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Chuo’ng 10. Gi6i thiéu phin mém SPSS or R
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PHAN TICH DU’ LIEU
ChwonygI PUANGMI@NETISI gian
Chuong 1. Thong ké mo ta (6n).
Chuong 1bis. Xac suit & phan phéi thong ké (6n)..

Chuwong 2. Khoang tin cay.

Chuong 3. Kiém dinh théng ké.

Chwong 4. Phan loai dir liéu (Classification).
Chwong 5. Phn nhém dir liéu (Cluster).
Chuong 6. Phan tich thanh phin chinh (PCA).
Chuong 7. Phan tich chudi thoi gian.

Chwong 8. Hdi quy tuyén tinh.

Chuong 9. Xir Iy s6 liéu thue nghiém

’GS. TS. Nguyen Thong|

PHAN TICH DU LIEU
Chwong 7: Phan tich chuéi thei gian

PHAN TiCH CHUOI THO! GIAN
=»Phwong phap phan ra

(Decoposition method)
= Phuong phap Box-Renkins
(AR > Auto Regressive
MA - Mobile Average
ARMA, ARIMA, SARIMA)
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chuéi thei gian

PHAN TiCH CHUOI THO1 GIAN

(PHUO'NG PHAP PHAN RA)

PHAN TICH DU’ LIEU
Chwong 7: Phan tich chudi thoi gian

PHUONG PHAP PHAN RA
Chudi sd liéu dworc nghién clru tach biét theo
2 yéu to:
- Xu thé sé liéu, trend (vi mé)
- Bién d&i mua, season (vi md)

PGS. TS. Nguyén Thong

PHAN TICH DU’ LIEU
Chwong 7: Phan tich chudi thei gian

1. PHAN TiCH XU THE: Day 13 mét phan tich lién quan dén
chudi nhiéu nam, do dé ta sé s dung sd liéu hang nam dé
phan tich. Mgt cach tdng quat ta can phai c6 mot chudi dai it
ra la 10215 nam.
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chuéi thei gian

- bé& danh gia yéu td xu thé, phwong phap st
dung phé bién 13 phwong phap binh phwong
toi thi€u (BPTT).

- Day la phuong phap cho phép xac dinh
dwoc dwong cong (thing) hodc mit phing
(sieu mat phing) bidu thi xu thé sé lidu, gidi
thiéu "tot nhat" sé liéu trong qua khir (“gan
véi so liéu quan sat”).
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chuéi thi gian

>Trong trwdng hop ca biét khi nhan thay xu
thé cla bién khao sat trong thoi gian dai 1a
tuyén tinh, phwong trinh sé xac dinh bé&i:
Y=a+bt
trong d6 t biéu thi thoi gian (ndm) va a, b chi
cic thong s6 duwoc xac dinh dwong thang
tinh dwoc tir phwong phap BPTT.
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chuéi thei gian

P ", Xu thé& tuy&n tinh

Y=a+bt

Sai biét giira

quan sat &
L qgid tri tinh

Gia tri (a+bt,) ! ,'I tor xu thé

[ I, AY,

Yo | Giatri quan sat !

Q + t t S 3 t ¢
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chuéi thei gian

* Goi Ay; la khodng cach thing dirng tir diém quan sét
(t,Y;) dén dwdong thing cAn xac dinh. Ta dinh nghia

ham muc tiéu: . N Quan sgt
D=Y AY?=>'[Y,—(a+bt;)] = min
=i = Xu thé

+ Pay la mjt ham 2 bién a va b, dé cho D cyc tri (v6i ¥
nghia vét Iy ciia bai toan ta biét do 1a cue tiéu) ta phai
co:

D _ 9

ca

D _ 9
(PGS 7S Nauyén Théng]

PHAN TICH DU’ LIEU
Chwong 7: Phan tich chudi thoi gian

Tidé: » 2[y,—(a+bt)]=0 [

D 2[y—(@+bt)]t;=0 [2]

Giai hé phwong trinh trén ta c6:

>ty - Nty
bt

[th]—N.fz
a=y,—bt,
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chudi thei gian

N

2.t _ by

_ =l

N N

N =» S6 quan tric
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chuéi thei gian

- Intercept(Y,X) = tinh tung do
gdc a cia quan hé tuyé&n tinh.

- Linest(Y,X) = tinh hé sé b (do
doc cua quan hé tuyén tinh giira
Y, & X).
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chuéi thei gian

Chi y: Trong truomg hop xu thé khong
phai & tuyén tinh, ta c6 thé xét dén
dang dwong cong ham mii y = abt hoac
dang parabol y = a + bt + ct?.

- Céc thong s6 a, b, ¢ vin xac dinh dua
vao khai niém binh phwong tbi thiéu
ma ta vira nghién ciru trén.
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chudi thoi gian

DE nhan biét ﬂénh hwéng cta thanh phan
mua lén chudi thoi gian khao sat ta dung
thong sé goi la chi s6 mua.

- Néu s6 liéu theo thang, ta c6 12 gia trj i.

- Néu s6 liéu theo guy, ta c6 4 gia tri i.

