s dung trinh cai thém Regression.

4.1.5.1 S dung cac ham TREND, FORECAST, LINEST, SLOPE va
INTERCEPT

Pé du bao bang phwong phap st dung mé hinh hdi quy tuyén tinh don y
= ax + b (y labién phu thudc, x labién doc 1ap) khi biét duoc mot trong hai gia
tri ta c6 thé sr dung cac ham TREND, FORECAST, LINEST, S .OPE va
INTERCEPT.

» Sk dung ham TREND

- Trd veé gia tri doc theo dwong hoi quy (theo phuong phap binh phuong
nhd nhat)

- Cu phap: =TREND(known_y’s, known_x’s, new_x’s, const)

- Trong do: known_y’s, known_x’s, new_x’s la cac gia tri hoac vung dia
chi chira gia tri dabiét clia x, y twong (rng va giatri méi cla x.

const 1a hdng s6. Ngam dinh néu const = 1 (True) thi hdi quy

theo hamy = ax + b, néu const = 0 (False) thi hoi quy theo hamy = ax.




Xét vi du minh hoa sau:
Vi du 4.2: Lgi nhuan cla doanh nghiép phu thudc vao giathanh san pham.
Dung ham TREND dv béo Igi nhuan ma doanh nghiép sé dat dwoc khi gia thanh

san pham la 270.000 dong. Ta co6 két qua va cong thirc nhu sau:

A B C B E F
2 Phusemg phdp die beo hdi qup tupén tinh don p=ax+b
3 S dung hown STREND
4
] Loi nhudn (tr dong) | Gia thanh
6 312 250000
7 287 245000
8 267 2a0000
g 315 264000
10 259 255000
11 273 265000
12 302 275000
13 283 254000
14 321 260000
14 288.5113502 270000
16
17 Bl1:=TREMNIB&:B14,Ca:C14,C15, 1)
18 Ahdm wét:
18 Loinhudn 58 dat 288.811.356,9 déng khi gid thanh 1 270.000 déng

» S dung ham FORECAST
- Tinh, wéc lvgng gia tri twong lai can ctv vao giatri hién tai.
- CU phdp: =FORECAST(x, known_y’s, known_x’s)
- Trong do: x lagiatri dung dé du bao.
known_y’s la cac giatri hodc vung dia chi clia tap so liéu phu
thudc quan sat dugc
known_x’s la cac giatri hodc vung dia chi cla tap s6 liéu doc
lap quan sat duoc.
Xét Vidu 4.2 & trén: Ta co két qua va cong thirc du bao lgi nhuan (y) dat
duoc khi gia thanh san phdm (x) 1a 270.000 dong bang ham FORECAST nhu

Sau:




G H | [ J K L
Fhiremg phdp die bdo hdi quy tupén tinh dowm y=ar+b
St dung hém FORECAST

H15=FORECAST(I15 He:H14,16:114)
Mhm w6t
19 Lo nhudn s& dat 288.811.356,9 déng khi gia thanh I3 770,000 déng

Nhuv vay, du st dung ham TREND hay ham FORECAST déu cho ta cac

2

3

4

] Loi nhuin (o dong)| Gia thanh
] 31l 250000
7 287 245000
] 267 280000
g 315 264000
10 259 255000
11 273 245000
12 3nd 275000
13 283 254000
14 34 260000
15 288.8113560] 270000
16 [

17

18

két qua gibng nhau.
» S dung ham SLOPE va INTERCEPT
Ngoai viéc str dung hai ham trén dé dv bao ta cling cé thé st dung két hop
hai ham S_OPE dé tinh hé s6 goc a va ham INTERCEPT dé tinh hé s tv do b
ctia ham hoi quy tuyén tinh don y=ax+b. Thay cac hé s6 a, b nay vao ham s6 véi
giatri dabiét clla x hodc y ta sé timragiatri con lai can duv bao.
- Caphadp: =SLOPE(known_y’s, known_x’s)
= INTERCEPT (known_y’s, known_x’s)
Trong d6: known_y’s lacéac giatri hodc vung dia chi cla tap so liéu phu
thudc quan sat dugc
known_x’s la cac giatri hoac vung dia chi cla tap s6 liéu doc
[ap quan sat duoc.
Xét Vi du 4.2 & trén: S dung ham SLOPE va ham INTERCEPT dé dv bao
mirc loi nhuan (y) dat duoc khi gia thanh san pham (x) la 270.000 dong nhu
trong hinh sau:

10



M 0 P Q R g
2 Phusemg phér die beo héi gqup tupén tinh don p=ac+b
3 Sircung hérn SLOPE vé hémn INTERCEPT
4
5 Loi nhuan (tr dong) | Gia thanh a b
B 312 250000 -0.000240217 3536600277
7 257 245000
8 167 280000 v =-0.00024022 * z + 353.67
g 315 264000
10 250 255000 y | 288 31135&.“!
11 273 265000
12 302 275000 Cing thirc:
13 283 254000 RA=SLOPE(O6:014, PP 143
14 321 260000 SE=INTERCEPT({ O6:0 14, PAF 14
15 ? 270000 S10=RA*P15+56
16
17 | Whdm xét:
168 | Lo nhudn o8 dat 288 811.356,9 ding khi gid thanh 1 270.000 ding

» Sk dung ham LINEST
Taco thé st dung ham LINEST cho phuong phap dy bdo mé hinh hdi quy
tuyén tinh don y = ax + b va mé hinh hoi quy tuyén tinh boi y=
X1+ aXo+...+ aX, + b (*).
- CU phdp: =LINEY(known_y’s, known_x’s, const, stats)
- Nhap xong duoc két thic bang t6 hop phim Ctrl + Shift + Enter.
- Trong do: known_y’s, known_x’s, la cac gia tri hoac vung dia chi chira
giatri dabiét cia x va y twong tng.
const 1a hang s8. Ngam dinh néu const = 1 (True) thi tinh
toan hé s6 tv do b, néu const = 0 (False) bé qua b (b = 0).
stats la cac tham so thong ké. Ngam dinh néu stats = 1 thi
tinh cac tham s6 théng ké, néu stats = 0 thi bd qua. Cac tham s6 théng ké néu
dwgc tinh bao gom:
+ céc hé s6 cla da thirc dugc sap xép theo tht tw giam dan
My, Mp.1,..., My, My, btkc laa,, a,1,..., as, a;, b cila mé hinh (*).
+ céc sai SO chudn cla cac hé so sep, Sen, ..., S, Se1, S, (S&y
= #N/A khi const = False).

+ hé s6 xac dinh r,, sai O clia gia tri y sey.

11



square).

+ phan phdi F, s6 bac tv do df

+ SS¢q (regression sum of square) va SSeq (residual sum of

Bang stats dwgc bo tri nhw sau:
& 31 & & b
Seq Sh-1 e, e &
r se,
F df
SSeg SSresid

- Thay céc giatri clia cac hé s6 tim duoc vacac giatri clia cac bién da biét

vao ham hoi quy dé tim ragiatri can dv bao.

Xét vi du 4.3: Loi nhuan ctia doanh nghiép (y) phu thuéc va giathanh san

pham (x), chi phi quan ly (x,), chi phi ban hang (xs). Dy bao lgi nhuan cla
doanh nghiép dat duoc khi x, = 600, X, = 35, X3 = 25 bang ham LINEST nhu

hinh sau:
A B c D E F
25 FPhusemg phdp die bdo héi qup tupén tinh sir dung hiza LINEST
2B Loinhuin vy | Gia thimh x1 | Chi pld quan 1y x2 | Chd phi ban hang 3
27 {tr [Iﬁng} {nghin ﬂfmg} {tr ﬂfmg} (tr ﬂfmg}
28 540,000 450 30.2 20.3
29 520.000 520 321 21.2
30 541.000 550 28.7 221
3 532.000 555 28.6 241
332 530.000 515 31.2 20.3
33 560,000 540 28.7 24.7
34 547,000 S60 28,3 23.5
35 559.000 575 34.1 24.9
36 582,000 530 34.5 24.8
37 733.504 a0 35.0 25.0
a8
39 LINEST 0.48183692 3.321121514 0.204214223 322017320
40 4.904704402 34255372603 0252185439 132232015
41 0.371569528 21.45901741 AIA #lia
43 0986709857 5 A #ra
43 1363.108415 2302.447141 A #7A
44
45 C3=LIMNEST(B2EB36,028E36,1,1) Ctrl + Shift + Enter
46 Hiémn héi quy
47 v=0481 *xl + 3321 *x2 + 0.204 * =23 + 322017
48 B3T7=C39*C37+D30*D37+E3*EIT+F 30
49 Mhdm wét: Fhi gia thanh 13 600.000 4, chi phi quan ¥ 1a 35.000.000 4,
a0 chi phi ban hang 14 25.000.000 4 thi 1d nhudn doanh nghiép =€ dat dwoc 1d 733,364,000 4

12



Cha y: Trong treong hop cé hai bién ta ciing tién hanh tuong tw nhw

trvong hop c6 nhiéu bién & trén.

