Chuang 6: DAY SO THOI GIAN

GV: Hoang Ddc Thing (hdthang@sgu.edu.vn) NGUYEN LY THONG KE KINH TE (867001, 45 Tiét)

6.1. Dinh nghia

Day sb thdi gian 13 mét d3y cic gié tri cla hién tudng nghién
citu dugc s3p x€p theo thir ty thai gian.
Mot day so thdai gian tdng quéat cé dang

T |t || - th
Y vyl |V

trong dé
t;: thai gian tha i, i € {1,...,n},
yi: gia tri tuong (ing véi thai gian i, i € {1,...,n}.
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1. D3y sb thdi ky: 13 d3y s& bidu hién su bién déng cla hién
tugng nghién cliu qua tung thai ky.

Cac mic db trong diy sb thdi ky c6 thé céng lai véi nhau qua
thai gian.

Nam 1997 1998 1999 2000 2001 2002

San luong (tdn) | 1200 1340 1512 1570 1653 1615
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6.2. Cac chi tiéu md ta day sb thdi gian

6.2.1 Mirc d6 trung binh theo thdi gian

o A L s T| |t |t - th
Cho day s6 thdi gian:
Y g Yivilya| - | W
Ky hiéu: y mic dé trung binh clia dy sb.
n
> Vi
Day sb thai ky: y = = = L TV2 T T
n n

Day sb thoi diém

Khoang cach TG déu nhau ‘

2. Day sb thdi diém: |3 d3y sb bidu hién su bién déng ciia hién
tuong nghién cliu qua cac thdi diém nhét dinh.

Cac mic db trong day sb thai diém khéng thé cong lai véi nhau
qua thdi gian vi con sb nay khéng c6 ¥ ngha kinh té.

San lugng hang tdn kho (t) clia cong ty X nhu sau

Ngdy | 01/1 01/2 01/3 01/4 01/5 01/6 017
SLTK | 130 132 136 138 142 152 156

Ghi nhan bién déng sb lao déng clia céng ty X thing 1 n3m 2018

nhu sau

Ngdy [ 1/1 8/1 13/1 28/1
S5LD | 300 312 306 310
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Khoang cach TG khéng déu nhau
n
> thyi
i=1

y=—"
2t

i=1
trong dé: t/ d6 dai thdi gian c6 mdc db y;

It y2t ot 3y
n—1

y:
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Tinh trung binh trong vi du 91. \
Giai
- Vidu 91.

5= 1200 + 13406+ ---+1615 _ 1481, 6667

San lugng trung binh hing n3m trong thai ky tir nim 1997 dén
2002 la: 1481,6667 tan.
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Tinh gia tri hang tdn kho binh quan trong vi du 92 theo

1. Tiung thing,
2. Tiung quy,
3. 6 thang d3u n3m.

Giai

1. Tung thing
_ 130+ 132
Yinang1 =~ 5 = 131,

2. Tung quy

5.130 4 132 + 136 + 5.138

Yihang 2 = -+

yquy 1= 3
3. 6 thang ddu n3m

1.130 + 132+ 136 + 138 + 142 + 152 + £.156

=134, Vo= -

Y= 6

GV: Hoang Dic Thing (hdthang@sgu.edu.vn)

= 140,5

NGUYEN LY THONG KE KINH TE (867001, 45 Tiét)

Tinh sb lao dng trung binh trong n3m 2010 trong vi du 93.

