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Gio1 Thieu Giang Vien

- Giang vién phu trdch D6 Hoang Phuong.

* Qua trinh dao tao: cd® nhan DH Ngoai Thwong, Thac si tai
University of Trento (Italy), and PhD in Economics tai Virginia
Tech (USA).

* Linh vic nghién cttu chinh: kinh t€ hoc vi mo, chinh sach cong
nghiép va kinh té€ chinh tri Viét Nam.

* Gio van phong: thtt nam 15:30-17:00, hoac email.

* Dia chi email: hoangphuong.do@fulbright.edu.vn



Phat Hoa N¢i Dung Phén 2 - Dit Liéu
Chuoi Thoi Gian (Time Series)

* Noi dung chu yéu:
- Cac khai niém co ban lién quan dén chuodi thoi gian.
- Cac md hinh co ban lién quan t&i chudi thoi gian.
- Du bdo trong chudi thoi gian.
* Mot s6 van dé thuece t€ xir ly dit liéu va nghién ctru.
* Phan mém st dung: STATA.

* Cau truc: budi ngay tht ba va nam tap trung vao bai giang,

buoi ngay thit sau tap trung vao thyc hanh véi STATA.




bé Cuong

» Tuan 9: C4c khai niém co ban vé chuoi thoi gian.

* Tuan 10+11: Cac mo6 hinh xoay quanh phuwong phap OLS cho di
lieu chudi dung.

» Tuan 11+12: Cac md hinh lién quan dén chudi khong dimng. Dy

bao trong dit liéu chudi thoi gian.

* Tuan 13+14: Mot s van dé thwe hanh va on tap.




Muc Tieu Mon Hoc va Panh Gia

* Muc tiéu:
» Trang bi kién thitc cdn ban vé dix liéu chudi thoi gian.
» Doc hiéu nhiing nghién cttu str dung dit liéu chudi thoi gian.
- Ki ndng can ban xtt Iy va chay mo hinh dit liéu chudi thoi gian véi STATA.

* Co kha nang thyc hién nhitng du bao co ban phuc vu cho cac nghién cttu chinh sach.

* Danh gia:
» Bai tap 3: phat 30/03, han ndp 25/04 8am.
- Bai tap 4: phat 25/04, han ndp 05/05 8am.
* Thi cudi ki: phat 11/05, han nop 16/05 8am.

- Déanh gi4 trén 16p: ngau nhién.




Sach Tham Khao

* Basic Econometrics, 5th edition cua Gujarati Damodar N. va Dawn C.
Porter, NXB McGraw-Hill, 2008. GP5

* Introductory Econometrics: A Modern Approach, 5th edition cua Jetfrey M.
Wooldridge. JW

* Introduction to Econometrics, 4th edition ctua James H. Stock va Mark W.

Watson, Princeton University, NXB Pearson. SW4




Cac Khai Niém Co Ban
Vé Chudi Thoi Gian (1)
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NoOi Dung Buoi Hoc

- Dt liéu chudi thoi gian
- C4c thanh t6 co ban (patterns) ctia chuoi thoi gian.

- Qua trinh ngau nhién (stochastic processes).

* Tw twong quan va correlogram.




Dir liéu chuoi thoi gian




Dit liéu chuoi thoi gian

Ba loai di liéu thoi gian chu yéu:
* Dtr liéu chéo.
* Dtr li€u bang.

* Dt lieu chudi thoi gian.

e Dt liéu kinh té vi mo, dit liéu tai chinh, d liéu kinh doanh.




Vi du:

°
~ o N 'XI \ . . ~ o N 7
D{ lieu chudi thoi gian Dt liéu chéo
Y
Year CPI “  country lifeExp pop gdpPercap continent
1 2003 103.18 1 Afghanistan 43.828 31889923 9745803 | Asia
2 2004 | 107.71 2  Albania 76423 3600523 3837.0295 Eurcpe
3 2005 108.29 3 Algeria 72301 33333216 62233675  Africa
4 2006 107.48 4 Angola 42,731 12420476 4797.2313 | Africa
5 2007 108.30 5 Argentina 75.320 40301927 12779.3796  Americas
6 5008 122.97 6 Australia 81235 20434176 344353674 Oceania
7 2009 | 10688 7 | Austria 78,529 5199783 361264927 Eurcpe
. 8 Bahrain 75.635 T0E5T3 ZOTOE.0453  Asiz
8 2010 10819
9 Bangladesh 64062 | 150445339 1391.2538 | Asia
9 2011 118.58
10 Belgium 79,441 103922326 336926051 Eurcpe
10 2012 109.21
11 Benin 56728 E07E314 14412849  Africa
11 2013 106.60
12 Bolivia £5.554 g119132 38221371 Americas
12 2014 | 104.09 ) . . - -
13 | Bosnia and Herzegovina T4.852 4552193 7446.29858 Eurcpe
E 2015 10063 14 Botswana S0.728 1633131 12569.5518  Africa
14 2016 102.66 15 Brazil 72350 190010647 90655008 Americas
15 2017 10533 16 Bulgaria 73.005 7322558 10680.7928  Eurcpe
16 2018 10354 17  Burkina Faso 52395 14326203 1217.0330 | Africa
17 2019 | 102,79 18 Burundi 48,580 5390505 430.0707 | Africa
18 2020 103.23 19 Cambodia 56723 14131338 17137787 | Asia
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Cac Dang Mau Co Ban
(Patterns) Chuoi Thoi Gian