4.1.5.2 Slr dung trinh cai thém Regression dé hoi quy va dy bao

Ngoai viéc str dung cac ham dé du bao cho mo6 hinh hdi quy tuyén tinh

nhw da trinh bay & phan trén, ta cé thé st dung trinh cai thém Regression trong

bd phéan tich di¥ liéu Data Analysis.

Quy trinh 1ap bang hoéi quy tuyén tinh trong Excel

- Nhap s6 liéu vao bang tinh déng thoi theo tirng cdt hodc dong thoi theo

trng dong.

- Chon Tools\ Data Analysis\ Regression, OK .

lvot dwoc xudt hién nhw sau:

Data Analysis @@

Analysis Tools

Histogram

Mowing Average

Random Mumber Generation
R.ank and Percentile

Regression

Sampling

t-Test: Paired Two Sample For Means

t-Test; Two-Sample Assuming Equal Variances
t-Test: Two-Sample Assuming Unequal Yariances
z-Tesk: Two Sample for Means

o

Céc bang hop thoai lan

Cancel
Help

Hinh 4.8 Hop thoai khai
bao cac théng s6 clia mo
hinh hoi quy

Regression

Input
Input ¥ Range:

Input % Range:

[ Labels
[~ Confidence Level:

Oubpul options
" Qutpuk Range:
* Mew Workshest Ply:
™ Mew Woaorkbook

Residuals

[~ Residuals
| Standardized Residuals

Marmal Prabability
[ Mormal Probability Ploks

Hinh 4.7 Hop thoai chira
cac cong cu phan tich
dir liéu
| =
N Zancel
g
[ Constant is Zero ﬁ
95 i
g
—

I~ Residual Plots
I Line Fit Plots
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M6t sb thuat ngir:

Cac lya chon nhép dir liéu vao input:

Input Y Range: VVung dia chi chira bién phu thudc Y
Input X Range: Vung dia chi chira cac bién doc lap X

Labels: Tich vao muc nay dé khang dinh & (cac &) dau tién khdng chita dir

liéu hoi quy

Constant is Zero: Tich vao muc nay dé khang dinh hé s6 tv do clia ham

hoi quy tuyén tinhb =0

Confidentce Level: D0 tin cay cla hdi quy (mac dinh 1a 95%) bing 1-a

vGi o lamic y nghfa hay xac sudt mac sai 1am loai mét bac bo Ho trong khi Hy

ding.

Céc lwa chon két xuat két qua Output Option:

Output Range: VUng hodc 6 phia trén bén trai clia vung chira két qua
New Worksheet Ply: In két qua ra mot sheet khac

New Workbook: In két qua ra mot file Excel mai

Céc lwva chon khéac Residuals: Tich vao cdc muc nay dé dua ra
Residuals: Sai s8 do ngau nhién

Sandardardlized Residuals: Chuan hoa sai s6

Residuals Plots: D0 thi sai sO

Line Fit Plots: B0 thi ham hdi quy tuyén tinh

X&c sudt phan phdi chuan Normal Probability:

Normal Probability Plots: D0 thi xac sudt phan phdi chuan

- Nhan OK dé dua ra két qua hoi quy.

Thay cac hé s6 ctia mo hinh hoi quy tinh dwoc va cac giatri da cho trong

ky du bao vao ham hoi quy ta sé tinh dwoc gia tri can du bao.

thanh

Lai xét vi du 4.3 & trén: Loi nhuan clta doanh nghiép (y) phu thubc vagia

san pham (x4), chi phi quan ly (x,), chi phi ban hang (x3). Dv bao loi

nhuan clia doanh nghiép dat duoc khi x, = 600, X, = 35, X3 = 25 bang cbng cu

Regression ta lam nhu sau:
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- Nhép s6 liéu vao bang tinh nhu & phan trén

- Chon Tools\ Data Analysis\ Regression, OK. Bang hop thoai Regression

xuat hién ta dién cac thong tin nhu trong hinh sau:

Regression

Input

Input ¥ Range:

Input ¥ Range:

[ Labels

v Confidence Lewvel:

Cubput options

{ Qutput Range:

EY
[$C$28:5E436 Y
[ Constant is Zero
a3 Yo
|e:555 Y

" Mew Warksheet Ply: |
" Mew Workbook

Fesiduals
[ Residuals

[ Standardized Residuals

[ Residual Plaks

Mormal Probability
[ Mormal Probability Plats

[ Line Fit Plaks

2X

K

Zancel

Help

f ik

Hinh 4.9 Khai bao cac théng sb ctia m6 hinh

- Nhan OK ta duoc bang két qua sau:

53
54
55
a6
a7
58
549
G0
A1
62
B3
G4
G5
B
BY
B8
69
70
71
72
73
74

B C D E F G H | Al
Fhisemg phdp die hdo hoF qup siv dung trinh cid thém EEGRESSTON
SUMMARY OUTPUT
Fagrassion Satistics
Iultiple R 0.60938111
R Square 0.37158695
Adjusted R Square -0.005009
Standard Frror 21.459017
Dhservations a2
ANOVA
di Ay MY F o dignificance F

Regression 3 1363108415 454 37 09867 0469686209
Residual 50 2302447141 460.49
Total & 3665 555556

Coefiicients Stamdard Eyvvar) ¢ Stet | Fovadue | Lowey 5% Ubper 05% Lowey 98, 0% Jupar 98, 0%
Intercept 32291733 132.2320146) 2.4421 0.0585 -16.99533 662 32999 -122.0342 767 56584
H Wariable 1 0.2042142 0.252185639) 0.8098 04549 -0.4440485 0.852477 -0.644373 10528013
X Wariahle 2 3.3211215) 3425372693 0.9696 0.3768| -5.4840649 12.126308 -3.205019 14.8347262
H Wariahle 3 04815369 4 994704402 0.0965 0.9269) -12.35767 13.321344  -16.3253 17 258971
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Mot sd thuat ngl trong bang két qua:

+ Bang tom tait SUMMARY OUTPUT:

Regression Satistics: Céc thdng so clia md hinh héi quy

Multiple R: Hé s6 twong quan bdi (0<=R<=1). Cho thdy mtc db chat ché
ctia moi lién hé twong quan boi.

R Square: Hé sd xac dinh. Trong 100% su bién ddng cla bién phu thudc
Y thi cé bao nhiéu % sy bién dong la do cac bién doc 1ap X anh huéng, con lai
lado sai sB ngau nhién.

Adjusted R: Hé s6 xac dinh mau diéu chinh. Lahé s6 xéac dinh c6 tinh dén
dod Ién hay nho cla bac tw do df.

Sandard Error: Sai s6 chuan clia Y do hoi quy.

Observation: S8 quan sat hay dung luong mau.

+ Bang phan tich phuong sai ANOVA (Analysis of variance):

Regression: Do hoi quy

Residual: Do ngau nhién

Total: Téng cong

Df (Degree of freedom): SO bac tu do

SS (Sum of Square): Tong binh phurong ctia mirc dong (sai léch) gilra cac
giatri quan sat cta Y (ky hiéu laY;) vagiatri binh quéan cla ching

MS (Mean of Square): Phrong sai hay s6 binh quéan clia tong binh phuong
sai léch ké trén

TSS ( Total Sum of Square): Tong binh phrong cla tat ca cac murc sai
|éch gitra cac gia tri quan sat Y; vagiatri binh quan clia ching Y

Do hoi quy Regression ESS (Explained Sum of Sguare) la tong binh
phuong cac sai léch gilra cac giatri ctia bién phu thudéc Y nhan dwoc tir ham hoi
quy mau (ky hiéu Y*;). D06 16n clia ESS phan anh mic do giao dong cla cac gia

tri c4 biét ctia md hinh voi gia tri trung binh mau ham héi quy.
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ESS= Zi &*i _Yj
Do ngau nhién Residual RSS (Residual Sum of Square) la téng binh
phrong cla tat ca cac sai léch gitra cac gia tri quan sat ctia Y (Y;) vacéc giatri

nhan duoc tir ham hodi quy Y,

RS-Y e =Y v )

Taco thé kiém tra chéo nhu sau:

TSS = ESS + RSS

R*=ESY TSS

SD* = VAR = MSS of RSS

F-stat: Tiéu chuan F dung lam can ct dé ki€ém dinh do tin cdy vé mat
khoa hoc (th6ng ké) ctia toan bd phwong trinh hoi quy

Sgnificance F: F ly thuyét

+ Béang phan tich héi quy:

Coefficients: Cot gia tri clia cac hé s6 ham hoi quy:

- Intercept: Hé sO tv do b. Hé s6 nay cho thiy xuat phat diém clia duong
hoi quy

- X Variable 1, X Variable 2, X Variable 3...1a cac hé sd gdc clia cac bién
twong tng Xy, X2, Xa...

