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Chuong 1. Lam quen SPSS va chuin bi dir lifu — Chaprer 1. Getting
Started with SPSS and Preparing Data

Muc tiéu chwong — Chapter objectives

« M¢ dit lidu tir Excel hodc tép van ban, rdi khai bao tén, loai, nhin va gia tri khuyét cho
ting bién trong SPSS
Open data from Excel or text files, then define the name, type, labels and missing values of
each variable in SPSS

* Tinh bién m&i, ma ho4 lai va chon ca béng Compute, Recode, Select Cases, roi doc két
qua ¢ ctra s6 Output Viewer
Create new variables, recode, and select cases with Compute, Recode and Select Cases, then
read the results in the Output Viewer

« Phan loai thang do va kiéu dit liéu, tinh ty suat sinh lgi don gian va log, va ké dung thtr
tu cac budc xay dyng mot mé hinh kinh té luong
Classify measurement scales and data types, compute simple and log returns, and list the
steps of building an econometric model in the correct order

1.1. Giao dién SPSS va lan chay phan tich diu tién — 1.1. The SPSS Interface and
Your First Analysis

SPSS 1 phan mém thong ké. Ban dua sb liéu vao, chon phép phén tich bang menu, roi
nhan két qua ma khong phai tu tinh tay. N6 gidng may tinh bo tai, nhung xur 1y duoc ca
bang s6 hang nghin dong.

SPSS is statistics software. You load your data, pick an analysis from the menus, and get results
without calculating by hand. Think of a pocket calculator that can handle a table with thousands
of rows.

Hai cira s6 ban dung nhiéu nhit — The two windows you will use most

Data Editor (trinh soan dit liéu) 1a noi chura sd liéu, trong nhu mot bang Excel. Mdi hang
la mot ca (case), tirc mot doi tuong dugc khao sat, vi du mot hoc sinh. Mdi cot 1a mot
bién (variable), tirc mot dac diém do duoc, vi du diém Toan.

The Data Editor is where your data lives, and it looks like an Excel sheet. Each row is a case,

meaning one surveyed unit such as one student. Each column is a variable, meaning one
measured feature such as a maths score.

Data Editor c6 hai thé ¢ goc dudi. Data View cho ban xem s6 liéu. Variable View liét ké
tén, kiéu va nhin cua ting bién, mdi bién mot hang.

The Data Editor has two tabs at the bottom-left corner. Data View shows the values. Variable
View lists the name, type and label of each variable, one variable per row.

Viewer (cira s6 két qua) ty mo ra ngay khi ban chay phan tich du tién. Bén trai 1a khung
muc lyc liét ké timg két qua, bén phai 1 cac bang va biéu d6. BAm mot muc bén trai thi
SPSS nhay téi két qua do.
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The Viewer (output window) opens by itself the first time you run an analysis. The left pane is an
outline listing each result, and the right pane holds the tables and charts. Click an item on the
left and SPSS jumps to that result.

Mé& mot tép dir liéu mau — Opening a sample data file

Tép dir li¢u cuia SPSS ¢6 duoi .sav. Phan mém di kém mot sb tép mau dé tap, trong do co
demo.sav. Ban nén tap trén t&p mau trudc khi dong vao sb liéu luan vin cta minh.

SPSS data files end in .sav. The sofiware ships with sample files for practice, including
demo.sav. Practise on a sample file before you touch your own thesis data.

1. Trong Data Editor, vao menu File > Open > Data...
In the Data Editor, choose File > Open > Data... from the menu.

2. Trong hop thoai hién ra, tim thu myc chira tép mau ctia SPSS trén may ban, rdi chon
demo.sav. Miac dinh hop thoai chi liét ké tép .sav.
In the dialog box, browse to the folder holding SPSS sample files on your computer and
select demo.sav. By default the dialog lists only .sav files.

3. Bam Open. S liéu hién ra trong Data View. Bam thé Variable View dé xem tén va
nhin céc bién.
Click Open. The data appears in Data View. Click the Variable View tab to see variable
names and labels.

Chay thii tuc dau tién — Running your first procedure

Thi tuc don gian nhat 1a Descriptives, cho ra sd ca, gia tri nho nhat, 16n nhat, trung binh
va d6 léch chuén. P 1éch chuin (standard deviation) cho biét cac gia tri I¢ch khdi trung
binh bao xa, tinh trung binh. Piém ca 16p gan nhau thi con s6 niy nho.

The simplest procedure is Descriptives. It gives the number of cases, minimum, maximum, mean

and standard deviation. The standard deviation tells you how far values typically sit from the
mean. If a class scores close together, this number is small.

Gia st ban co6 tép diém Toan cua 5 hoc sinh, bién tén 12 Toan. An dugc 6, Binh 7, Chi 8,
Diing 9, Ha 10. Ban da nhép tép nay vao Data Editor.

Suppose you have a file with the maths scores of 5 students, in a variable named Toan. An
scored 6, Binh 7, Chi 8, Dung 9 and Ha 10. You have already entered this file in the Data Editor.

1. Vao menu Analyze > Descriptive Statistics > Descriptives...
Choose Analyze > Descriptive Statistics > Descriptives... from the menu.

2. Chon bién Toan & danh sach bén trai, bAm nat miii tén dé chuyén sang 6 Variable(s).
Select the variable Toan in the left list and click the arrow button to move it into the
Variable(s) box.

3. Bam OK. Viewer mo ra v6i bang Descriptive Statistics.
Click OK. The Viewer opens with a Descriptive Statistics table.

Doc két qua — Reading the output

Bang két qua c6 mot dong cho bién Toan. Poc ting cot nhu sau:

The table has one row for the variable Toan. Read each column as follows:
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Cot
trong
bang
Table
column

Gia tri Cich hiéu

Value Meaning

C6 5 hoc sinh ¢6 diém hop 18.

Five students have a valid score.

N 5

Diém thap nhét 16p 13 6.

Minimum 6 ) .
The lowest score in the class is 6.

