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1

Phan tich chuoi thoi gian

1.1 Piém danh tai liéu quan trong
Dong sach time series dugce viét bsi Robert H. Shumway va David S. Stoffer.
o R. H. Shumway and D. S. Stoffer, Time series. CRC Press. (2019) | Solution [link]

1.2 Khai niém co ban

Time series 14 mot chii dé khé phiic tap vi lién quan dén nhiéu khai niém tuong dbéi méi so
v6i linear regression. Ta s& can tiép cdn tit nhitng khai niém cin ban nhat vé dinh nghia
thuat ngi.

Gia stt chiing ta lay dit liéu nhiét do theo ngay thi truc hoanh sé 1a thdi gian (ngdy), truc
tung sé 13 nhiét do. Vé mat ky hiéu ta sé xem bién nhiét do 1a bién ngau nhién véi cic gid
tri ¥y, Ty, T3,++, T, tuong tng & cic modc thoi gian Ty, Ty, Ty, Ty

n

Nhu vay, ¢ mot thoi diém 2, ta s€ c6 1 gid tri x; tuong Gng. Vi du & thoi diém ngay 5
(z,_5) thi gid tri nhiét d6 1a x5 = 56
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http://book.thuviencanhan.com:8033/results?query=title%3AISBN9780367221096_solution&dir=%3Call%3E&after=&before=&sort=relevancyrating&ascending=0&page=1

6 Phan tich chudi thoi gian

Day  Temp
1 67
2 72
3 74
4 62
5 56
6 66
7 65
8 59
9 61

10 69
11 74
12 69
13 66
14 68
15 58
16 64
17 66
18 57
19 68
20 62
21 59
22 73
23 61
24 61
25 57
26 58
27 57
28 67
29 81
30 79
31 76

1.3 Chuyén déi qua dbéi tugng ts
Truéc khi thao tac trén dit liéu time series, ta can lam quen véi objtect ts trong R.
1.3.1 Tao dbi tugng ts

# Budc nhdy 1 thang

y <- ts(1:36,

frequency = 12,
start = c(2025, 1))

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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2025 1 2 3 4 5 6 T 8 9 10 11 12
2026 13 14 15 16 17 18 19 20 21 22 23 24
2027 26 26 27 28 29 30 31 32 33 34 35 36

=+

Budc nhdy 1 quy

<- ts(1:36,
frequency = 4,
start = c(2025, 1))

<

Qtrl Qtr2 Qtr3 Qtr4
2025 1 2 3 4
2026 5 6 7 8
2027 9 10 11 12
2028 13 14 15 16
2029 17 18 19 20
2030 21 22 23 24
2031 25 26 27 28
2032 29 30 31 32
2033 33 34 35 36

# Budc nhdy 1 nam
y <- ts(1:36,
frequency = 1,
start = c(2025, 1))
y

Time Series:
Start = 2025
End = 2060
Frequency =1
[1] 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
[26] 26 27 28 29 30 31 32 33 34 35 36

1.3.2 Chuyén d6i data.frame vé ts
month_5 <- airqualitylairquality$Month == 5, c("Day", "Temp")]
month_5 <- month_5[ , "Temp", drop = FALSE]

# Tao budc nhdy frequency theo row.names
month_5_ts <- as.ts(month_5)

month_5_ts

Time Series:

Start = 1

End = 31

Frequency = 1
Temp



[1,]

[2,]

[3,]

[(4,]

[5,]

[6,]

(7,1

[8,]

[9,]
[10,]
[11,]
[12,]
[13,]
[14,]
[15,]
[16,]
[17,]
[18,]
[19,]
[20,]
[21,]
[22,]
[23,]
[24,]
[25,]
[26,]
[27,1]
[28,]
[29,]
[30,]
[31,]

plot(month_5_ts)
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Temp

75

65

55

Time

Tao ts theo cOt Date trong data.frame

temp_ok <- airquality[ , c("Day", "Month", "Temp")]

temp_ok$Year <- 2025

temp_ok <- temp_ok[ , c(1,2,4,3)]

temp_ok$Date_ok <- pasteO(temp_ok$Year,"-",temp_ok$Month,"-",temp_ok$Day)
temp_ok$Date_ok <- as.Date(temp_ok$Date_ok, format = "%Y-%m-%d")

temp_ok <- temp_ok[ , c(5, 4)]

library(dplyr)

temp_ok |> dplyr
temp_ok
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Date_ok Temp

2025-05-01
2025-05-02
2025-05-03
2025-05-04
2025-05-05
2025-05-06
2025-05-07
2025-05-08
2025-05-09
2025-05-10
2025-05-11
2025-05-12
2025-05-13
2025-05-14
2025-05-15
2025-05-16
2025-05-17
2025-05-18
2025-05-19

67
72
74
62
56
66
65
59
61
69
74
69
66
68
58
64
66
57
68

:::arrange (Date_ok) -> temp_ok
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

2025-05-20
2025-05-21
2025-05-22
2025-05-23
2025-05-24
2025-05-25
2025-05-26
2025-05-27
2025-05-28
2025-05-29
2025-05-30
2025-05-31
2025-06-01
2025-06-02
2025-06-03
2025-06-04
2025-06-05
2025-06-06
2025-06-07
2025-06-08
2025-06-09
2025-06-10
2025-06-11
2025-06-12
2025-06-13
2025-06-14
2025-06-15
2025-06-16
2025-06-17
2025-06-18
2025-06-19
2025-06-20
2025-06-21
2025-06-22
2025-06-23
2025-06-24
2025-06-25
2025-06-26
2025-06-27
2025-06-28
2025-06-29
2025-06-30
2025-07-01
2025-07-02
2025-07-03
2025-07-04
2025-07-05
2025-07-06
2025-07-07
2025-07-08
2025-07-09