Standard Error: (se) do Iéch chuén clia mau theo bién x;

t-stat: Tiéu chuén t dung lam cdn ct dé kiém dinh d tin cay vé mat khoa
hoc (théng ké) clia do co gian a (i = 1,2,3...,n) tirc la clia mdi lién hé gilta X va
Y.

P-value: X&c sudt dé t > t-stat, dung kiém dinh do tin tin cay vé mat khoa
hoc (théng ké) clia do co gian a (i = 1,2,3...,n) tirc la clia mai lién hé gilra X va
Y.

Lower 95%, Upper 95%, Lower 98%, Upper 98%: la can du¢i vacan trén
clia khodng wéc lwgng cho cac tham s voi do tin cay 95% va do tin cay 98%.

- Nhan xét: Dwa vao bang két qua trén ta co6 phuong trinh hoi quy:
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y=0.204* X, + 3.321 * X, + 0.482 * x5+ 322.917

Nhuw vay khi x; = 600, x, = 35, x3 = 25 thi giatri du bao clia y tinh dwgc
& y =0.204 * 600 + 3.321 * 35 +0.452 * 25 + 322.917 = 573.731. Tl laloi
nhuan sé dat duoc la 573.731.000 dong.

Ngoai ra, dwa vao bang két qua ta cling thay:

+ N&u chi phi quan ly x, va chi phi ban hang x; khong déi thi ct tang 1
nghin dong gia thanh don vi x; s8 lam cho lgi nhuén y tang 1én 0.204 tr déng.

+ Néu gié thanh don vi x; va chi phi ban hang x; khéng di thi ¢ tang 1
triéu dong chi phi quan ly x, s8 lam cho lgi nhuan y tang 1én 3.321 tr dong.

+ NEu gia thanh don vi x, va chi phi quan ly x, khong doi thi ci tang 1
triéu dong chi phi ban hang xs s& 1am cho lgi nhuan y tang 1én 0.482 tr dong.

+ Diém xudt phat clia md hinh b = 322.917 cho thdy cac nhan t6 khac
lam tang lgi nhuan 1a322.917 tr dong.

+ Multiple R = 0.61 cho thdy m6i quan hé gilra cac bién la twong doi
chat ché.

+ R?=0.37 cho thdy trong 100% su bién dong ctia lgi nhuan thi c6 37%
bién dong la do gia thanh don vi, chi phi quan ly va chi phi ban hang, con 63%
|a do cac yéu t6 ngau nhién va céc yéu t6 khac khdng cé trong mé hinh.

4.1.5.3 Kiém dinh cac hé s6 hoi quy va md hinh hoi quy

Ung véi mbi mau quan sat, sau khi chay md hinh hoi quy ta sé tim duoc
dang ctia mo hinh tng thé. Tuy nhién, v&i xac sudt mac sai 1am cho phép can
xé&c dinh md hinh liéu c6 pht hop hay khdng? Bé khang dinh dugc doi hdi phai
kiém dinh s phu hop cia md hinh, cac hé s6 hoi quy va wéc luong cac hé sé
nay va@i dé tin cay cho phép.

> Kiém dinh sw pht hop ctia mo hinh

DPé cb két luan chinh xac vé suw pht hop clia mo hinh (ton tai hay khong
moi quan hé (suv twong quan) gitta cac bién) ta tién hanh kiém dinh mot trong

cac cap gia thuyét sau:
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Ho: R? = 0 (khéng c6 méi quan hé gitra c4c bién)
H.: R? = 0( c6 méi quan hé gilta cac bién)
Hoac:

Ho: B 1=B2=...= B k=0

H,: TOn tai it nhat mot hé s6 g ; khac O.

R? /(k —1)

Tiéu chuan kiém dinh duoc dunglaa F= —— -~
(1-R%)/(n—k)

NEu Ho ding thi F ¢6 phan phéi f, (k-1,n-k) cho nén mién bac bo ddi voi
gia thiét Ho la

Wa={Fqs =w; Fe > f, (k—];n—k)}
- R?*)/(n-k)

Déi voi md hinh tuyén tinh don taludn c6 R? = riyy.

Chay: f, (k—1n-k) c6 thé tinh dugc bang cach sir dung ham FINV

Cu phap: =FINV(probability, deg_freedoml, deg_freedom?2)

Trong do: probability 1a mirc y nghia, deg_freedoml, deg_freedom2 la
cac 0 bac tu do thir nhat (k-1) va tht hai (n-k) (v&i k la sb bién doc lap van la
sO quan sat ctia mo hinh hoi quy)

Xét ti€p vi du 4.3: Tién hanh kiém dinh su si phu hop ctia mé hinh hoi
quy mau ta lam nhv sau:

Kiém dinh cap gia thuyét:

Ho: R? = 0 khéng cd sv phu thudc gitra c4c bién

H.: R? = 01tdn tai it nhat mot méi phu thudc gitra cac bién

Nhin vao bang két qua ta thdy F,—=0.99 va tinh duoc fq0.(3,6) theo cong
thi/c =FINV(0.02,3,6) = 7.29 nén Fys > fo02(3,6) do dd Fgs thudc mién bac bd
W02 . Do d6 bac bd Hy vachdp nhan Hj tiec 1a co sy twong quan hay tén tai moi

guan hé gilta cac bién ctia mo6 hinh (md hinh héi quy nay la phu hop).
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Cha y: Ta ciing c6 thé kiém dinh bang cach so sanh gia tri F-crit
(significance F) ctia m6 hinh v&i mirc y nghia o.

> Kiém dinh gia thuyét vai cac hé sd hoi quy

Sau khi tién hanh kiém dinh sy phu hop ctia md hinh ta cling can phai
kiém tra tirng hé s6 cu thé trong md hinh hdi quy dé khang dinh s ton tai hodc
c6 thé nhan mat gid tri cu thé nao dé clia cac hé so.

Kiém dinh cap gid thuyét: Ho: pi=Bova Hi: B #Po

~

Tiéu chuan kiém dinh: T = PBi=Bo ~T(n-kK).
Se(B;)

V@i mién bac boé déi voi Hola: Wa:{qu = BB ) T ta,z(n—k)}

Chay: t_,,(n—k)cé thé tinh duoc bang cach st dung ham TINV

Cu phap: =TINV(probability, deg_freedom)

Trong do:  probability la mtrc y nghia (a/2)

deg_freedomlaso bac tw do (n — k)

Xét vi du 4.3 & trén: Tién hanh kiém dinh cac hé s6 hoi quy clia mo6 hinh
hoi quy mau véi mirc y nghia oo = 0.05 ta lam nhu sau:

Kiém dinh cap gia thuyét: Ho: &y =0va H,:a =0

Tl bang két qua ta c6: Tgs = 0.81 va tinh duoc toes(6) theo cong thirc
=TINV(0.025,6) = 2.97 nén - to025(6) <Tgs < toos(6). DO dd, chua c6 co s& béac
bd Hy tirc 12 & mirc y nghia 5% chua thé khang dinh c6 su &nh hwéng cla gia
thanh dén lgi nhuan

Tuwong tw nhw vay ta sé tién hanh kiém dinh d6i véi ba hé s6 con lai cla
mo hinh trong céc trudng hop ki€ém dinh tréi vakiém dinh phai.

» Uoc lvong cac hé sd hoi quy

Khi d& xay dwng dwoc md hinh hoi quy mau ta can phai voc lvong cac hé

s clia ham hoi quy dé suy rong cho tong thé.