Maximu 10 Diém cao nhét 16p 13 10.
m The highest score in the class is 10.
Mean 8,00 Trung binh 1a (6+7+8+9+10) chia 5 = 40 chia 5 = 8.
8.00 The mean is (6+7+8+9+10) divided by 5 = 40 divided by 5 = 8.
Binh phuong cac d¢ 1éch: 4+1+0+1+4 = 10. Chia cho 4 duogc 2,5, khai
Std. 1,581 canra 1,581.
Deviation = 1.581 Squared deviations sum to 4+1+0+1+4 = 10. Divide by 4 to get 2.5, then take

the square root: 1.581.

Ban ty kiém lai bang tay nhu trén 1a cach tot nhat dé tin vao két qua. Chu y SPSS chia
cho N trur 1 (¢ day 1a 4), khong chia cho N.

Checking by hand as above is the best way to trust the output. Note that SPSS divides by N minus
1 (here 4), not by N.

Vi DU/ EXAMPLE — Két luan cho 16p: diém Toan trung binh 8,00, thép nhét 6, cao nhit
10, d6 1éch chuan 1,58. Piém tap trung quanh 8, khéng c6 em nao qua xa.

Conclusion for the class: the mean maths score is 8.00, the lowest is 6, the highest is 10, and the
standard deviation is 1.58. Scores cluster around 8 and no student is far off.

LOI HAY GAP / COMMON MISTAKE — Quén luu cira s6 két qua: tép .sav chi luu sb
lidu, con két qua ndm & tép Viewer riéng. Pong SPSS ma khong luu Viewer 12 mat bang.
Forgetting to save the output window: the .sav file stores only data, while results live in a separate
Viewer file. Close SPSS without saving the Viewer and the tables are gone.

LOI HAY GAP / COMMON MISTAKE — Nhap diém vao hai cdt cho cung mot bién, hodc
dé mdi hoc sinh mot cot. SPSS can mdi hoc sinh mot hang, mdi bién mot cot.

Typing scores into two columns for one variable, or giving each student a column. SPSS needs one
row per student and one column per variable.

LOI HAY GAP / COMMON MISTAKE — Khong thay bién trong danh sach ctia hop thoai.
Thuong 14 bién kiéu chir (string), ma Descriptives chi nhan bién sd. Kiém tra cot Type trong
Variable View.

Not finding your variable in the dialog list. It is often a string variable, and Descriptives accepts only
numeric ones. Check the Type column in Variable View.
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PHAI THUQC / MEMORISE — Data Editor chira s6 liéu (hang 1a ca, cot 1a bién); Viewer
chira két qua; dudng dan chay Descriptives 1a Analyze > Descriptive Statistics > Descriptives.
The Data Editor holds the data (rows are cases, columns are variables), the Viewer holds the results;
the path to Descriptives is Analyze > Descriptive Statistics > Descriptives.

1.2. Doc dir liéu tir Excel, tép van ban va co sé dix li€éu - 1.2. Reading Data from
Excel, Text Files and Databases

Dit liéu that hiém khi g0 tay vao SPSS. Thuong ban nhan mét tép Excel, mot t€p van ban
tai tu san giao dich, hodc mdt co so dir li€u cua co quan. SPSS luu dir liéu thanh bang:
moi hang 1a mot ca (mot quan sat, nhu mot phién giao dich), mdi cot 1a mot bién (nhu gia
dong cra). Khi nhap, ban chi can giit dung cau tric do.

Real data is rarely typed into SPSS by hand. Usually you receive an Excel file, a text file
downloaded from an exchange, or a database from an organisation. SPSS stores data as a table:
each row is a case (one observation, such as one trading session) and each column is a variable
(such as the closing price). When importing, your job is to keep that structure intact.

Doc tép Excel - Reading an Excel file

Truée khi mo, dong tép trong Excel va don bang: dong 1 1a tén cot, khong tron 6, mdi cot
chi mot loai dir liéu, khong c6 dong tong & cudi.

Before opening, close the file in Excel and tidy the sheet: row I holds column names, no merged
cells, one data type per column, and no totals row at the bottom.

1. Chon File > Open > Data..., 101 & 6 Files of type chon Excel (.xls, .xIsx, *.xlsm).
Choose File > Open > Data..., then set Files of type to Excel (.xls, .xlsx, *xlsm).

2. Chon tép va bam Open. Hop thoai nhdp Excel hién ra.
Select the file and click Open. The Excel import dialog appears.

3. Giir dau tich & "Read variable names from the first row of data" néu dong 1 1a tén cot.
Keep "Read variable names from the first row of data" ticked if row 1 holds column names.

4. O Worksheet, chon dung trang tinh. Néu chi can mét ving, g vao 6 Range, vi du
Al:D6.

Under Worksheet, pick the right sheet. To read only part of it, type a block in Range, for
example A1:D6.

5. Bam OK, r6i m& Variable View va kiém tra cot Type cia timg bién.
Click OK, then open Variable View and check the Type column of each variable.

Vi DU / EXAMPLE — Tép GiaCP .xlsx, trang Gia, c6 bon cot: Ngay, Ma, GiaDong,
KhoiLuong. Nam hang dir liéu 1a 02/01/2025 VNM 62,5 1200000; 03/01/2025 VNM 63,0
950000; 06/01/2025 VNM 62,0 1100000; 02/01/2025 FPT 118,0 800000; 03/01/2025 FPT
119,5 870000. Nhap v6i Range A1:D6 va dau tich tén bién, ban dugc 5 ca va 4 bién. Ngay co
kiéu Date, Ma kiéu String, GiaDong va KhoiLuong kiéu Numeric. Néu hang 7 ctia Excel c6
dong "Téng", Range A1:D7 sé& bién chir "Toéng" thanh mot ca thir 6 va lam ca cot b coi 1a
chudi chir.

The file GiaCP.xlsx, sheet Gia, has four columns: Ngay, Ma, GiaDong, KhoiLuong. The five data
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rows are 02/01/2025 VNM 62.5 1200000; 03/01/2025 VNM 63.0 950000, 06/01/2025 VNM 62.0
1100000; 02/01/2025 FPT 118.0 800000, 03/01/2025 FPT 119.5 870000. Importing with Range
Al1:D6 and the variable-name box ticked gives 5 cases and 4 variables. Ngay is Date, Ma is String,
GiaDong and KhoiLuong are Numeric. If row 7 in Excel held a "Total" line, a range of A1:D7 would
turn that label into a sixth case and force the numeric column to read as text.