- Né&u gia trj tinh theo 6 thang, ta c6 2 gia tri

i
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chuéi thi gian

i

(5] Fle Edt View Insert Format Tooks Data  Window Help
NEHRIGSRIYVI LR S '\@givﬂ\@@!“’ﬂ‘ (10§
AVERAGE > XV R =
A | B £ c T
= ! Search for a function:

Type a brief description of what you want to do and then Go
click Go

—
s al -

Select 2 Function:

LcM -

‘ LINEST =

LGG

LOG10 >
L _y's,known_'s,const,stats)

Reburns statistics that describe & linear trend matching known data points, by
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chudi th&i gian

PANH GIA
SV’ BIEN POI
THEO MUA

héng|

PHAN TICH DU’ LIEU
Chwong 7: Phan tich chudi thei gian.

TiNH CHi SO MUA |

Tir s6 liéu quan trac chi s6 mua du’c;é tinh
twr ig, nhu sau:

i,,=lgia tri quan trdc] / [giG tri cho bdi
y=[a+bt],]

- Chu y: C6 bao nhiéu sé liéu quan trac >
c6 bay nhiéu chi s i,
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chuéi thei gian

Chu y: Gia tri i, thay ddi chung quanh gia tri 1
Iss=AB/AC >1 i

Xu thé tuyé&n tinh

i ¢q <1 Y=a+bt
-
-
y=2 s thay doi quanh gla 4 tri 1 il o
. B
i oo
: i P
7 i : oo
: 1 H !
Yo : A
1 1 : : '
1 1 ! H t
0 t +: f: i 4
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chuéi thi gian

Tir cac gid tri i ,, cac gia tri dai biéu i, dwoc tinh bing gia tri
trung binh ca cic thang (quy) tu‘o‘ng wng:

* Theo thing:
let k
i = 5 k=112
e Theo quy: N
le,t=k
i =1T;k =14
Véi N (sd thang, quy,..) cé trong chubi s6 liéu
phan tich.
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PHAN TICH DU LIEU
Chwong 7: Phan tich chuéi thei gian

GIA TRI CHi SO MUA HIEU CHINH

Ta phai cé: 4
12 -
i, =12 (thang) § ;i =4(quy)

i=1 i=1
= Hiéu chinh:

= 12 < 4
Is,k = ‘1 s Kk (thang) Is _Z'"_~Is k (quy)

0

‘s
3 > i :' i,
. s,i ! . i,
e, i=1 ’: % ’:
hETIEA ‘-. us®
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chuéi thei gian

Chudi CVS (loai bd 3nh hwéng mua trong chudi gia
tri quan sat
Sy hiéu chinh mlia nay cho phép ching ta muén so
sanh két qua cta cac thang khac nhau trong mot
mua nham dé biét néu cé sy ting hay gidam da
xdy ra so v@i gia tri binh thwong. Gia tri hiéu
chinh mua sé dwgc tinh nhu sau:

Vi = Yo — Y, — chuoi CVS
O

s,k

PHAN TICH DU’ LIEU
Chwong 7: Phan tich chudi thoi gian

DU BAO VO1 MO HiNH PHAN RA
Gia tri dy bdo tai th&i diém t cha bién nghién
cru y*, duoc xac dinh.ohv sau: .. .

A —‘[a+bt]= ok

Q
)

'.-.-“

Gia tri cho beoi
dwong xu thé

k twong (rng véi thang (mua) tai thoi diém t.
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chudi thei gian

Gia tri dw |
bao tai t=t; |

1

. |

Y ' ' i
| : E
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chuéi thei gian

Vi du: S&' liéu kinh doanh theo quy (CA, ty ddng) ciia mot
Cong ty cho 6 nim gin nhit nhy sau:

Quy 1 2 3 4
Nam 1 21 30 35 55
2 24 36 40 75

3 31 40 50 80

4 33 40 55 83

5 36 43 60 85

6 46 50 ? ?

PHAN TICH DU’ LIEU
Chwong 7: Phan tich chuéi thei gian

a. Xac dinh xu thé biéu dién béi duwong thang bing
phuwong phap binh phwong t6i thiéu (a,b):

Y =a+hbt

b. Xac dinh hé s bién d6i mua dai biéu cho 4 quy.

c. Xac dinh doanh thu tinh tir mé hinh (quy 1/nam 1
dén quy 2/ndm 6).

d. Hiy dv bao doanh thu cho quy 3 va 4 ciia ndm cudi
cung va quy 1, 2 ndm ké tiép.

PGS. TS. Nguyén Thong

PHAN TICH DU’ LIEU

___Chwong 7: Phéan tich chudi thei gian

Qdy | t | CA | Xuth& ist Chisé | Du bdo
mua

(2)| Q) |@=bt+a] (5)=Q)/@) | (6) | (=(d*6)
7\

—_~
—
~

21 | 3349 0.627 0.656 21.97
30| 34.84 0.861 0.813 28.33
35| 36.18 0.967 0.994 35.99
55| 37.53 1.465 153 57.66

D
24| 3888 | 0.617 | 0.656% 2551
36| 4023 | 0895 |1 0813Y 3272
40| 4157 [ 0962 |5 0994 4134
7175] 4292 | 1747 [%1.5367] 65.93

PN N S SO (SO [T
EN N SRR Y =Y

PGS. TS. Nguyén Théng] Cans®
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chuéi thi gian

90 - SO LIEU DUO'I DANG DO THI
A A

i ) A A N A
o AN A N
o =T T
30 /T\/ vV % v
ig ' Gia tri cot (4) xem
0 +———————+——ftrong bang.say .