62
59
73
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61
57
58
57
67
81
79
76
78
74
67
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85
79
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87
90
87
93
92
82
80
79
77
72
65
73
76
77
76
76
76
75
78
73
80
7
83
84
85
81
84
83
83
88
92
92
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2025-07-10
2025-07-11
2025-07-12
2025-07-13
2025-07-14
2025-07-15
2025-07-16
2025-07-17
2025-07-18
2025-07-19
2025-07-20
2025-07-21
2025-07-22
2025-07-23
2025-07-24
2025-07-25
2025-07-26
2025-07-27
2025-07-28
2025-07-29
2025-07-30
2025-07-31
2025-08-01
2025-08-02
2025-08-03
2025-08-04
2025-08-05
2025-08-06
2025-08-07
2025-08-08
2025-08-09
2025-08-10
2025-08-11
2025-08-12
2025-08-13
2025-08-14
2025-08-15
2025-08-16
2025-08-17
2025-08-18
2025-08-19
2025-08-20
2025-08-21
2025-08-22
2025-08-23
2025-08-24
2025-08-25
2025-08-26
2025-08-27
2025-08-28
2025-08-29
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86
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97
94
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122
123
124
125
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127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
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144
145
146
147
148
149
150
151
1562
153

df_ts <- stats:::ts(temp_ok[, 2],
temp_ok[1, 1],

2025-08-30
2025-08-31
2025-09-01
2025-09-02
2025-09-03
2025-09-04
2025-09-05
2025-09-06
2025-09-07
2025-09-08
2025-09-09
2025-09-10
2025-09-11
2025-09-12
2025-09-13
2025-09-14
2025-09-15
2025-09-16
2025-09-17
2025-09-18
2025-09-19
2025-09-20
2025-09-21
2025-09-22
2025-09-23
2025-09-24
2025-09-25
2025-09-26
2025-09-27
2025-09-28
2025-09-29
2025-09-30

df _ts

Time Series:

Start =

End

20209
= 20361

Frequency = 1
(1] 67 72 74
[26] 58 57 67
[51]1 76 77 76
[76] 80 81 82
[101] 90 92 86
[126] 93 93 87
[161] 75 76 68
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end = temp_ok[nrow(temp_ok), 1])
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# as.numeric(temp_ok[1, 1])
# as.numeric(as.Date("1970-01-01"))
attributes(df_ts)$tsp[1]
[1] 20209
attributes(df_ts)$tspl2]
[1] 20361
date_begin <- as.Date("1970-01-01") + attributes(df_ts)$tspl1]
date_end <- as.Date("1970-01-01") + attributes(df_ts)$tsp[2]
date_all_day <- seq.Date(from = date_begin,
to = date_end,
by = udayu)
date_all_month <- seq.Date(from = date_begin,
to = date_end,
by = "month")
date_all_day[! (date_all_day %in’% date_all_month)] <- NA

date_all_day[length(date_all_day)] <- date_end

par(mar = c(4,4,4,4))

plot(df_ts,
ylab = "Temp",
xaxt = "n"

axis(side = 1,
at = date_all_day,
labels = date_all_day)
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2

Nhap mon kinh té Luong

2.1 Diém danh tai liéu quan trong

Dong sich “Introductory Econometrics: A Modern Approach” dugc viét béi Jeffrey M.
Wooldridge (2019). Dataset ctia tai ligu nay tham khdo & dy. Florian Heiss (2020) c6 viét
lai cuén nay lam 16 hon céch rdp code R & day.
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https://justinmshea.github.io/wooldridge/
https://www.urfie.net/
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Hoi quy tuyén tinh

3.1 DPiém danh tai liéu quan trong

Bai gidng ctia Prof. Kerby Shedden [source | mirror]

3.2 Model selection
Lecture note ctia Kerby Shedden [link]
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https://dept.stat.lsa.umich.edu/~kshedden/
http://book.thuviencanhan.com:8033/results?query=&dir=tuhocr%2FLinear+regression%2FKerby+Shedden&after=&before=&sort=relevancyrating&ascending=0&page=1
http://book.thuviencanhan.com:8033/results?query=filename%3A%22model_selection.pdf%22&dir=tuhocr%2FLinear+regression%2FKerby+Shedden&after=&before=&sort=relevancyrating&ascending=0&page=1
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Cong thiic co ban
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Cong thitc phuong sai
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Quy cdch trich dan

A.1 Trich dan theo ho tén
https://www.bibtex.com/f/author-field/

% The King of Pop: Michael Joseph Jackson
author = "Michael Joseph Jackson"

author = "Jackson, Michael Joseph"
author = "Jackson, Michael J"
author = "Jackson, M J"

% An example with a suffix
author = "Stoner, Jr, Winifred Sackville"

% An exmaple with a particle

author = "Ludwig van Beethoven"
author = "van Beethoven, Ludwig"
author = "van Beethoven, L"

% Corporate names or names of consortia
author = "{Barnes and Noble, Inc.}"
author = "{FCC H2020 Project}"

Khi st dung JabRef dé nhap thong tin trich dan, dé ddm béao chit viét hoa, viét thuong
khong bi thay ddi theo format, thi ta sé dé trong dau ngoiic nhon. Vi du: {R}
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https://www.bibtex.com/f/author-field/
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