20



fx A BB, s
Tacothong ké: T = 2L ~T(n-k) vadi (i=1,k).
g =5) (n-K) (i=1,k)

Dua vao thdng ké nay va céc gia tri t¢i han Student ta c6 thé xay dung

duwoc khoang tin cay chira hé sé hoi quy tong thé nhu sau:

Vi do tin cay 1-o cho trwdéc va gia tri t¢i han cla quy luat phan phdi

Student talubn tim duoc xéc suit dé:

{

bién doi tvong dwong vardt radwoc:

6i_Bi

~

Se(Bs)

<ta,2(n—k)J =1l-a

Khoang tin cay cho B tong thé la

G -t (- K)Se(, )i, +1,, (- K)Se(f))

Chuy: Tacé thé dwa vao két qua clia Lower(1-a)% va Upper(1-a)% trén
bang két qua dé biét khoang tin cdy cho cac hé so hoi quy.

Xét vi du 4.3 & trén: Ap dung cong thic trén ta voc lwong hé s6 goc a;
cho md hinh tong thé vai do tin cay 1-o = 98% nhu sau:

to.01(6) = 3.707

0.204 - 3.707*0.252 = -0.73 va0.204 + 3.707*0.252 = 1.138

nén-0.73< g < 1.138

Vay voi do tin cay 98% hé sd hoi quy gilta gia thanh va lgi nhuan trong
tong thé vung nghién clru giao dong trong khoang : (-0.73, 1.138)

Tuwong tw nhu trén ta lan lwot ti€én hanh wéc lwgng cho cac hé s6 con lai
clia md hinh hdi quy mau rdi suy rong cho téng thé.

4.1.6 Du bao bang hdi quy phi tuyén

Cac md hinh phi tuyén sau khi dwa dwoc vé dang mé hinh tuyén tinh ta sé
tién hanh hoi quy, kiém dinh va dy bdo nhi md hinh tuyén vira nghién clru &

phan trén.
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4.1.6.1 Cac m0 hinh phi tuyén c6 thé bién do6i vé mé hinh tuyén tinh

Dé bién doi cac mo6 hinh phi tuyén v& md hinh tuyén tinh ta c6 thé st
dung phuong phap logarit hai vé cla phuwong trinh, dat an phu...Sau day la mot
s mo hinh phi tuyén cé thé bién ddi vé moé hinh tuyén tinh:

» Ham san xuét Cobb Douglas (CD)

Dang ham: Y = AX:"2X%2 . X .. X" (1)

Trong do: Y 1a két qua san xuat. X;°*, X2, X®,... X" lambc dau tw
cac yéu t0 san xudt (dat dai, lao ddng, cong nghé...) cho san xuaét.

DPay la mot ham rat phu hop véi ly thuyét kinh t€ vé quy luat dau tv tham
canh. Tinh toan don gian vi c6 thé dwa vé dang tuyén tinh bang cach logarit hoa
hai vé cta (1):

LnY =LnA +b;LnX; ++ by LnX, +...+ b LnX; +...+ b,LnX,

Taco thé viét lai la

LnY =by+ b LnX; ++ b, LnX, +...+ biLnX; +...+ b, LnX, (2)

DPay chinh la dang md hinh tuyén tinh véi cac bién la LnY (bién phu
thudc) ,LnX;, LnX,,..., LnX;,...,LnX, (cac bién ddc lap).

Phén tich céac tham s ctia ham CD:

+ Hiéu suat ctamot don viyéutdi: oY/ o X;=b* Y/X, (i=12,...n)

Co nghta la néu dau tv thém 1 don vi clia yéu td sx i S8 mang lai thém 0
Y/ & X; don vi san pham, véi gia thiét la mic dau tw cac yéu té khac khong thay
doi.
+D0 co gidn cla san lvong theo Yéutd iz myxi = @Y/ Y )/ (O Xi/ X, ) = b (
i=1,2,...,n). C6 nghia la san lvgng tang thém b; % khi yéu t6 sx i tang thém 1% ,
vGi gia thiét lamic dau tv cac yéu td khac khong thay doi.

» HOi quy Parabol

Ham héi quy Parabol la dang phuong trinh cia mot tam thirc bac 2:
Y =aX®+bX +c+U; v6ii=12,..,n
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DE giai duoc bai toan nay s& ¢d hai cach:
+ Udc luong cac tham s6 cdu dang hoi quy Parabol theo phuong phap

binh phuong nhé nhat:

f(ab) = Y (Y, —ax? —bX, —c)*~ > min

i=1

Dods: F g H_g T oy
oa ob oc

Hay:a) X!'+b) XP+c) X7=> X2,
ay XP+bY XZ+c) X, => XY,
ay Xz+bY X, +cn=>Y,
Giai hé phurong trinh ta xac dinh dwoc cac hé sé ctia moé hinh. Sau khi xac
dinh xong cac hé s6 clia mé hinh ta st viét dugc md hinh hoi quy.
+ Dat X, = X% = X*X rdi tién hanh wéc lwong nhu d6i voi mé hinh hoi
quy tuyén tinh.
» HOi quy Hyperbol don
Ham hoi quy Hyperbol don cé dang:

Y= ;m +u  (i=1,2,...n).

Pé giai dwoc bai todn nay s& ¢d hai cach:
+ U6c lvgng cac tham s6 cau dang hoi quy Hyperbol theo phuong phéap
binh phwong nhé nhét:

fab) =S¢ -2 _p2->mnDods: F—o & _o
(ab) Zl( X. )"~ > min da  ob

Hay : ay = +bY = 3=t vaay --+bn=3Y

Giai hé phuong trinh tatim duoc cac hé s6 a va b roi thay tré lai phuong

trinh héi quy.
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+ DE don gidn cho viéc wdc lvong trong Excel ta dat Z = /X roi tién hanh
wéc lvong twong tw nhu mé hinh tuyén tinh véi hai an Y vaZ.

» HOi quy Hyperbol boi

Ham hoi quy Hyperbol bdi c6 dang:

Y= b0+&+b—2+£+...+ by
X, X, X, X

Pé chuyén vé dang hoi quy tuyén tinh ta dat Z; =1/X; ta cd phwong trinh
duoc viét lai l&

Y =by+ byZy + byZ, + ..+ bZ,.

V@i mo hinh tuyén tinh nay tatién hanh cac bwdc nhu mé hinh tuyén tinh
nghién clru & phan trén.

> HOi quy mii

am hoi TR bg +by X1 +by X 5 +...4+b, X
Hamhmquymucodang;Y:eo 1 X1 +by X, X

Logarit co sO e cho ¢ hai VEé ta co:

LnY = by + b X1 + X, + ... + bX,.

Pay la md hinh hdi quy tuyén tinh v&i bién phu thudc LnY va cac bién
doc lap Xy, X,, ..., X

> HOi quy dang y = ba*

Ladang ham mii. Ta logarit co s6 e cho ca hai V€ ta co:

LnY = X.Ina+ Inb.

Tl s6 liéu diéu tra thuc té ta tinh dwoc cac gai tri Ln sé tré thanh mé hinh
hoi quy tuyén tinh don véi bién phu thudc LnY vabién doc lap X.

Xét vi du 4.4: Nguoi ta khdo sat va tham do m6i quan hé clia nam dai
luvong Y, X1, Xz Xz, X4 duoc biét rang méi phu thudc cla ching cé dang
phuong trinhsau: Y =b+a * X+ & * LnX, + & * X2+ a * 1/X,4. Vi cac s6
liéu da cho hdy hoi quy moé hinh vady bao Y khi X; = 20, X, = 15, X3 =50, X4
=8 v0li 0=0.05

Bai gidi: Tatién hanh theo cac buéc sau:

- Nhap, dat vatinh an phu cho céc bién nhuw trong hinh sau:
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B c ] E F G H I J K L
3 | Hdi qup md hinh: Y=b+al*X1 + a2*InX2+a3*353"2+ad *1/34
4 Y X1 X2 X3 X4 Y X1 | LnX2 | X342 | 1/X4
] 613 15.4 12 28 4 613 15.4] 24540 T4 0.25
B a0 185 i 46 3 50 185 L7918 2116| 0.3333
7 13 16.2 12 35 5 13 16.2] 24840 1225 0.2
8 133 14.3 g 41 i 133 14.3| 2.0794| 1651 0.1687
g 602 15.4 g 38 4 602 13.4) 20794 1444 0.25
10 014 15.4 17 43 5 014 15.4] 28332 2304 0.2
11 873 15.2 12 36 3 873 15.2] 24849 1294| 03333
12 420 17.3 11 44 5 420 17.3] 23970 1936 0.2
13 102 16.3 10 26 5 102 14.8| 2.3024 676 0.2
14 115 14.4 12 50 i 115 1g.4| 24849  2500| 0.1687
15 134 14.3 8 44 4 134 14.3] 20794 2114 0.25
16 44 15.4 13 47 fi 48 15.4] 25649  2209| 0.1687
17 20 15 50 8 20 27081 2500 0.12%
18 |Cdng thive: H5=h5 J5=LID 5y copy cdng thikc cho cac 4§ con lai
19 [5=C5 Ki3=E5*ES
20 L5=1/F5