Giai

Tir - dén ‘ sb ngay t/ ‘ sb lao déng y;

1/1-7/1 300
8/1-12/1 312
13/1-27/1 15 306
28/1-31/1 310
_ 7.300+5.312 4 15.306 + 4.310
y= 7+5+15+4 = 306,129
Vay c¢6 trung binh ....... ngudailll
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Vi du 97

C6 tai lieu v& tinh hinh san xuit cia mét doanh nghiép trong quy |

nam 2004 nhu sau

Chi tiéu Thang 1

- Gia tri SX 1200
thucc té (tr.d)
-Ti1E% 102
thanh KH
S6 CN ngay 120
diu thang

Théng 2 | Thang 3 | Thing 4
1300 1400
104 106
124 124 126

1. Tinh gi4 tri san xuAt thuc t& trung binh mét thang trong quy I.
2. S6 cong nhan trung binh m&i thang va c3 quy |.

3. Ning subt lao déng trung binh clia cdng nhan mdi thang.

4, Ning sult lao déng trung binh clia cdng nhin mét thing trong

quy.
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6.3. Lugng ting giam tuyét dbi

Cho d3y sb thai gian:

(Yinly | [wm]

1. Lugng ting (gidm) tuyét dbi lién hoan: thé hién luong ting
(gidm) tuyét di giita 2 thai gian (2 ky) dimg lién nhau trong day

sO thdi gian.

Ai=yi—yi1, i =2,..,n

2. Luong tang (gidm) tuyét dbi dinh gbc: thé hién luong ting
(gidm) tuyét dbi giita ky so sanh v&i ky chon lam gbc cb dinh.

Ai=yi—y1, i=2...n

, n
Méi lién hé: S A = A,
i=2
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NGUYEN LY THONG KE KINH TE (867001, 45 Tiét)

5. Ty 18 % hoan thanh k& hoach gia tri san xut trong quy I.
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3. Luong ting (gidm) tuyét dbi trung binh: 13 s& trung binh céng
cla céc luong ting (gidm) tuyét doi lién hoan.

n
> A;
ZZ =2

A;‘ YN0

: Hoang Ditc Thang (hdthang@sgu.edu.vn)

n—1 n—-1 n—-1"
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6.4. Toc dd phat trién

T6c db phat trién 13 chi tiéu bidu hién su bién déng cia hién

tugng xét vé mit i 18,

1. Téc dé phst trién lién hoan: bidu hién su bién dong v& mit tf

I8 chia hién tugng giita 2 ky lién nhau

2. Téc db phét trién dinh gbc: bibu hién sy bién déng v& mit
I& cda hién tugng gita ky nghién ctru va ky chon lam goc.

tl/ - ﬁa = 25 7n
Y1
M®bi lién hé:
t!
a. b.t3...t; = ), b. 7 =1t
tiq
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tf

3. Téc dé phat trién trung binh: bigu hién su bién déng vé mit
ti 1é cha hién tugng trong sudt thdi ky nghién cdu

E= "Vobdy = V= 2

Y1
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6.5. Toc do tang (giam)

T6c d6 tang (giam) 13 chi tiéu phan 4nh d8 ting (gidm) tuong

déi ctia hién tuong qua thai gian.
1. Téc dé ting (gidm) lién hoan

=Yt 1 =20

Yi-1
2. Téc dé tang (gidm) dinh gbc

ai:u:t’.—l, i=2,..,n.

1 1

n
3. Téc dé ting (gidm) trung binh

a=t-1.

6.6. Gia tri tuyét ddi cia 1% tiang (giam) lién hoan

Gia tri tuyét déi ctia 1% tang (giam) lién hoan phan anh 1%

tang (gidm) cta 2 ky ding lién nhau tuong ting véi gid tri tuyét
dbi bing bao nhiéu.

AV /o
&7 2(%) ~ 100
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Vi du 98

Doanh thu (ty ddng) clia cong ty ABC giai doan tir nam 2013 -
2018 nhu sau

C6 sb lidu théng ké vé& doanh thu clia doanh nghiép A nhu sau

Nam 2013 2014 2015 2016 2017 2018

Doanh thu | 1256 130,8 150,1 1635 1654 170,2

Tinh

1. Luong tang(giam) tuyét dbi lién hoan, dinh gbc(2013), trung
binh.

2. Thc do6 phat trién lién hoan, dinh géc, trung binh.

3. Téc db tang(gidm) lién hoan, dinh gbc, trung binh.

4. Tinh gia tri tuyét di 1% ting hodc gidm

TD phét trién (%) | TD tang giam (%)