Cac Dang mau Co Ban (Patterns) Cua

Chuoi Thoi Gian

» Xu hudéng/xu thé (trend): dang mau ton tai dwdi dang xu hudng
tang hay giam dai han.

- Muia vy theo chu ki (seasonal): dang mau ton theo chu ki cd
dinh (theo tuan, tuan thang hoac theo quy)

- Tuan hoan bat chu ki (cyclic): dang mau ting giam khong theo

mot chu ki ¢6 dinh nao (thuong kéo dai trén 1 nam).
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Minh Hoa (4)
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Minh Hoa (6)
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Qua Trinh Ngau Nhién
(Stochastic Processes)




Qua Trinh Ngau Nhién (Stochastic
Processes)

» Stochastic processes (qua trinh ngau nhién): 1a mot tap hop céc
bién ngau nhién theo trinh ty thoi gian.
* Vé mat toan hoc:
Y1,Y2,Y3 <1 Yn
* V6i mdi y; (i = 1,2,...n) dwoc xem nhu 1a mdt bién ngau nhién.

* Mot gia tri thuc la dwge xem nhw la hién thuc hoa (realization)

cta bién ngau ngau y;.




Twong Quan Chuoi
(Autocorrelation)




Hé S6 Twong Quan (Correlation)

* Hé s0 twong quan la mét chi s6 do lwong lién hé tuyén tinh

thong ké gitra hai bién ngau nhién.

Cov(x,y)

= corr(x, =
Dy (x,y) 51,

 Hé s twong quan mang gia tri gitra -1 va 1:

* Hé s6 gan 1 hodc -1: twong quan rat cao.

» Hé s6 gan 0: Hau nhu khong c6 moi lién hé.




Minh hoa

Twong quan rét cao Twong quan rat Hau nhu khong
dwong (= +1) cao Am (=~ —1) twong quan (=0)
Absolute value of correlation Strength of relationship
r<0.25 No relationship
0.25<r<0.5 Weak relationship
0.5<r<0.75 Moderate relationship

r>0.75 Strong relationship




Twong Quan Cao Hay Thap?

» Thu nhap va chi tiéu hang thdng ctia tirng ca nhan.

- Nhiét d6 trung binh hang thang va doanh sd tra da via he Ha
NOi.

- Thoi gian xem Tiktok hang ngay va nhiét 46 hang thang.

» S0 luong stories dang 1én Instagram moi ngay va s luong
crush cua mot ban ntr.

* Chiéu cao cuia dira tré 5 tudi va dan s6 Viét Nam trong vong 10
nam tiép theo.



Bién Tre (Lagged
Variables)

* y; 1a chuoi thoi gian.

* Bién tré cta y, 1a
Yt—-1,Vt-2,Vt-3 - Vt—k-

- Bién tré dung dé nghién ctru

qua kh anh huong toi hién tai

thé nao trong phan tich chuoi

thoi gian.

L Vi Yt-1 Yi-2
t=1 5

t=2 8 5

t =3 6 8 5
t=4 4 6 8
t=5 3 4 6
t=6 3 3 4
t=7 7 3 3




Tw Twong Quan (Autocorrelation) - 1

* Tw twong quan (autocorrelation): do lwong mirc d0 twong quan
(correlation) gifta mot bién va bién tré ctia né.

« Hé s0 nay dung dé do lvong mirc 0 gidng nhau (dong dang)
gitta mot chuoi thoi gian va bién tré ctia né

 Ki hieu toan hoc:

corr(ye, ve—i) 1 =123, ..




Tw Twong Quan (Autocorrelation) - 2

Mot loat tw trong quan voi do tré tang dan duoc tinh toan:
p1 = corr(ye, Ye—1)
p2 = corr(Ye, Ve—2)
p3 = corr(YVe, Ye-3)
ps = corr(Ve, Yi—a)

Correlogram 1d mot biéu d6 tong hop nhiing tu twong quan véi do tré ting dan.




Tw Twong Quan (Autocorrelation) - Vi
dul (1)
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Tw Twong Quan

(Autocorrelation) -
Vidul (2)

« Cac gia tri Q dén tir kiém dinh
Ljung — Box (Ljung — Box test).