- Chon Tools\ Data Analysis\ Regression, OK. Bang hop thoai Regression

xuét hién ta dién cac thoéng tin nhu trong hinh sau:

Regression
Input
Input ¥ Range: |$1$4I$L$15| y
Input ¥ Range: |$I$4:$L$16 E
[v Labels [ Constant is Zero

[ Confidence Level: a5 %

Cubput options

{ Qutput

Range: |$N$4 E

" Mew Warksheet Ply: |
" Mew Warkboaok

Residuals
[ Residuals [ Residual Plats
[ Standardized Residuals [ Line Fit Plats

Marmal Probabilitsy

[ Mormal

Probability Plots

2

k

Cancel

W

Help

Hinh 4.10 Nhap céac théng s6 cho mé hinh

- Nhan OK ta duoc bang két qua sau:
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] [u] P °] 5] =1 T 1] W
4 |[SUMMARY QUTPUT
5
[ Regression Statistics
7 |Multiple R 0.7307367
2 R Sguare 0.5339761
3 Adjusted R Square 02676767
10 | Standard Error 28623594
11| Obzervations 12
12
13 | ANOWA
14 of S5 M= F ignificance F
15 |Regression 4 BSTMSEE218 2BE+05 20052 019822
16 |Residual 8735291082 81933
17 | Total 11 1230656
12
13 Coefficients Standard Ervar| t Stat | Povaloe Lower 959% Upper 35% awer 95, 0% Joper 95.0%
20 |Intercept -2448181 0 1620720885 -1.51| 04747 -6250.57 | 1384212 -6280.574 | 1384.2125
2 ¥ 32469211 BE.OES09075 0043 09627 -155.1 | 161.5941 1551002 161 59409
22 |Ln¥2 33604505 3454971118 242 00461 | 1907475 1653.015 19.07478 1653.0153
23 | W32 0017667 0146049424 | 0412 09071 -0.36302 0327635 -0.363019| 0.327E046
24 104 ISE0106 1664.83534 24135 006895 -376601 7496813 -376.6012 74965133
25
26 | Nhin xét:
27 |Phueong trink ki guy ¥ =-2448.18 + 325%E] + B36.05*LnX2 — 0.02*E352 + 3560.11*1 74
23 |\ WOI mokc ¥ nghi 959 thic khi X1 = 20, X2 =15, X3 = 50, X4 = & gia tri du bao ¥ & 2581 6551
29 |Cang thic L28=0204 1 TR0 +J1 THO2Z24+H1 T*023+L1 7+024
30

4.1.6.2 S dung cac ham GROWTH va LOGEST

Ngoai viéc st dung trinh cai thém Regression cho mé hinh hoi quy phi
tuyén ta con c6 thé st dung ham GROWTH vaham LOGEST.

» S dung ham GROWTH

- Dung dé hdi quy phi tuyén theo md hinh Y =b* m*

- CU phap: =GROWTH (known_y’s, known_x’s, new_x’s, const)

Trong dé: known_y’s, known_x’s, new_x’s la cac giatri hoac vung dia chi
chtra gia tri da biét cla x, y twong (ng va giatri méi cla x.

const 1a hang s6. Néu const = 1 (True) tinh hé s& tw do b (ngam

dinh), néu const = 0 (False) bé qua hé s6 b (b = 1).

Vi du 4.5: Gia st gilra hai dai lwong X va'Y c6 moi quan hé ham mii: Y
= b* m*. Vi s6 liéu da cho tanhap vao bang vatién hanh de bao Y khi X =

20 nhw trong hinh sau:
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F G H | J k. L fl [+ 0] F ] R
1 | Doe bdo phi tupén béng hém GROWTH
7 | MG hinh dir béo: Y =b*m"X
3
4|y 124 16.3] 15.4] 18.1] 16.2] 24.6] 20.1] 18.7] 19.4] 16.7] 15.6] 16405
5 X 13 36| 24| 19| 17| 28] 35| 28] 31| 28] 24 20
B
7 | Cong thire: R4=GROWTH(G4:04,G5:05 k5,13
8 Mhén xét: Khi X = 20 thi ¥ = 16.405

» S dung ham LOGEST
- Duing dé hoi quy phi tuyén theo mé hinh:
Y =b*m *t*m, %% *m,*"
Céch str dung ham LOGEST giong nhi ham LINEST
- Cl phap: =LOGEST (known_y’s, known_x’s, const, stat)
Trong d6: known_y’s, known_x’s, stat giong nhu ham LINEST.
const la hang s6. Néu const = 1 (True) tinh hé s6 tw do b (ngam
dinh), néu const = 0 (False) bd qua hé s6 b (b = 1).
NEu bd qua gia tri clia X thi gia thiét X = {1, 2, 3...} voi sb
phan ti bang s6 phan tr cta Y.
Vi du 4.6: Gia st gilra ba dai lvgng Y, X; va X, cd méi quan hé ham mii:
Y =b* my* m, *?. Véi s6 lieu da cho ta nhap vao bang tinh vatién hanh du
bao Y khi X, =12 va X, = 25 nhu trong hinh sau:

F G [ H I 0 kLM Nl o P @ R
14 | Dy b phi tupén héng héwn LOGEST
15 MG hinh die bdo: T=b* my rm ©
16 Y X1 | x2 LOGEST 097 1.02 412 Ctrl + Shift + Enter
17 250 15 32 0.03 0.03 1.2
18 243 16 28 0.18 0.42 #Va
18 261 13 35 0.86 8 #VA
20 150 14 34 0.3 1.33 @&¥a
21 452 23 209
22 352 17 24 Cong thite L16=LOGEST(F17F27,G17H27.1,13
23 621 17 27 Hima hii quyp: Y=412%1.02"%1 *0.97 ~ X2
24 531 21 23 Die bdo: Y khi X1=12 (X2=25
25 154 19 26 Cong thite F28=116*M16*G28*L16*H2E
26 253 16 21
27 241 13 30 My iy, ki X1 =12 w4 X2 = 25 thi ¥ = 123111.5
28 [123111.5 12 25
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4.1.7 Str dung db thi dé dv bao

Ngoai viéc st dung trinh cai thém Moving Average ta co thé du bao trong
Excel bang cach tao dwdng xu huéng nhu sau:

+ Chon vung s0 liéu thu thap dwoc (goi ladong co s6)

+ Khdi dong Chart Wizard va lam theo céc budc dé vé do thi dang Line

+ Sau khi vé duwgc do thi, kich phai Ién series di liéu va chon Add
Strendline...\ Moving Average, OK dé hoan tat.

Vidu 4.1 & trén: Vé do thi dv bao sb tré so sinh & dia phwong A theo cac
bwoc sau:

+ Chon vung s0 liéu thu thap C21:C26

+ Nhép lén biéu twong Chart Wizard trén thanh cong cu 1 hoac chon tw
thanh menu chinh Insert\ Chart...Bang hop thoai Chart Wizard — step 1 of 4 —
Chart Type xuat hién chon loai do thi Line trong muc Standard Types r6i nhan
Next.