N3m | D.thu | Lién Dinh Lién Dinh GTTD cla

(ty.d) | hoan gbe hoan gbc 1% tang giar
2011
2012 120 0,03
2013 130
2014 4
2015 12,5

1. Xac dinh doanh thu tirng ndm cta doanh nghiép A.
2. Viét phuong trinh hdi quy tuyén tinh cta doanh thu theo thoi

gian. Dy bao doanh thu ndm 2016.
3. Du bao doanh thu ndm 2016 theo phuong phap: lugng tang
gidm trung binh v tdc dé phat trién trung binh.
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6.7. Cac phuang phap du bao

Sai s6 du bao

6.7.1. Du bdo dua vao lugng ting giam tuyét doi

trung binh

Ditee=yi—vyi, i=1,...,n.
Trong dé:

yi gia tri thuc té;

y; gia tri du bdo.

1. Sai sb tuyét dbi trung binh
5 el
Mean Absolute Error (MAE) MAE = =4
2. Sai s6 phan trim tuyét dbi trung binh
(%)
Mean Absolute Percent Error (MAPE) | MAPE = =122
3. Sai s binh phuong trung binh
s
Mean Square Error (MSE) MSE = =,
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6.7.2. Du doan dua vao tdc dé phat trién trung binh

Phuong phap nay thudng dugc st dung khi bién déng cia hién
tugng cé toc dod phat trién lién hoan xap xi nhau.

Prr = yn x (D) (22)

Trong dé
L: tim xa du doén.
Yn: gia tri thuc té tai thai gian n.
T tbc do phat trién trung binh.
Ynir: g4 tri du bo tai thdi gian n+ L
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6.7.4. Phuong phap san bang mii don gian

Phuong phap san bing mii don gian dugc sit dung trong du
doan ngin han d&i véi diy sb thdi gian khéng c6 xu thé& hosc
khéng c6 bién déng thai vu rd rét.

Céng thic tinh:

Yi=n
. 23
D aam i—n @

Trong dé
- yi gi4 tri thuc té tai thoi diém i.
-y gi4 tri clia ddy sb da ducc san phing tai thai diém i.
- o hé sb san phing (0 < a < 1).
Céng thiic du dodn:
Yl =Yn (24)
- YniL gid tri du béo tai thai diém n+ L.
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Phuong phap ndy thudng duoc st dung khi bién déng ciia hién
tugng c6 lugng ting (gidm) tuyét dbi lién hoan xip xi nhau.

YL =Yn+ LA (21)

Trong dé

L: tAm xa du doan.

Yoo gid tri thuc té tai thi gian n.
A: luong ting gidm tuyét déi trung binh.
Yorr: gid tri du bdo tai thsi gian n+ L
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6.7.3. Du bao bang ham xu huéng (xu thé)

Dua trén co s6 chiéu hudng bién déng clia hién tugng nghién
clru ta c6 thé chon mét ham sb thich hop dé mbd t3 su bién déng
cla hién tuong theo thoi gian.

Ham tuyén tinh: y = by + by.t

Ham da thic: y = by + by.t + - - - + b,.t"

Ham mii: y = c.at

Coéng thic du doan: y, = f(n+ L).
Cha y:
1. ham xu th& = hdi quy
2. Cin v& bidu dd
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Vi du 100

Trong mdt nd lyc nh3m du bao gia tri tuong lai dé giam thigu rai
ro trong kinh doanh, siéu thi X ghi lai doanh thu cia mét mat
hang theo quy trong vong 4 ndm nhu sau