« Kiém dinh Ljung — Box kiém tra

xem tinh tu teong quan ctia chudi:
Hy: Chuoi khong c6 tw twong quan.
H,: Chudi ¢ tw twong quan.

 (Gia tri p-value 0.000 c6 y nghia gi?

. * Autocorrelation
. corrgram CPI, lags(36)
-1 5 1-1 5 1
LAG AC PAC 0] Prob>Q [Autocorrelation] [Partial autocor]
1 ©.99e6 9.9995 226.71 ©.00ea
2 ©.9311 -0.5959 450.88 ©.e0e0 —
3 ©.9713 0.0571 669.95 ©.0000
4 ©.9612 -8.053@ 886.26 ©.00ea
5 ©.951@ -0.0171 1098.9 ©0.0000
6 ©.9486 -0.8543 13e7.9 ©.oeea
7 8.9301 ©.1031 1513.2 ©0.0000
8 ©.9196 -8.l1ees 1714.8 ©.oeea
9 9.9090 0.0161 1912.6 ©0.0000
1a ©.8978 e.eles 21e6.5 ©.oeea
11 ©.8862 -0.0895 2296.3 ©.0808
12 ©.8745 -0.0425 24382 @.oe0e e
13 ©.8629 -8.1392 2663.6 ©.0000 — —]
14 ©.8517 0.2476 2841.4 ©.00e8 E— —
15 ©.8486 -0.e424 3015.3 ©.oeea e
16 ©.8294 -0.0798 3185.5 ©.00ea E—
17 ©.8181 -0.1@53 3351.8 ©.oeea e
18 ©.8065 -0.0025 3514.2 ©0.0000 —
19 ©.7949 ©.ea63 3672.8 0©.00ea e
20 ©.7831 -0.0461 3827.4 ©0.0000 —
21 e.7712 0.e327 3978.1 @©.oeea e
22 ©.7592 -8.1243 4124.8 ©.0080 —
23 e.747e 9.1141 4267.5 ©.00e8 E—
24 ©.7349 -0.0663 4406.4 ©.0000 —
25 ©.7228 -8.0656 4541.3 ©.0000 —
26 e.71e7 ©.1919 4672.4 ©.0000 E— —
27 ©.6984 9.0230 4799.7 ©.0eea —
28 ©.6361 -0.8748 4923.1 ©.eoee E—
29 ©.6739 -0.0047 5042.83 0.0000 —
38 ©.6617 0.e665 5158.7 ©.oeea E—
31 ©.6493 -0.1604 5271 ©.0e000 — —

Command




Tw Twong Quan (Autocorrelation) — Vi
dul (3)

Pr P P3P Ps  Pe  P7 Pg Po Pig
0.9906 0.9811 0.9713 0.9612 0.951 0.9406 0.9301 0.9196 0.909 0.8978
® o . O o o ®

1.00
|

0.50
]

Autocorrelations of CPI

0.00
|

-0.50

0 2 4 i} a 10
Lag
Bartlett's formula for MA(g) 80% confidence bands

Lwu v: D6 thi nay dwoc goi la Autocorrelation Function — D6 thi ACF



Khoang Tin Cay Bartlett (Bartlett’s
Confidence Interval)

* Khi doc correlogram, lam sao chitng ta biét mot gia tri ty twong quan gy, c6 gia tri
thong ké hay khong?

* Neéu gia tri pj, dén tlr mot chuodi khong co sy twong quan, phan phoi cua py sé xap

A 1
’ n

» 95% confidence interval s& nam trong khoang:

pr +1.96,/1/n

* Vidu: n = 200, ta co £1.96,/1/200 = +0.139




Tw Twong Quan (Autocorrelation) - Vi
du 2 (1)
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Tw Twong Quan

(Autocorrelation) - Vi du 2 (2)

. corrgram beer if tin(1995ql,), lags(12)
-1 @ 1 -1 % 1
LAG AC PAC Q Prob>Q [Autocorrelation] [Partial autocor]
1 -9.0993 -0.1025 .64163 0.4231
2 -8.6879 -8.7336 31.938 @©.0000 —] —]
3 -0.8747 -0.6036 32.313 ©.e000 —]
4 ©.8616 ©.7495 83.097 ©.0000 —
5 -@.e741 ©@.e975 33.479 ©.0000
6 -9.6444 -8.0221 112.9 ©.0000 —
7 -9.0610 -0.1863 113.17 0©.0000 —
8 ©.8068 ©.4593 161 ©.0000 —
9 -0.8879 -08.@801 161.58 @©.ee80
168 -@.5898 ©.1529 188.13 @©.eeee —] —
11 -0.8429 -8.8378 188.27 ©.0000
12 @.7337 ©.4112 238.99 ©.0000 — —