+ HOp thoai Chart Wizard — step 2 of 4 — Chart Source Data (nguon di
liéu clia do thi) xudt hién chon Columns trong Tab Data Range. Trong Tab
Series ta dién cac thong tin vé tén dwdng do thi Name, cac giatri (dia chi) cla
truc X Category (X) axis labels vao do thi nhu trong hinh sau:

Chart Wizard - Step 2 of 4 - Chart Source Data @@

32
|
a0
23
28
ar
26

—b— 55 bré s sinh

2000 2001 2002 2003 2004 2005

Seties
#-:, arne: |="Sﬁ tré s sinb” E
| vaues:  [=vdeirgcdeniscees ]

Add Remove

Category () axis labels: |=vd4. 11$B$21:$B427 y
@ Cancel | < Back. | Mext = I Finish |
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Hinh 4.11 HOp thoai khai bao ngudn di liéu
+ Nhén Next dé chuyén sang hop thoai tiép theo Chart Wizard — step 3 of
4 — Chart Options gdbm cac lua chon cho do thi sau: Titles (tiéu dé), Axes (cac
truc), Gridline (6 lwgi), Legend (vi tri cac chu thich), Data Labels (ca&c nhan di
liéu) va Data Table (bang dir liéu). Ta dat tén cho cac tiéu dé trong tab Titles
nhuw trong hinh sau:

Chart Wizard - S5tep 3 of 4 - Chart Options

T|es| Bxes l Gridlines l Legend l Data Labels | Data Table
Chart title:
|D|,r bao s8 tré so sinh LD e E D
Cateqory (1) axis: e
- 3 st
&
| ) A
Walue (V) axis: 'g o 5/“‘\ .ff \
|sﬁ tré s sinh £ 23 \;": \\ ESLTLD
o \:.
| 26
25
2000 2001 2002 2003 2004 2005
| im
@ Cancel | < Back | Mext = | Einish |

Hinh 4.12 Hop thoai chira cac lva chon clia do thi
+ Nhéan Next dé chuyén sang hop thoai lwa chon vi tri d6 thi dwoc hién thi
Chart Wizard - step 4 of 4 — Chart Location, tich vao As new sheet dé cho do thi
hién thi vao mot trang méi con tich vao As object in dé do thi hién thi vao ding
trang lam viéc. Nhan chudt vao As object in nhu hinh sau:

Chart Wizard - 5tep 4 of 4 - Chart Location

Flace chart:

lmll | © Asrewshest: [Chartl

o

Slul 5 As objectin: O - |

@ Cancel | < Back, | | Einish |

Hinh 4.13 HOp thoai xac dinh vi tri chira do thi
+ Nhan Finish ta c6 do thi nhv hinh sau:
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a2
M
a0
29
22
27
26
26

s e s sink

r £ - -
D bao s tré s sinh

Laatt
" Pt
v e e [—+— Lzi nhuin
w "h.,\“h‘# I
Series "Loi nhuin” Point "2005"
T
2000 2001 200z 2003 2004 2005
reLm

+ D€ xuat hién duong du bao ta kich phai vao dwong do thi réi chon Add

Strendline, hop thoai Strendline xudt hién ta chon loai d6 thi Moving Average

V@i 3 ky trong tab Type nhu hinh sau:

Type ] options |
Trend/Regression type

i

<

Linear Logarithmic Polynomial
..)"-//. —-/‘f m -
Powet Exponential Mowving Average

Based on series:

.

QK | Cancel

Hinh 4.14 HOp thoai chira cac loai do thi

+ Nhan OK ta dwoc do thi sau:
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Du béo s tré so sinh

32
31 &2

30 A Aﬂﬁ\ —e— Loi nhuan

_ ¥-28 —— 3 per. Mov. Avg. (Loi
Feaf 5y \: 27 nhuén)

26
25

2000 2001 2002 2003 2004 2005

nam

4.2 PHAN TiCH TUONG QUAN TRONG EXCEL

4.2.1 Nhac lai kién thirc vé tvong quan

Khi nghién clru mdi phu thudc, néu xét theo trinh dé chat ché ctia méi phu
thi cé 2 loai phu thudc sau day:

Phu thuéc ham (m6i lién hé ham sB): Hai bién ngau nhién X va Y dwoc
goi la phu thudc ham sb néu ton tai f sao cho Y=f(X) tirc lakhi dai lugng X bién
d6i thi theo mdt quy tic nao dé co thé xac dinh duoc gia tri tvong tng dai luong
Y. Béay la sy phu thudc hoan toan chat ché.

Phu thudc théng ké (mdi lién hé tvong quan): Hai bién ngau nhién X va
Y duoc goi 1a phu thudc théng ké néu moi gid tri clia X ta déu cd thé xac dinh
dwoc quy luat phan phdi xac sudt c6 diéu kién cla Y: F(y/X=x) = P(Y>y/X=x).
Pay lasy phu thudc khéng hoan toan chat ché tire lakhi mot hién twong bién doi
thi 1am cho hién twong lién quan bién d6i nhing né khong cé anh hudng hoan

toan quyét dinh dén sy bién doi nay.

Phan tich tvong quan chil yéu dua trén co s& phan tich hai dac trwng co
ban la hé s6 twvong quan (truong hop hai bién ngau nhién), hé sé twong quan boi
va hé s6 tvong quan riéng phan (trwdng hop c6 nhiéu hon hai bién ngau nhién).

4.2.1.1 Hé s6 twong quan

» Dinh nghia
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Hé s6 twong quan do lwdng mic dd quan hé tuyén tinh gilta hai bién ma
khdng phan biét bién nao [abién phu thudc bién nao [abién giai thich.

Gia st X vaY lahai bién ngau nhién co V(X) > 0va V(Y) > 0, thi hé s6
twong quan cla hai bién X vaY duwgc xac dinh nhu sau:

= E[X-ECO)NY—EM)] (5 9y

Px NOOVY)

(*) tikc 12 pxy dwoc tinh bang ky vong toan ctia sw chénh léch gitra 2 bién
X vaY v6i ky vong toan clia chdng chia cho trung binh nhan clia 2 phuong sai
cla 2 bién

» Tinh chat cta hé s6 twong quan

(2). pxy = pyx

2)-lpw| =1

(3). pxy =0néu X vaY doc lap v6i nhau.

(4). pxy =+ 1 khi vachi khi X vaY c6 mdi quan hé phu thudc tuyén tinh.

(5). pxy >0 néu X vaY c6 méi twong quan thuan

pxy <0 néu X vaY cé mdi twong quan nghich

(6). |px /|cang gan voi 1 thi mdi phu thudc théng ké cang chat ché hay moi
quan hé tuyén tinh cang rd

Nhw vay ta c6 thé dung pxy d€ do lvong su phu thudc tuyén tinh cla hai
bién ngau nhién.

> Hé s twong quan mau:

Gia str ta cd {(X,,Y;)} v6i i=1;n la mdt mau ngau nhién hai chiéu, m; latan

sO xuat hién ctia cap (X,Y) duwoc mo ta nhu sau:
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X: Xy, Xa oo Xy

Y: Y1, Yo ... Yi
k
mi Mg, My, ... mctrongdoé > m =n
i=1
Hé s6 twong quan mau duoc xac dinh theo cong thic:

[fXx—YXr—%}n o
r= i=1 —_ XY - XY (52)

\/{Z‘(X‘ _Y)Z}’“\/{Z(Yi —\_()Z}In i JYZ —(Y)ZJ\?Z _ ()’

Trong do:
— Kk _ K
X = mX;)/n Y= mY)/n
X2 = (> mX?)/n Y= (Y my?)/n

— k
XY:(ZmXi y))/n
=

Cho nén:

kK k
k mX my;
dmxy, n—t
rxy = i=1 - n k (53)
k 2. mX ’ 2my,
mxp) /= )7 | (my?)/n- ()
i=1 =
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Nhu vay, cé thé viét lai cong thirc tinh ryy trong treong hop cac tan s m;

= 1 nhv sau:
Kk k
Kk in Z y|
D% Y-
My = = n k (5.4)
k L Xi K Z yi
QX In—(=—)? | Q. yH)/In-(=—)?
-1 n -1 n
Nhirng nhan xét ddi voi gia tri ctar (*)
Trisor Murc quan hé clia cac dai lvong
r=0 X, Y hoan toan doc lap véi nhau
r=1 X, Y ¢06 quan hé tuyén tinh v&i nhau
0.0<[r| <03 Mtrc d6 tvong quan yéu
03< || <05 Mtrc do trong quan trung binh
05<|r| <07 Mtrc do tvong quan twong doi chat
Mrc dob twong quan chat
0.7<|r| <0.9
Mtrc do twong quan rat chat
09<r| <1

4.2.1.2 Hé sb twong quan bdi va hé sé twong quan riéng phan

» Heé s6 twong quan bdi: Banh gia mirc dd chat ché ctiia méi lién hé gilia
mot tiéu thirc (thuwong la tiéu thirc két qud) voi cac tiéu thirc con lai (thuong la
tiéu thirc nguyén nhan) co diéu kién loai trir &nh hudng cla cac tiéu thirc nguyén
nhan khac

Z (y - yxlxz...x }
Ryx1x2...xn = [1- —_ - 55
>G-y) O




Vi du 5.9: Bdi véi trvdng hop danh gia sy phu thudc giltra 3 bién véi Y la
bién két qua va Xy X,labién nguyén nhan ta co thé tinh theo cong thirc sau:

L 2h-v) 5.6
e J Sy

Hodc cd thé tinh theo cdng thirc sau:

2
re +rs =2r, r.r
yX yX X yX XX
Ry)(lx2 :\/ 1 21_r2 1 2 1X2 (57)

Trong do, r la cac hé sb twong quan dugc tinh theo cong thirc

(5.3).