Nam | Quy Doanh thu || Ndm | Quy Doanh thu
2015 1 39 2017 1 41

2 37 2 69

3 61 3 49

4 58 4 66
2016 1 18 2018 1 54

2 56 2 42

8 82 3 90

4 27 4 66

Du bdo doanh thu trong 1 quy véi « = 0,8 va a = 0, 3.
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Nim | Quy [ DT(y)) | v/ a=0,8 ]y, a=03] (yi—y)’ | (i—y

39 39 39

37 38,6 37,6
61
58

2015

2016 18
56
82

27

41
69
49
66

2017

2018 54
42
90

66
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NGUYEN LY THONG KE KINH TE (867001, 45 Tiét)
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6.7.5. Phuong phap trung binh trugt

Céng thuc:

= YitYici+ -+ Ykt
Yisp = (25)
Trong dé
- yj gi4 tri thuc t& tai thai diém i.
- Yoo gid tri du bdo tai thoi diém i+ 1.
- k khodng trust (mic do ) (k = 3,4,..)

Vi du 101

Cho dit liéu chudi thai gian vé lugng xing (Gallon) ban dugc clia
nha phan phoi xang Vermont

Tuan 1 2 3 4 5 6 7 8 9 10 11

Sélugng |17 21 19 23 18 16 20 18 22 20 15
(1000 Gl)

Hay du bao bing cac tinh trung binh truct véi 3 mic do

GV: Hoang Ditc Thang (hdthang@sgu.edu.vn)
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Time Series Muoving Average Forecast Squared
Week Value Forecast Error Forecast Error

I 17

2 21

3 19

4 23 19 4 6

5 18 21 =3 9

6 16 20 =4 16

7 20 19 1 |

& 18 18 0 0

9 22 18 4 16
1o 20 20 1] 0
1 15 20 =5 25
12 22 19 3 9

Totals 0 52

p 2
Sai s6 binh phuong trung binh = % = 10,22

NGUYEN LY THONG KE KINH TE (867001, 45 Tiét)
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6.8.Phan tich tinh

6.8.1. Cac yéu t6 anh hudng

1. Tinh xu hudng - Trent component (T) :

Thé hién chiéu hudng bién déng, ting hodc gidm, clia hién
tugng trong mot thai gian dai.

Nguyén nhan: lam phat, ting dan sb, ting thu nhap, ting gidm
cla thj trudng,...
2. Tinh thdi vu - Seasonal component (S)

Su ting cao hodc gidm thip ca hién tugng & mét sb thai diém
nao dé, dugc lap di l3p lai qua nhiéu n3m.

Nguyén nhan: khi hiu, tap quén, ...

Vi du: Doanh sb ban qu§n 3o, giay dép thuc phf;m tdng manh
vao dip tét. Cac mit hang x3y dung ban chay vio ma khé. wv.

Bién déng thsi vu dugc xem xét khi dir liéu dugc thu thip theo
thang hodc quy, tic chu ky bién déng 1a 1 nam, néu chu ky bién
déng 16n hon mdt n3m, ta goi 13 bién déng chu ky,

NGUYEN LY THONG KE KINH TE (867001, 45 Tiét)

GV: Hoang Dic Thing (hdthang@sgu.edu.vn)

ool 3 Three-week moving
i average forecasts
20F
=
3
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3. Tinh chu ky - Cylical component (C)

Bién déng clia hién tuong duoc I3p lai véi 1 chu ky nhit dinh
(thudng kéo dai tir 2-10 n3m) va trdi qua 4 giai doan: phuc hdi va
phat trién, thinh vuong, suy thodi, dinh tré.

Bién déng theo chu ky 13 do tng hop clia nhidu yéu té khac
nhau.

4. Tinh ngéu nhién - Irregular component (1)

L3 bién déng khéng c6 quy ludt va hdu nhu khéng thé du doan
dugc.

Loai bién déng nay thudng x3y ra trong thdi gian ngin va hiu
nhu khong 13p lai, do dnh hudng cla bién cb chinh tri, thién tai,
chién tranh, ...