Tw Twong Quan (Autocorrelation) - Vi
du 2 (3)
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Tw Twong Quan (Autocorrelation) - Vi

du 3 (1)
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. corrgram beer if tin(,1975ql), lags(16)

1 0 1 -1 0 1

LAG AC PAC Q Prob>Q [Autocorrelation] [Partial autocor]
Tlr Twong Qu.an B ©.7201 ©.7581 41.506 ©.8000 I
(Autocorrelatlon) -V1 2 0.4927 ©.0149 61.194 ©.0000 -

3 0.6449 ©.7492 95.377 ©.8000 I I
du 3 (2) 4 0.8499 0.9749 155.57 0.0000

: 5 ©.5968 ©.2966 185.66 ©.0000 I -

6 ©.3690 ©.0511 197.32 ©.8000 -

7 ©.5140 -0.3524 220.28 ©.0000 I —

8 @.7112 ©.3477 264.87 ©.8000 I -

9 @.4754 ©.2874 285.08 ©.0000 - -

10 0.2719 ©.1140 291.79 ©.8000 -

11 0.4092 -0.1003 307.22 ©.8000 -

12 ©.5893 ©.2115 339.73 ©.8000 I -

13 @.3711 ©.0169 352.82 ©.0000 -

14 @.1775 ©.0448 355.86 ©.0000 -

15 ©.3044 -0.2721 364.95 ©.0000 - —

16 0.4725 ©.2261 387.22 ©.8000 - -

end of do-file

Command



Tw Twong Quan (Autocorrelation) - Vi
du 3 (3)
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Tw Twong Quan (Autocorrelation) - Vi
du 4 (1)
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. corrgram r if tin(,2019ml2)
b -1 % 1-1 ) 1
5| LAG AC PAC Q Prob>Q [Autocorrelation] [Partial autocor]
ﬂ 1 ©.e157 ©.e157 .0297 @.3632
N2 ©.e455 ©.e456 .28245 @.3683
T‘l]:‘ Tll’ong Quan 3 -0.1254 -9.1284 2.2176 @.5285 — —
® 4 -9.1397 -8.1388 4.64087 @.3262 — —
(Autocorrelation) - Vi du 4 (2) S peas S e
4 5] ©.8779 ©.8756 5.4099 0.4924
7 -0.1378 -0.1843 7.833 ©.3476 — —
8 -@.0lee -0.8333 7.8459 ©.4487
9 @.e664 @.1184 8.4192 @.4925
10 ©.8492 @.e3ee 8.7366 ©.5573
11 -90.2196 -8.8962 8.7877 ©.6415
12 ©.e739 ©.0943 9.5174 @.6582
13 ©.ee26 ©.e837 9.5183 @.7328
14 -9.8296 -8.8895 9.6378 @.7882
15 ©.1126 ©.1289 11.381 ©.7251
16 ©.e283 ©.e989 11.438 ©.7817
17 -9.e828 -0.142e 12.399 ©.7754 —
18 -@.0872 -0.0177 12.487 ©.8256
19 -0.00822 ©.1348 12.407 ©.38675 —
20 -0.0873 -0.1173 13.51 ©.8545
21 ©.8813 -2.0036 14.475 @.38483
22 -e.138¢ -0.1775 19.688 ©.6026 — —
23 -0.0199 -8.€135 19.747 @.6571
24 ©.e191 -8.e3e2 19.8e2 @©.7es8e
25 ©.l1ede ©.e684 21.448 ©.6674
26 -9.1451 -8.2545 24.689 ©.5366 — —
27 -9.8659 -8.1898 25.365 @©.554@ —
28 ©.0288 9.2299 25.433 ©.6042 —
29 ©.e786 0.e612 26.416 ©.6832
30 ©.8149 -@.2725 26.452 @.6519 —
31 -0.8525 -0.es12 26.9 ©.6772
32 -0.2024 -0.e469 33.646 ©.3877 —

pll Command




Tw Twong Quan (Autocorrelation) - Vi
du 4 (3)

Autocorrelations of r




Nhiéu Trang (White Noise)

- Nhiéu trang (tap 4m trang trong vat ly) 1a mot dang chudi thoi gian mang
tinh ngau nhién hoan toan.

* Xét vé mat xac suat thong ké: moi y, (t = 1,...n) cd cing mdt phan phdi
vdi cing mot gia tri trung binh, va phuwong sai co dinh, cling nhw khong tw
trong quan vdi cac bién tré ctia nod.

» Do tinh chat ngau nhién hoan toan, ching ta khong thé du doan nhiéu

trfmg.

* Nhiéu trang chuan (Gaussian noise): nhiéu trang c6 phan phoi chuan.
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