Poc tép van ban — Reading a text file

Tép .txt hodc .csv chi la chir thuan, nén SPSS phai dugc chi cach cat chir thanh cot. Cong
cu 1am viéc nay la Text Wizard (trinh huéng dan nhap vin ban).

A .txt or .csv file is plain text, so SPSS must be told how to cut it into columns. The tool for this is
the Text Wizard.

1. Chon File > Import Data > Text Data... rdi mé tép.
Choose File > Import Data > Text Data... and open the file.

2. O budc hoi cach sap xép bién, chon Delimited néu cac ¢t cach nhau bang dau phay,
tab hay cham phay. Chon Fixed width néu mdi cot chiém s6 ky tu c6 dinh.
At the step about how variables are arranged, choose Delimited if columns are separated by

commas, tabs or semicolons. Choose Fixed width if each column occupies a fixed number of
characters.

3. Tra 1oi "Yes" cho cau hoi tén bién nam & dau tep, néu dong dau 1a tén cot.
Answer "Yes" to the question about variable names at the top of the file if the first line holds
column names.

4. Chon dting dau ngan cach (delimiter) va xem khung xem trude. Cot nao dinh vao
nhau nghia la chon sai dau.
Pick the right delimiter and watch the preview. Columns glued together mean the wrong
delimiter.

5. O budc cudi, gan kiéu dir liéu cho timg cot, réi bam Finish.
At the later step, assign a data type to each column, then click Finish.

Poc tir co s6 dir liéu — Reading from a database

SPSS doc duoc co sé dir litu nao co trinh diéu khién ODBC (Open Database
Connectivity, chuan dé chuong trinh khac nhau néi chuyén véi kho dir liéu). Ban phai cai
dung trinh diéu khién trudc. Trinh diéu khién Access chi chay v6i ban SPSS 32 bit.

SPSS can read any database that has an ODBC (Open Database Connectivity) driver, a

standard that lets different programs talk to a data store. Install the right driver first. The Access
driver works only with the 32-bit version of SPSS.

1. Chon File > Import Data > Database > New Query...
Choose File > Import Data > Database > New Query...

2. Chon nguén dr liéu trong danh sach roi bam Next. Nhép mat khau néu dugce héi.
Pick the data source from the list and click Next. Enter a password if asked.

3. Chon bang, kéo cic truong can dung sang khung bén phai.
Select the table and drag the fields you need to the right-hand pane.
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4. Néu chi can mot phﬁn, dat diéu kién loc & bude gidi han ca, roi bam Finish.
If you need only part of the data, set a filter at the step that limits cases, then click Finish.

LOI HAY GAP / COMMON MISTAKE — Dong 1 khong phai tén cot nhung van dé dau
tich tén bién, nén mot gia tri that bi nudt thanh tén. Nguogc lai, bo tich khi dong 1 1a tén cot thi
ca cot thanh chudi chir.

Leaving the variable-name box ticked when row 1 is real data swallows a value as a name. Unticking
it when row 1 is a header turns the whole column into text.

LOI HAY GAP / COMMON MISTAKE - S6 kiéu Viét viét 62,5 nhung may dit dau thap
phan la chim, khién SPSS doc sai hodc coi 1a chit. Kiém tra cai dit vung cua may hodc ddi
dau trong Excel trudc khi nhap.

Vietnamese-style numbers are written 62,5 while the machine expects a decimal point, so SPSS
misreads them or treats them as text. Check the regional settings or fix the separator in Excel before
importing.

LOI HAY GAP / COMMON MISTAKE — C6t ngay bi doc thanh sé hozic chudi. Khi d6
ban khong sap xép theo thoi gian dugc. Pat lai Type thanh Date trong Variable View.

A date column is read as a number or a string, so you cannot sort by time. Reset Type to Date in
Variable View.

MEO / TIP — Nhép xong, luu ngay bang File > Save As thanh tép .sav, dé 1an sau mé nhanh
va gitr nguyén khai bao bién.

Right after importing, save with File > Save As as a .sav file so it opens fast next time and keeps the
variable settings.

1.3. Nhap ) liéu va khai bao bién trong Data Editor — 1.3. Entering Data and
Defining Variables in the Data Editor

Data Editor 1a ctra s6 bang tinh ctia SPSS, noi ban go va stra s6 liéu. N6 ¢6 hai tab & gdc
dudi. Data View 1a bang s6 liéu: mdi hang 1a mot ddi tuong khao sat, mdi cot 1a mot bién.
Variable View 13 bang khai bao: mdi hang mé ta mot bién. Hay hinh dung Data View
nhu to phiéu dién, con Variable View nhu phan chu thich ghi cot nao néi vé cai gi.

The Data Editor is the spreadsheet-style window where you type and edit data in SPSS. It has
two tabs at the bottom. Data View holds the data: each row is one case, each column is one

variable. Variable View holds the setup: each row describes one variable. Think of Data View as
the filled-in forms and Variable View as the notes saying what each column means.

Vi du xuyén sudt: khao sat 3 ho gia dinh v6i sau bién. maho (ma ho, chit), tuoi (tudi chi
ho), gioitinh (gidi tinh cht hd), songuoi (s ngudi trong hd), thunhap (thu nhap binh quan
thang, triéu déng) va khuvuc (khu vuc séng).

Running example. a survey of 3 households with six variables. maho (household code, text), tuoi

(age of the head), gioitinh (head's gender), songuoi (household size), thunhap (monthly income,
million VND) and khuvuc (area of residence).
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Nhap s0 liéu so va chuoi — Entering numeric and string data

S6 lidu s6 1a tht ban tinh dugc, nhu tudi hay thu nhap. S6 liéu chudi 1a chit, nhu ma ho
HO001; SPSS khong cong trir duoc chudi. M nhém nhu 1 va 2 van 1a sd, vi sau nay ban
gan nhan cho chiing.

Numeric data are values you can calculate with, such as age or income. String data are text,

such as the code H00I; SPSS cannot add or subtract strings. Group codes such as 1 and 2 are
still numbers, because you will attach labels to them later.