1 3 5 7 9 11 13 15 17 19 21
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chudi th&i gian

HUONG DAN

héng|

PHAN TICH DU’ LIEU
Chwong 7: Phan tich chudi thei gian

31 | 4427] 07 0.656 | 29.04
40 | 4562 0.877 | 0.813 37.1
10 | 50 | 46.96| 1.065 | 0.994 | 46.7
11 | 80 | 4831| 1.656 | 1536 | 74.21
12 | 33 | 49.66| 0.665 | 0.656 | 32.58
13 | 40 | 51 | 0784 | 0813 | 41.48
14 | 55 | 5235 1.051 | 0994 | 52.06
15 | 8 | 537 | 1546 | 1536 | 82.49
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chuéi thei gian

P
16 36 | 55.05| 0.654 | Z0.656 \| 36.11

1
2 17 | 43 [56.39] 0.762 || 0.813 | 45.86
3 18 | 60 [57.74] 1.039 |\ 0994 ,| 5742
4 19 | 85 [59.09] 1.439 | \N1.536,"] 90.77
1 | 20 | 46 | 60.44] 0.761 | 0050\ | 39.65
2 21 | s0 | 6178 0.809 [/ 0.813 \ 50.25
3 22 ? 63.13 0.994 62.78
4 23.L..2 [ 6448 1536 /| 99.05
a= { 3349% Quy1] 0.671 1T /0.656
b= % 1347 5 OQiy2 0.832 0.813
et Quy3| 1017 0.994
Qiiy 4 1.571  1"\1.536,

Total | Sum=4,09 | Sum=4,00 -
[PGS TS Nguyén Thang] — 22— SUI= um==

PHAN TICH DU’ LI~EU
Chwong 7: Phan tich chudi théi gian
DY BAO
Quy 3 nam 6: t=22:
= W,,=[33.49+1.347%22]*0.994 = 62.78
Quy 4 nam 6: t=23 :
= W,;=[33.49+1.347%23]*1.536 = 99.05
Quy 1 nam 7: t=24 :
= W,,=[33.49+1.347%24]*0.656 = 43.18
Quy 2 nam 7: t=25:
> 4 W25=[33.49+1.347*\2§]*0.813 =54.60
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PHAN TICH DU LIEU
Chwong 7: Phan tich chuéi thei gian
Bai tap: S¢ lidu kinh doanh theo quy (CA, ty dong)
ctia mét Cong ty cho 5 nim gin nhat nhu sau:

Quy 1 2 3 4 5
| 12 | 20 | 25 | 30 | 50

I 15 | 40 | 45 | 50 | 60

1 40 50 60 70 80

\% 60 75 90 95 110
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chuéi thei gian

SO LIEU DANG DO THI

AW 4

T
120
100 Y=+ a
o - N
60 A 7"\

40 \_ L7\ v
o | A

O+——7TT7T—T 7T 7T T T T T T T T T
1357'9111315171921't

Gia thiét xu thé 12 dwong thing Y=Db + at
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PHAN TICH DU’ LIJEU
Chwong 7: Phan tich chuoi theigian
a. Xac dinh xu thé (a,b) & xac dinh hé sd bién doi
mua dai biéu cho 4 quy.
b. Xac duw bdo doanh thu tinh tir mé hinh (quy
1/n3m 6 dén quy 4/nam 6).
HU'GNG DAN: Xem BAITAP-Chuoi thoi gian.xls

i, i, hiéu chinh
a= | 23.73 0.544 0.547
b=_| 3.171 0.794 0.798
1.120 1.125
1.523 1.530
m‘ Sum=3.982 Sum=4.00 =

PHAN TICH DU’ LIEU
Chwong 7: Phan tich chudi thei gian

Bai tap: Mot Cong ty kinh doanh nwéc ghi nhan
nwéc tiéu thu (W, 10°m? ) theo quy cho 6 nam gan

CuuDuongThanCong.com

day nhv sau:
Quy 1 2 3 4
Nam 1 25 30 35 p
2 28 36 45 85
3 3 40 50 90
4 35 48 65 103
> 38 50 72 115
PGS_Ts. .n?,..,*., ’“'3'@46 57 80 120
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chuéi thei gian

a. Giad thiét xu thé dang dwong thang, xac
dinh phwong trinh bang phuwong phap
binh phwong tdi thiéu (Y=a+bt).

= Tir d6 xac dinh hé s bién déi mua dai
biéu cho 4 quy.

b. D bdo nhu ciu tiéu thu tir mé hinh cho
quy 1,2,3 va 4 cia nam ké tiép.
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PHAN TICH DU’ LIEU
Chwong 7: Phan tich chudi th&i gian
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