Nhéan xét:

yXp ! sz’ X1Xz

+ 0<R<1

+ R = 0 khong c6 mbi quan hé tuyén tinh, cac bién ddc lap véi nhau.

+ R cang gan dén 1 thi m&i quan hé cang chat ché.

+ R =1 thi cé m6i quan hé ham sb.

> Hé so twong quan riéng phan: diung dé danh giatrinh do chét ché cla
méi lién hé gilra tiéu thirc két qua vai tirng tiéu thirc nguyén nhan véi diéu kién
loai trir anh hwdng cua cac tiéu thirc nguyén nhan khac. Nhu trong treéng hop
cd mai lién hé gitra Y v&i X, va X, co thé tinh:

+ Hé s6 tvong quan riéng gita Y va X (loai trlr anh hwdng cta X,)

ryxl ryxz rX1X2 (5 8)

i (x,) = \/@__ ryzxz )@-_ erXZ)

+ Hé s6 tvong quan riéng gita Y va X, (loai trlr anh hwdng cta X;)

r — ryxl rxlxz
yxz(xl \/@_ ryXl _r 1X2) (5 9)

Viéc tinh toan tha cong ap dung cong thirc |1a rét vét va vatham chi rat dé

sai sot. D& khac phuc diéu nay chiing ta co thé thurc hién mdt s6 thao tac don gia
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bang viéc st dung trinh cai thém Correlation trong Data Analysis dé tinh hé s6

twong quan trong Excel.
4.2.2 Lap bang tinh hé sd twong quan trong Excel

DE 1ap bang tinh hé so twong quan trong Excel ta thuc hién theo hai buédc

Budc 1: TO chirc dit liéu trén bang tinh

Buwéc 2: Tién hanh phan tich twong quan

4.2.2.1 T0 chirc di¥ liéu trén bang tinh Excel dé phan tich twong quan

SG liéu quan sat ctiia moi bién phai dugc bo tri dong thoi theo tirng dong
hodc ddng thoi theo tirng cot. V&i moi cach bé tri theo dong vatheo cot sé khién
ta c6 nhitng céach tién hanh cling nhw cac Iva chon khac nhau trong qua trinh
phan tich.

DAGi voi nhirng tap so liéu cé tan sd gidng nhau ta cé thé coi chiing déu cé
tan s6 1&1 (m, = 1) mavan cho cung mot két qua.

Dai voi nhitng tap sb liéu cé tan sb la khac nhau ta nén dwa vé cach bo tri
SO liéu c6 cuing tan s6 hodc c6 tan s6 déu la 1 dé tranh hiéu lam vatién cho qua
trinh phan tich vi Excel hiéu rang mdi hang (cot, dong) déu chira sd liéu cla
cung mot bién.

Vi du 4.7: Céch bo tri so liéu khi c6 cac tan s6 khac nhau duwgc mo ta

trong hinh sau:
P ; o ) R 5 T L W Wy

3 B trf lat 28 Wéu khi cd mi khac nhau

4

3 X Y1 mi e | i
6 13.2 115 2 13.2 12.5
7 16.4 143 3 13.2 125
8 16.4 14.3
g 16.4 14.3
10 164 | 143
11
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S0 liéu sau khi duoc to chirc trén bang tinh ta tién hanh phan tich twong quan.

4.2.2.2 Tién hanh phan tich tvong quan

C6 hai phuwong phap dé lap bang tinh hé s twong quan trong Excel: tinh
todn thi céng st dung cac ham trong Excel va st dung trinh cai thém

Correlation
a. Phuwong phéap tinh toan tha cong sir dung cac ham trong Excel.

» Truong hop tinh hé sé twong quan cho hai bién c6 cac tan sé m; la
khac nhau

DE tinh hé so tvong quan cho hai bién trong trwong hop céc tan sd khac
nhau ta s dung ham SUMPRODUCT va ham SQRT.

Vi du 4.8: Co6 O liéu vé tudi nghé (nam) va nang suat lao dong (san
pham) clia 100 cong nhan tai mot xi nghiép doc 1ap véi nhau. Hay cho biét gitra
tubi nghé va nang sudt lao ddng c6 méi phu thudc 1an nhau hay khéng

Bai gidi: Nhap s6 liéu quan sat dugc vao bang tinh va sb liéu tinh toan

duoc trinh bay trong bang sau:
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Tit 5é: 31,2832 CT:  11%100-E13*F13/100°2
MEusd: | 3207202 CT:  SORT((G1H100-E13/100)"2)*(HI 3/100-(F 13/100)°2))
r= [0e 754us_ICT: C15/C16

A B8 | ¢ | b | E F G H | 1] KL
I (Tudinghé) NSLD (T30 58| e | it |mivsciogmi v s | 562 | 7102 | i vi
2 X Yi i
3 1 3 8 3| s 72 w1 9] 3
4 3 12 o 7| o3| &1 129% 34| 5] 144] 38
5 9 21 o &1| 1s9] 729 ames|  1701] &1| 441] 189
8 10 2 8| an| 192] son| 4e03]  1o20] 1o0] 576] 240
7 7 12| 12] s 14| ses| a7as| roos| 49 144]
8 12 27 8| 06| 216] 1152 s83z|  2502] 144] 720] 34
9 1 o[ 10| 40| o[ 1e0] =10 360] 16| 81| 36
10 3 21| 15| 10| 315  van| ee1s| 25200 64| 441 163
11 11 19| 10| 110 90| 1210] 3ei0| 2090 121] 361] 209
12 5 16| 11| 55| 176|275 2316 g80] 25| 256 a0
13 63 148 so| 701 1468] 5963 313%6] 13410
14
14
16
17|
18
14

Ta cd thé ding harm SUMPRODUCT d tinh cc gid tri ting

20

21| E13 =5UNPRODUCT(LID12 B3R
22| F13=5UNPRODUCT(DID12,C3:C13)
23| G153 =5UNPRODUCTDIT 12 53713

24 | HI3 =SUNPRODUCT(LI D L K3ELD)
25 | I3 =2UNPRODUCTDID12 L3112

Hinh 4.15 Tinh hé s6 twong quan st dung ham SUMPRODUCT va ham SQRT

Nhan xét: r = 0.88909252 thdy mdi phu thudc gitra tudi nghé va nang suat
lao dong 1a mdi phu thudc thdng ké (moi lién hé twong quan) thuan va chat. Tlc

|3, khi tudi nghé tang thi ndng suat lao dong cling tang twong (ng.

» Truong hop tinh hé sé twong quan cho hai bién c6 cac tan sé m; |a

bang nhau
DE tinh hé s6 twong quan ta st dung cac ham SQRT, CORREL va RQ.
+ Ham SQRT dwoc nghién ctru trong chuong 1.
+ Ham CORREL: Tinh hé s& twong quan gitra hai chudi s liéu.
Cu phap: =CORREL (arrayl, array2)

V6i arrayl, array? la cac chudi s6 liéu.
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+ Ham RSQ: Tinh binh phrong hé s6 twong quan gitta hai chudi s6 liéu.

Cu phap: =RSQ(arrayl, array?2)

V6i arrayl, array2 la cac chui s6 liéu.

Xét vi du 4.9: Gia str c6 tai liéu vé tudi nghé (ndm) va nang suat lao dong

(sdn pham) clia 10 céng nhan tai mot xi nghiép. Hay xé&c dinh xem gitra tudi

nghé clia cong nhan va nang suat lao déng cta ho c6 mdi lién hé voi nhau
khong?