1. M& SPSS, chon tab Data View, bam vao 6 dau tién cua cot dau.
Open SPSS, select the Data View tab and click the first cell of the first column.
2. G gia tri rdi nhan Tab dé sang 6 bén phai, hodc Enter dé xubng 6 dudi.
Type a value, then press Tab to move right or Enter to move down.
3. Nhap hang tha nhét: HOO1, 45, 1, 4, 18.5, 1. Hang hai: H002, 38, 2, 3, 12.0, 2. Hang
ba: H003, 52, 1, 5, 9.8, 2.
Enter row one: H001, 45, 1, 4, 18.5, 1. Row two: H002, 38, 2, 3, 12.0, 2. Row three: H003,
52, 1,5, 9.8, 2.
Khi ban gd 6 dau tién, SPSS tu dit tén tam cho cot 1a VAR00001 va coi 1a s6. Hiy sang
budc dit tén ngay dé khoi nham cot.
When you type the first cell, SPSS names the column VAR0000I and treats it as numeric. Go
straight to naming so you do not mix up columns.

Khai bao trong Variable View — Defining variables in Variable View

Chuyén sang tab Variable View. Mdi cot cua bang nay 1a mot thudc tinh ciia bién. Ba
thudc tinh can lam truée 1a Name, Label va Values.

Switch to the Variable View tab. Each column here is one property of a variable. Three
properties come first: Name, Label and Values.

1. Cot Name: g tén bién vao ting hang (maho, tuoi, gioitinh, songuoi, thunhap,
khuvuc). Tén phai bit ddu bang chit cai, khong c6 dau cach, khong trung nhau. Nén
dung chit khong dau.

Name column: type each variable name (maho, tuoi, gioitinh, songuoi, thunhap, khuvuc). A
name must start with a letter, contain no spaces and be unique. Plain letters without accents
are safer.

2. Cot Label: gd mé ta ddy du, vi du "Thu nhdp binh quan thang cua ho (triéu dong)".
Nhian dai duoc, tén bién thi ngan. Nhan nay xuét hién trong bang két qua va biéu db.
Label column: type a full description, for example "Monthly household income (million

VND)". Labels can be long while names stay short. The label appears in output tables and
charts.

3. Cot Values: bam 6 ciia gioitinh rdi bam niit ba chdm bén phai. Go 1 vao Value,
"Nam" vao Label, bAm Add. G 2 va "Nit", bAm Add, rdi OK.
Values column: click the gioitinh cell, then the button at its right. Type 1 in Value and
"Male" in Label, click Add. Type 2 and "Female", click Add, then OK.

4. Lam tuong tuy cho khuvuc: 1 1a "Thanh thi", 2 1a "Nong thon".
Repeat for khuvuc: 1is "Urban", 2 is "Rural”.
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5. Chon View > Value Labels dé Data View hién chir "Nam", "N@" thay cho s6. Dit liéu
bén dudi van 1a 1 va 2.
Choose View > Value Labels so Data View shows the words instead of numbers. The stored
data remain 1 and 2.

Kiéu bién va dinh dang — Variable type and format

Cot Type cho biét SPSS doc bién 1 loai nao. Pho bién nhét 1a Numeric (sd) va String
(chudi); con cé ngdy thang, tién té va vai kiéu khac. Bam 6 Type réi bAm nit bén phai dé
ma& hop thoai chon.

The Type column shows how SPSS reads a variable. The most common types are Numeric and

String,; there are also date, currency and others. Click the Type cell, then the button at its right,
to open the dialog.

1. V&i maho: chon String, dat Width dua dai cho ma dai nhét, vi du 8.
For maho: choose String and set Width long enough for the longest code, for example 8.

2. Véi thunhap: gitr Numeric, dat Width 8 va Decimals 1 dé hién 18.5 thay vi 19. Vi
tuoi va songuoi dat Decimals 0.
For thunhap: keep Numeric, set Width 8 and Decimals 1 so it shows 18.5 rather than 19.
For tuoi and songuoi set Decimals 0.

Decimals chi d6i cach hién thi. Gia tri g& vao van duoc gilt nguyén dé tinh toan.
Decimals only changes how the value is displayed. The value you typed is kept for calculation.

Vi DU / EXAMPLE - Sau khi khai b4o, bang Data View hién hang m¢t 1a HOO1, 45, Nam,
4, 18.5, Thanh thi. Khi chay thong ké cho thunhap, két qua ghi tén "Thu nhap binh quan thang
ctia ho (triéu dong)" thay vi "thunhap". Trung binh cta ba ho 1a (18.5 + 12.0 + 9.8) / 3 = 40.3
/ 3~ 13.4 triéu dong.

After setup, row one in Data View reads H001, 45, Male, 4, 18.5, Urban. When you run statistics for
thunhap, the output shows the full label instead of "thunhap". The mean of the three households is
(18.5+12.0+9.8) /3 =40.3/3 = 13.4 million VND.

LOI HAY GAP / COMMON MISTAKE - it tén bién c6 ddu cach hoic bt dau bing s,
SPSS béo 16i va khong nhan.

Naming a variable with a space or a leading digit makes SPSS show an error and reject the name.

LOI HAY GAP / COMMON MISTAKE — it Width ctia bién chudi qua ngan, ma dai bi
cit cut va hai ma khac nhau c6 thé thanh giéng nhau.
Setting a string Width too short truncates long codes, and two different codes can end up identical.

LOI HAY GAP / COMMON MISTAKE — G chit "Nam" thang vao cot s5. SPSS khong
nhan. Hiy ma hod bang 1, 2 rdi gin nhin gia tri.
Typing the word "Male" into a numeric column fails. Code it as 1 and 2, then add value labels.

LOI HAY GAP / COMMON MISTAKE — Quén nhan gia tri, két qua chi hién 1 va 2, nguoi
doc khong biét nhom nao 1a nhém nao.
Forgetting value labels leaves only 1 and 2 in the output, and readers cannot tell which group is

which.
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PHAI THUQC / MEMORISE — Name ng#n, khong d4u cach, bat dau bang chit. Label 1a
mo ta dai. Values gan chir cho mi s6. Type va Decimals quyét dinh kiéu va cach hién thi.
Name is short, with no spaces, and starts with a letter. Label is the long description. Values attaches
words to numeric codes. Type and Decimals set the kind of data and how it is displayed.