Goi Y; |a gia tri cda hién tugng tai thoi gian /7, ta c6

Y =T;.5.C.l;
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6.8.2. Phan tich chi sb thdi vu Tinh xu hudng cia day s6 thdi gian - T

Vi du 102 X0 dung ham hdi quy tuyén tinh theo thsi gian: § = bg + by.t
LC Tur vi du 102, ta c6 ham hdi quy:

Céc dit lidu sau cho thiy doanh s ban ti vi (1000 bd) cta 1 nha R
san xuht cu thé trong 4 n3m qua y =4,8275+0,1901.t
N&m | Quy Doanh thu || Ndm | Quy Doanh thu
1 4.8 3 1 6,0
2 4.1 2 5,6
3 6,0 3 7,5
4 6,5 4 7,8
2 1 5,8 4 1 6,3
2 52 2 5,9
3 6,8 3 8,0
4 7.4 4 8,4
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Tinh thdi vu chia day sb thdi gian - S

N | Quy | Lugng ban | TB trugt 4 m.d6 | TB trugt 2 m.d6 Sl

1 1 4.8
Budc 1: 2 41

N&u dit liéu cho theo quy, tinh s& trung binh trugt 4 mic do. 3 6.0 5,350 5.475 1,096

Két qua ghi tir dong 3. ) 4 6,5 5,600 5,738 1133
Néu dit liéu cho theo thang, tinh s6 trung binh trugt 12 mic 2 1 5.8
dé. Két qua ghi tir dong 7. 5 5.2
Budc 2: i 3 6,8
Tinh s6 trung binh trugt 2 mirc d6 cha bd dit liéu vira tim 7 74
dugc trong buédc 1. 3 1 6.0
K}f hiéu: y* 5 56
’Két qua ghi :ttrldbng 3 hodc 7. 3 75
Budc 3: Tinh chi s6 thai vu Sl 4 78
S/ — TCSI i 4 1 6,3
- TC yi 2 59
3 8,0
4 8,4

GV: Hoang Ddc Thing (hdthang@sgu.edu.vn) NGUYEN LY THONG KE KINH TE (867001, 45 Tiét) GV: Hoang Difc Thing (hdthang@sgu.edu.vn) NGUYEN LY THONG KE KINH TE (867001, 45 Tiét)

Budc 4: Tinh chi sb thdi vu diéuglhinh S. Buéc 5: Tinh CTI = %
Y, >< 4 l 7 \
Theo quy: S = Budc 6: Dua vio CTI viét PT hdi quy.

Téng chi sb thdi vu trung binh
Sl x 12
Theo thing: S = X

Téng chi sb thdi vu trung binh

N Quy 1l | Quy2 | Quy3 | Quy4

1 1,006 | 1,133

2 0,971 | 0,840 | 1,075 | 1,156

3 0,918 | 0,839 | 1,109 | 1,141

4 0,908 | 0,834

Téng 2,797 | 2,513 | 328 | 3,43

Chi sb thai vu TB (SI) 0,932 | 0,838 | 1,003 | 1,143 | 4,006
Chi sb thai vu diéu chinh(S) | 0,931 | 0,837 | 1,091 | 1,141

GV: Hoang Ddc Thing (hdthang@sgu.edu.vn) NGUYEN LY THONG KE KINH TE (867001, 45 Tiét) GV: Hoang Difc Thing (hdthang@sgu.edu.vn) NGUYEN LY THONG KE KINH TE (867001, 45 Tiét)




N | Quy | Luong ban | Chisd thsivu S | CTI
1] 1 4,8 0,931
2 41 0,837
3 6,0 1,001
4 6,5 1,141
2 1 5,8 0,931
2 5,2 0,837
3 6,8 1,091
4 7.4 1,141
3] 1 6,0 0,931
2 5,6 0,837
3 75 1,091
4 7.8 1,141
4 1 6,3 0,931
2 5,9 0,837
3 8,0 1,001
4 8,4 1,141
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