Bai giai: DE xac dinh tinh chat moi quan hé gitra tudi nghé va nang suat

lao déng véi truong hop tan s6 m; 1a bang nhau (m; = 1) ta tién hanh tinh hé s6

twong quan gilra chdng str dung cac ham SQRT, CORREL va RSQ nhu sau:

- Nhap s6 liéu vao bang tinh

- Sl dung cbng thirc tinh hé s6 tuvong quan

Céch nhap s6 liéu va tinh toan nhu trong bang sau:

A B & (] E F G H

2 Tén CN Tuoi ngh-?- Xi| NSLB ¥vi|[X1*Yi (X002 |Yir2

3 iy 1 3 3 9

4 B 3 12 il g 144

g & 8 21 168 a4 441

f | 10 24 240 00| 574

7 E 7 12 &4 40 144

g G 4 9 36 1] al

9 H 9 21 189 11 441

10 I 5 16 al 25 256

11 K 11 191 209 121 361

12 L 12 7 324 144 720

12 | Tong 70 la4| 1309 al0| 3182

14 Tir a6 221 CT: DI13/10-B13*C153/10"2

15 I ERER 24308023 CT: SOQRTUELIZI0-(BLI3AMNO*F 131000131020
ﬂ I II].!JI]!JlifMS! CT: |C14/C15

17 Hoac

18 I 09001648 CT: CORREL(B3IBIZ,CICLE

19 1= 08265807 CT: ESQB3IBI1Z,C3CLD

Hinh 4.16 Tinh hé s6 twong quan st dung ham SQRT, CORREL va RQ
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Nhan xét: r = 0.9091648 nén cb thé két luan méi phu thudc gilra tudi
nghé va nang suat lao dong la mdi phu thudc thong ké (mdi lién hé tvong quan)
thuan va chat. Diéu nay cd nghia 13, khi tudi nghé tang Ién thi nang suat lao
doéng cling tang Ién tvong (ng.

Nhu vay, du cé tinh dén tan s6 xudt hién hay khdng khi chdng ta ti€n hanh
trinh bay s6 liéu nhap dudi dang khong co tin s thi van cé thé s dung mot

trong 2 ham RSQ va CORREL dé tinh hé s6 twong quan cho tap s liéu.
b. Phuong phap st dung trinh cai thém Correlation

Chon Tools/ Data Analysis Correlation, OK, hop thoai xudt hién vatién

hanh thuc hién nhv sau:

vt s 2K

] Input
Analysis Taoks
kit | i } P | Input Range: K
finova; Single Factor & Cancel
fnova: Twe-Fackor With Replication Cancel Grouped By & Columns 4
fova: Two-Fackor Without Replication (" Rows Help
_ Heb V¥ Labels in First Row
Covariance =
Destriptive Statistics Output options
Expongntial Smaathing ¥ Qutput Range: $Ag20 %
F-Test Two-Sample for Yariances ~
Fourisr Anshysis Mew Worksheet Bly:
Hstogram j [ MNew Workbook

Hinh 4.17 Hop thoai Iya chon céng cu phan tich dir liéu va hop thoai khai béao cac

thong sb dé 1ap bang tinh hé s6 twong quan
Mot so thuat nglr
+ Input Range: Khai bao vung dir liéu phén tich.
+ Grouped by : Binh hwéng nghién ctru theo:
+ Columns; X{r ly theo cot
+ Rows: XUt ly theo hang
+ Labelsin First row: Dong dau tién trong vung ldy lam tiéu deé.

+ Output Range: Khai bao vung két xuat két qua.
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Lai xét vi du 4.9: S0 liéu sau khi dwgc b tri vao bang tinh nhw & muc trén

ta tién hanh phan tich twong quan ap dung trinh ca thém Correlation trong

Excel nhu sau:

- Trén thanh thyc don thec hién 1énh Tools/ Data Analysis/ Correlation,

OK. Bang hop thoai Corréation xuat hién ta nhap vao cac thong tin nhu trong

hinh sau:

Input

Input Range:

Grouped By:

[ Labels in First row

Oukput oplions

(* Cukput Range:

" New Worksheet Ply:
" New Workbook,

[$B434CH12

{* Columns

" Rows

|4E43

o] 4

Zancel

4l

Help

- Nhén OK ta duoc bang két qua sau:

Hinh 4.18 Khai bao cac thong s clia md hinh

2
K]
4
]
]
7
a
L]

10
11
12

A
Ten CN

B
Tusi nghe Xij

c
NSLD Yi

D

F

1

3

X

i

[ ]

12

21

¥1

1
0.20914

—_

24

12

g

21

16

19

Cm = ms(m | O o [ e

taf— ||| S| ca

—_ | —_

27

- Nhan xét: : r = 0.90916 c6 cung két qua nhu khi tién hanh phan tich

bang phwong phap thi cong & phan trén.
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Xét vi du 4.8 & trén: Sau khi b6 tri s6 liéu vé dang c6 cung tan s6 la 1
(ndm trong ving dia chi N3:0103) ta tién hanh phan tich twong quan bang cong
cu Correlation nhuw sau:

- Tools/ Data Analysis/ Correlation, OK.

- Nhé&p vao thdng tin bang hop thoai Correlation nhu trong hinh sau:

Inpuk

Inpuk Range:

Cancel
iGrouped By: * Columns Q

" Rows Help
[ Labels i First row
Cubput options
% Qutput Rangs: |$B$34 E
7 Mew Warkshest Ply: |

" Mew Woaorkbook.

Hinh 4.19 Khai bao cac thong sb ctia mé hinh

- Nhéan OK ta duoc bang két qua sau:

A B C (] E
33
34 Column 1 | Column 2
35 | | Column 1 |
36 | |Column 2 | 08876539 1
ar

- Nhan xét: Du lam theo phwong phap thu cong ap dung cac ham hay theo
phuwong phap st dung Correlation thi déu cho cung mot két qua r=0.8876539.
Tlrc la gitra tudi nghé va nang suat lao dong la méi lién hé tvong quan thuan va
chat.

Vi du 4.10:C6 tai liéu vé nang suat lao dong (don vi tinh la triéu dong),
phan tram chi phi nguyén vat liéu chinh trong gia thanh don vi san pham vagia
thanh don vi san pham (don vi tinh l1a 1000 déng) cta xi nghiép cling san xuat

mot loai san pham nhu sau:
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Thtr tv |Giathanh dvi| NSLDP |%NVL chinh
Xi nghiép Y X1 X,
1 44 20 52
2 43 21 51
3 42 23 51
4 40 25 50
5 41 26 51

Bai giai:

- Nhap s6 liéu vao bang tinh theo dang c6t C13:F17 nhu hinh sau:

B [ (] E F G

10

11 Thit ot | Gia thanhdvi] NSLD | %NVL chinh

12 xi nghiép Y X1 X2

13 1 44 20 52

12 1 43 71 51

15 3 42 13 51

16 4 40 15 50

17 5 41 26 51

18

Hinh 4.20 T6 chrc so liéu trén bang tinh
- Tools/ Data Analysis/ Correlation, OK.

- Nhap vao thdng tin bang hop thoai Correlation nhu trong hinh sau:

Inpuk
Ok
Input Range: |$D$12:$F$1? E -
Cancel
Grouped By: * Colurmns Q
" Rows Help

[v Labels i First row

Oubput oplions
{* Cukput Range: |$C$22| y
" Mew Warksheet Ply: |

" Mew Woarkbook,

Hinh 4.21 Khai bao cac théng s6 ctia mé hinh

- Nhéan OK ta duoc bang két qua sau:
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B [ O E F G
21
22 Y X1 X2
23 Y 1
24 el -0.030260500 1
25 X2 0.894427191 -0.693375245 1
26
Do do:

2
R, - (-0.94) +0.89° —2(-0.94)0.89(-0.69) _ 0.985
e 1- (- 0.69Y

-Nhan xét:

Qua bang phan tich twong quan ta thdy méi quan hé gilra gia thanh don vi
san pham Y véi nang sudt lao ddng X, va phan tram nguyén vat liéu chinh trong
gia thanh X; larét chat (R, =0.985) (*) hodc nhin vao céac hé s6 tvong quan
r,, = - 0.93026051, r, = 0.894427191 va bang (*) trang 5. Trong mGi quan hé
nay thi nang suat lao ddng X; ty & nghich véi gia thanh don vi san phdm Y, con
ty 1é gia tri nguyén vat liéu chinh X, ty Ié thuan véi gia thanh don vi san pham
Y.

Bang tinh hé s6 tvong quan nay ciing cho ta thdy c6 sy tvong quan gitra cac
X; hay khong. Cu thé nhin vao bang két qua ta thdy r, , = - 0.6933752 cho nén
khi gia thanh don vi ctia san pham khéng doi gitra ndng suat lao dong X, vaty Ié
phan tram nguyén vat liéu chinh trong gia thanh X, c6 mdi quan hé tvong quan
twong doi chat va ching ty I1é nghich véi nhau.