1.4. Gia tri khuyét va cach xtt ly — 1.4. Handling Missing Values

Gia tri khuyét 1a chd trong bang dit liéu ma dang 1& phai c6 mot con s6 hodc mot chit
nhung lai khong c6. Vi du phiéu khao sat co cdu "Thu nhap hang thang", nguoi tra 10i bo
tréng vi ngai néi. O d6 chua phai 1a 0 dong, n6 chi 1a thong tin chua biét.

A missing value is a spot in the data table where a number or a word should be but is not. Say a

survey asks about monthly income and the respondent leaves it blank because they would rather
not say. That cell is not 0 dong. It is simply unknown.

B0 sot gia tri khuyét lam két qua léch vi phdn mém sé& coi ma dat tam 1a dir liéu that. Gia
sir 10 phiéu c6 thu nhap (triéu dong): 8, 12, 15, 9, tréng, 20, tréng, 11, 14, 10. Tam gia tri
c6 that cong lai bﬁng 99, trung binh 1a 99 / 8 = 12,375.

Missing values distort results when the software treats a placeholder code as real data. Suppose
10 forms show income (million dong): 8, 12, 15, 9, blank, 20, blank, 11, 14, 10. The eight real
values add up to 99, so the mean is 99 /8 = 12.375.

Néu ngudi nhap gd 0 vao hai 6 trong, SPSS tinh 99 / 10 = 9,9, thap hon thuc té. Néu
nguoi nhap g ma 999 cho "tir chéi tra 161" ma khong khai bao, tong thanh 99 + 1998 =
2097 va trung binh thanh 209,7 tri¢u, mot con s6 vo 1y. M6 hinh héi quy sau nay ciing bi
kéo I¢ch theo cach tuong tu.

If someone types 0 into the two blanks, SPSS computes 99 / 10 = 9.9, which is too low. If
someone types the code 999 for "refused to answer" and never declares it, the sum becomes 99 +

1998 = 2097 and the mean becomes 209.7 million, which is absurd. A regression model later on
gets pulled off in the same way.

Hai loai gia tri Khuyét trong SPSS — Tywo kinds of missing values in SPSS
Loai thir nhat 12 khuyét hé thong (system-missing): 6 sé dé tréng, SPSS tu hién dau chim

"M va tu bo qua khi tinh. Loai thir hai 1a khuyét do nguoi dung khai bao (user-missing):
ban d4 nhap mot ma nhu 999 hay 99, rdi bao cho SPSS biét ma d6 nghia 1a "khong co
thong tin".

The first kind is system-missing: a numeric cell is left empty, SPSS shows a dot "." and skips it in
calculations. The second kind is user-missing: you typed a code such as 999 or 99 and told SPSS

that this code means "no information".

Ma ngudi dung cé ich khi ban mudn phan biét Iy do. Vi du 999 1a tir chdi tra 1oi, 998 1a
khong biét. Chon ma nam ngoai khoang gia tri co thé ¢ cia bién, dé khong 1an véi dir
li¢u that.

User codes help when you want to tell the reasons apart, for example 999 for refused and 998

for don't know. Pick codes outside the range the variable can really take, so they never mix with
real data.
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Cach khai bao cho bién s0 — Declaring missing values for a numeric variable

1. Mo cira s6 Data Editor, bam thé Variable View ¢ goc dudi bén tréi.
Open the Data Editor and click the Variable View tab at the bottom left.

2. Tim dong cua bién thu nhap, bam vao 6 thudc cot Missing, roi bam nut ba chAm xuét
hién bén phai 6.
Find the row of the income variable, click its cell in the Missing column, then click the three-
dot button that appears on the right.

3. Chon Discrete missing values, g6 999 vao 6 thir nhat. Can thém ma khac thi g tiép
vao 0 thir hai hogc thu ba, t6i da ba ma.
Choose Discrete missing values and type 999 in the first box. For another code, use the
second or third box, up to three codes.

4. Mubn khai bao ca mot khoang, chon Range plus one optional discrete missing value,
nhép can dudi va can trén, vi du tir 990 dén 999.
To declare a whole range, choose Range plus one optional discrete missing value and enter
the lower and upper limits, for example 990 to 999.

5. Bam OK. Chay Analyze > Descriptive Statistics > Frequencies va doc dong Valid
(hop 18) voi Missing (khuyét) dé kiém tra s6 ca da khap.
Click OK. Run Analyze > Descriptive Statistics > Frequencies and read the Valid and
Missing rows to check that the counts match.

Cach khai bao cho bién chubi — Declaring missing values for a string variable

Bién chudi 13 bién chira chir, nhu nghé nghiép hay tén tinh. O chudi dé trong khong tu
dong bi coi 1a khuyét hé thong, SPSS xem d6 13 mot gia tri rong nhu moi gid tri khac. Vi
vay ban phai khai bao.

A string variable holds text, such as occupation or province. An empty string cell is not treated

as system-missing automatically. SPSS sees it as one more value, an empty one. So you must
declare it.

Lam giébng cac budc trén nhung chi ding duoc Discrete missing values, khong c6
khoang. Go dung ma nhu trong dir lidu, vi du KB cho "khong biét", va nhé rang chir hoa
chir thuong dugc xét khac nhau. Néu mudn coi 6 tréng 1a khuyét, gd mot khoang trang
vao 0 khai béo.

Follow the same steps, but only Discrete missing values is available, with no range. Type the
code exactly as it appears in the data, for example KB for "don't know", and remember that
upper and lower case count as different. To treat blank cells as missing, type a single space in
the declaration box.

Vi DU/ EXAMPLE — Bang 10 phiéu & trén, hai 6 thu nhap dé trdng. Néu g 999 vao hai 6
d6 rdi khai bao 999 1a gia tri khuyét, Frequencies bao Valid = 8, Missing = 2, va Descriptives
cho trung binh 12,375. Néu quén khai béo, trung binh thanh 209,7. Chi can nhin con s6 da
thiy sai.

Take the 10 forms above, with two income cells empty. Type 999 in both and declare 999 as missing,
and Frequencies reports Valid = 8, Missing = 2, while Descriptives gives a mean of 12.375. Skip the
declaration and the mean becomes 209.7. The number alone shows something is wrong.
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Xir ly sau khi khai bao — What to do after declaring

Mic dinh, nhiéu thi tuc chi dung cac ca du di li¢u ¢ moi bién dang phan tich (loai theo
ca, listwise). Cach khac 1a mdi cip bién dung moi ca c6 du hai gia tri do (loai theo cap,
pairwise). Hai cach c6 thé cho ¢& mau khac nhau, nén ludn ghi ¢& mau thuc ding vao bao
cdo.

By default, many procedures use only the cases that have data on every variable in the analysis
(listwise deletion). The alternative is that each pair of variables uses all cases having both
values (pairwise deletion). The two can give different sample sizes, so always report the sample
size actually used.

SPSS ciing c6 1énh Transform > Replace Missing Values dé dién thay thé, nhu ding
trung binh cua chudi. Cach nay lam gidm do phan tan that ctia dir liéu, nén chi dung khi
ban giai thich dugc 1y do. Khi ty 1& khuyét nho va ngiu nhién, loai bo ca thudng 13 lua
chon an toan.

SPSS also has Transform > Replace Missing Values to fill gaps, for example with the series
mean. This shrinks the real spread of the data, so use it only when you can justify it. When
missing cases are few and random, dropping them is usually the safe choice.

LOI HAY GAP / COMMON MISTAKE — G& 0 vao 6 trong thu nhép, hodc dé ma 999 ma
khong khai béo, hoidc khai bao ¢ bién nay nhung quén bién khac ding ciing ma. Mot 18i nira
12 nhAm khi nguoi tur chdi tra 10 ¢6 dac diém khac han nhom con lai, vi du nhém thu nhép
cao hay bd tréng, thi viéc loai ho lam léch két qua du da khai bao dung.

Typing 0 into blank income cells, leaving 999 undeclared, or declaring it for one variable and
forgetting another that uses the same code. One more trap: if people who refuse to answer differ
systematically from the rest, for example high earners who skip the income question, dropping them
biases the results even when the declaration is correct.

PHAI THUQC / MEMORISE — O tréng s6 1a khuyét hé thong, ma nhu 999 phai ty khai bao
& cot Missing. Bién chudi chi khai bao dugc timg gid tri roi, khong khai bao khoang. Ludn
kiém tra dong Valid va Missing trong Frequencies sau khi khai bao.

A blank numeric cell is system-missing, while a code like 999 must be declared in the Missing column.
String variables accept only individual values, not ranges. Always check the Valid and Missing rows
in Frequencies after declaring.

1.5. Bién doi dir li€u: tinh bién md&i, ma hoa lai, chon ca - 1.5. Transforming
Data: Computing, Recoding and Selecting Cases

Dir liéu tho hiém khi ding dugc ngay. Ban thuong phéi tao thém bién, gom nhom lai
hodc chi gitt mot phan quan sat. SPSS ¢6 bon cong cu cho viéc nay: Compute (tinh bién
moi), Recode (ma hoa lai), Select Cases (chon ca) va Split File (chia t¢p). Nhom 1€nh
tinh va ma hoa nim trong menu Transform, nhém 1énh chon va chia nam trong menu
Data.

Raw data is rarely ready to use. You often need to add variables, collapse values into groups, or
keep only part of the observations. SPSS has four tools for this: Compute, Recode, Select Cases
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and Split File. Compute and Recode live in the Transform menu; Select Cases and Split File live
in the Data menu.

Trude khi bat dau, hay luu mot ban sao tép dit liéu. Phan 16n thao tac & day ghi thang vao
tép dang md, va ban khé quay lai néu luu de.

Before you start, save a copy of your data file. Most of these actions write straight into the open
file, and it is hard to go back once you save over it.

Tao bién méi bang phép tinh — Creating a New Variable with a Calculation

Compute giéng viéc thém mot cot cong thirc trong Excel. Ban dit tén cot méi, roi viét
cong thirc dung cac bién c6 san. Cach nay hay dung d¢é 13y logarit, binh phwong, hay tinh
ty s6 giira hai bién. Trong kinh té lugng, logarit thu nhap giup kéo gan cac gia tri rat 16n
va rat nho, va cho phép doc hé s6 theo phan tram.

Compute works like adding a formula column in Excel. You name the new column, then write a
formula using existing variables. It is used for logarithms, squares, or ratios of two variables. In
econometrics, the log of income pulls very large and very small values closer together and lets
you read coefficients in percentage terms.

1. Vao Transform, chon Compute Variable.
Open Transform, then choose Compute Variable.

2. O 6 Target Variable, go tén bién méi, vi du 1n_thunhap. Tén khong c6 dau cach.
In the Target Variable box, type the new name, for example 1n _thunhap. No spaces in

the name.

3. O 6 Numeric Expression, gd LN(thunhap). Ban ciing c6 thé chon ham LN trong danh
sach Function group rdi bam dup.
In the Numeric Expression box, type LN(thunhap). You can also pick LN from the Function
group list and double-click it.

4. BAm OK. Mot cot méi xudt hién ¢ cudi Data View.
Click OK. A new column appears at the end of Data View.

Vi DU/ EXAMPLE — Bébn nguoi c6 thu nhap 5, 10, 20 va 50 tri¢u déng mot thang. LN cho
lan luot khoang 1,609; 2,303; 2,996 va 3,912. Thu nhip ting gap mudi lan (tir 5 1én 50) ma
logarit chi tang tir 1,609 1én 3,912. Hi¢u 3,912 trur 1,609 béng 2,303, dung béng LN(10).

Four people earn 5, 10, 20 and 50 million dong a month. LN gives about 1.609, 2.303, 2.996 and
3.912. Income grows tenfold (5 to 50), yet the log rises only from 1.609 to 3.912. The difference 3.912
minus 1.609 is 2.303, which equals LN(10).

LOI HAY GAP / COMMON MISTAKE — Logarit chi tinh dugc cho sb duong. Néu thu
nhap bang 0 hoic am, SPSS dé 6 tréng (system-missing) ma khong bao 11 16n. Hiy dém sb
ca ¢ gid tri trong bién méi va so véi bién gdc.

Logs exist only for positive numbers. If income is 0 or negative, SPSS leaves the cell blank (system-
missing) without a loud warning. Count the valid cases in the new variable and compare with the

original.
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Ma hoa lai nhém tuéi — Recoding Age into Groups

Recode bién mot bién s thanh cac nhém. Nén chon Recode into Different Variables dé
gilt nguyén bién tudi gdc va tao bién nhom riéng. Lya chon Into Same Variables sé ghi d¢
1én bién gdc.

Recode turns a numeric variable into groups. Choose Recode into Different Variables so the

original age stays intact and the groups go into a separate variable. Into Same Variables
overwrites the original.

1. Vao Transform, chon Recode into Different Variables. Chuyén bién tuoi sang 6 bén
phai.
Open Transform and choose Recode into Different Variables. Move tuoi to the right-hand
box.

2. O Output Variable, gb tén nhomtuoi, bAm Change.
Under Output Variable, type nhomtuoi and click Change.

3. Bam Old and New Values. Chon Range, LOWEST through value, nhap 29; ¢ New
Value g6 1, bAm Add.

Click Old and New Values. Choose Range, LOWEST through value, enter 29; under New
Value type 1 and click Add.

4. Chon Range, nhap 30 dén 44, gia tri moi 2, badm Add. Chon Range, value through
HIGHEST, nhap 45, gi4 tri m&i 3, bam Add.
Choose Range, enter 30 through 44, new value 2, click Add. Choose Range, value through
HIGHEST, enter 45, new value 3, click Add.

5. BAm Continue, roi OK. Sang Variable View, khai bao nhan gié tri: 1 1a dudi 30, 2 1a
30-44, 3 1a tur 45.

Click Continue, then OK. In Variable View, add value labels: 1 is under 30, 2 is 30—44, 3 is
45 and over.

VI DU/ EXAMPLE — Tudi 24, 30, 44, 45, 61 dugc ma thanh 1, 2, 2, 3, 3. Ngudi 44 tudi
thudc nhoém 2, nguoi 45 tudi sang nhom 3.

Ages 24, 30, 44, 45 and 61 become 1, 2, 2, 3, 3. The 44-year-old falls in group 2, and the 45-year-old
moves to group 3.

LOI HAY GAP / COMMON MISTAKE — Khoang bi ho. Néu tudi c6 sb 1¢ nhur 29,5 ma
ban chi khai 29 va 30 thi ca d6 roi ra ngoai. Dung LOWEST va HIGHEST ¢ hai dau, va kiém
tra bang bang tdn sb xem con ca nao tréng nhom.

Gaps between ranges. If age has decimals like 29.5 and you only declared 29 and 30, that case falls

through. Use LOWEST and HIGHEST at the ends and run a frequency table to check for cases left
without a group.

Loc quan sat theo diéu kién — Selecting Cases by Condition
Select Cases cho SPSS bo qua nhiing ca khong thoa diéu kién khi phan tich. Gia sir gi6i
tinh ma 1 1a nam, 2 1a nit, va ban mudn chi phan tich ntr.

Select Cases makes SPSS ignore the cases that fail a condition during analysis. Suppose gender
is coded 1 for male and 2 for female, and you want to analyse women only.
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1. Vao Data, chon Select Cases.
Open Data, then choose Select Cases.

2. Chon If condition is satisfied, bam If, g0 gioitinh =2, bam Continue.
Choose If condition is satisfied, click If, type gioitinh = 2, click Continue.

3. O muc Output, giit Filter out unselected cases, bAm OK. Cac dong bi loai bi gach
chéo & sb thir tu.
Under Output, keep Filter out unselected cases and click OK. Excluded rows show a
diagonal strike on the row number.

4. Chay phan tich can lam, vi du théng ké mo ta 1n thunhap. Xong viéc, m¢ lai
Select Cases, chon All cases, bAm OK.

Run the analysis you need, for example descriptives of 1n _thunhap. When done, reopen
Select Cases, choose All cases and click OK.

LOI HAY GAP / COMMON MISTAKE — Quén chon lai All cases 13 16i phd bién nhat.
Moi két qua sau d6 chi tinh cho nir ma ban khong hay biét. Néu chon Delete unselected cases
10i luu, cac ca bi x04 mat vinh vién.

Forgetting to switch back to All cases is the most common mistake. Every later result covers women
only and you may not notice. If you choose Delete unselected cases and then save, those cases are
gone for good.

Chia tép theo nhém - Splitting the File by Group
Split File khong loai ca nao. N6 chay ciing mot phan tich riéng cho timg nhom va dat két
qua canh nhau, ti¢n dé so nam véi nir.

Split File removes no cases. It runs the same analysis separately for each group and places the
results side by side, which makes comparing men and women easy.

1. Vao Data, chon Split File.
Open Data, then choose Split File.

2. Chon Compare groups, dua gioitinh vao 6 Groups Based on, bAm OK.
Choose Compare groups, move gioitinh into Groups Based on, and click OK.

3. Chay phan tich. Két qua hién hai phan, mot cho mdi gi6i. Khi xong, quay lai Split
File va chon Analyze all cases, do not create groups.

Run the analysis. The output shows two parts, one per gender. When finished, return to Split
File and choose Analyze all cases, do not create groups.

PHAI THUQC / MEMORISE — Chon ca (Select Cases) loai bé nhom khéi phén tich; chia
tép (Split File) giit moi nhom va phan tich riéng timg nhom. Ca hai déu phai tat tha cong khi
dung xong.

Select Cases removes groups from the analysis,; Split File keeps every group and analyses each one
separately. Both must be switched off manually when you finish.

1.6. Cac loai thang do va loai dir li€u — 1.6. Levels of Measurement and Types of Data

M&i bién trong bo dir lidu 1a mot cach ghi lai thé gidi bang con sd hoic nhan. Thang do
cho biét con sé d¢6 mang duoc bao nhiéu thong tin. Biét thang do thi ban biét dugc phép
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tinh nao cé nghia va k¥ thuat nao dung dugc. Cung luc, ban can biét dit liéu dugc thu
theo kiéu nao: mot thoi diém, mot chudi thoi gian hay ca hai.

P: Every variable records something about the world as a number or a label. Its level of
measurement tells you how much information those values carry, and so which calculations
make sense and which techniques you can use. You also need to know how the data were
collected: at one point in time, over time, or both.

Bon thang do — Four levels of measurement

Hay di tir thang yéu nhat dén manh nhat. Mdi thang méi giir moi kha ning cua thang
trude va thém mot kha nang méi.

P: Go from the weakest level to the strongest. Each level keeps everything the previous one
allows and adds one more ability.

« Thang dinh danh (nominal): con s hay chir chi 14 nhan dé goi tén nhém. Vi du: nganh
nghé, tinh thuong tra, gidi tinh. Ban chi dém va so sanh dugc "gidng hay khac". M3 1
= nam, 2 = nit khong c6 nghia nit "l6én hon" nam.

GACH: Nominal scale: numbers or words are only labels for groups, such as occupation,
home province or gender. You can count and check "same or different". The codes 1 = male
and 2 = female do not mean female is "larger”.

« Thang thir bac (ordinal): cac nhém xép duge theo tht ty, nhung khoang cach giira cac
bac khong do dugc. Vi du: hoc luc gidi, kha, trung binh; muac hai long tir 1 dén 5. Ban
biét "cao hon", khong biét cao hon bao nhiéu.

GACH: Ordinal scale: categories can be ranked, but the gaps between ranks are not
measured. Examples: grades of excellent, good, average, or a satisfaction score from I to 5.
You know "higher", not "higher by how much".

« Thang khoang (interval): khoang cach giita cac gia tri c6 nghia, nhung diém 0 chi 1a
quy ude. Vi du: nhiét 6 theo do C. Chénh 10°C giira 20°C va 30°C bang chénh giira
30°C va 40°C. Nhung 20°C khong "néng gép d6i" 10°C, vi 0°C khong phai 1a hét
nhiét.

GACH: Interval scale: distances between values are meaningful, but zero is only a
convention. Example: temperature in °C. The gap from 20°C to 30°C equals the gap from
30°C to 40°C. Yet 20°C is not "twice as hot" as 10°C, because 0°C does not mean no heat.

« Thang ty 18 (ratio): c6 khoang cach c6 nghia va diém 0 that. Vi du: thu nhap, chiéu
cao, s6 nam di hoc, gia c6 phiéu. Thu nhap 20 triéu gap 2,5 lan thu nhap 8 triéu, vi 20
:8=2,5.

GACH: Ratio scale: meaningful distances plus a true zero. Examples: income, height, years

of schooling, share price. An income of 20 million is 2.5 times 8 million, because 20/ 8 =
2.5.

Bang sau day gom lai dé tra nhanh:
P: Use this table for quick lookup:
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Phép lam dugc

What you can do

S6 do md ta hop ly

Sensible summary

Ky thuat thwong dung
Typical techniques

Dém, so sanh giong

Dinh
da;nh hay khac
. Count, check same or
Nominal e
different
Thi bac  Xép the tir
Ordinal  Rank
Khoang Cong, trir khodng cach
Interval = Add, subtract distances
Thém phép chia, so
Ty 1€ sanh gap bao nhiéu lan
Ratio Also divide, compare by

"times as much"

Tan so, ty 1€, mot
Frequencies, proportions,
mode

Trung vi, tan s
Median, frequencies

Trung binh, d9 1éch
chuin
Mean, standard deviation

Nhu thang khoang, thém
ty s6 va logarit

As interval, plus ratios and
logarithms

Bang chéo, chi binh phuong,
logit cho bién phu thudc nhi phan
Crosstabs, chi-square, logit for a
binary outcome

Kiém dinh phi tham sd, twong
quan hang

Nonparametric tests, rank
correlation

Kiém dinh t, twrong quan, hoi quy
t-tests, correlation, regression

Hoi quy, ANOVA, md hinh dang
logarit

Regression, ANOVA, log-form
models

Xic dinh thang do ciia mét bién — Finding the level of a variable

1. Hoi: cac gia tri chi 1a nhdn nhém? Néu dtng, d6 1a dinh danh.
BUOC: Ask: are the values just group labels? If yes, it is nominal.

2. Néu khong, hoi: xép duoc thir tw nhung khoang cach giira hai bac lién nhau khong
déu hodc khong do dugc? Néu dung, d6 13 tht bac.
BUOC: If not, ask: can they be ranked, but are the gaps between neighbouring ranks
unequal or unmeasured? If yes, it is ordinal.

3. Néu khoang cach c6 nghia, hoi: gia tri 0 c6 nghia 13 "khong c6 gi" khong? Co thi 1a ty

1€, khong thi 1a khoang.

BUOC: If gaps are meaningful, ask: does 0 mean "none at all"? If so it is ratio, otherwise

interval.

4. Trong SPSS, m¢ Variable View, vao cdt Measure cua bién va chon Nominal, Ordinal
hodc Scale. Scale gdp ca khoang va ty I¢.
BUOC: In SPSS, open Variable View, go to the Measure column of the variable and pick
Nominal, Ordinal or Scale. Scale covers both interval and ratio.

udc chung tho.

guide.

Vi DU / EXAMPLE — Bién "s6 con trong ho" nhan gia tri 0, 1, 2, 3. Khoang cach déu nhau
va 0 nghia la khong co6 con, nén day la thang ty 18: ho 4 con gip d6i ho 2 con. Bién "hang nha
truong" (1 = top dau, 2 = top giita, 3 = top cudi) 14 thir bac, nén tinh trung binh hang chi la

VIDU: The variable "number of children in a household" takes values 0, 1, 2, 3. Gaps are equal and 0
means no children, so it is ratio: a household with 4 children has twice as many as one with 2. The
variable "school tier" (1 = top, 2 = middle, 3 = bottom) is ordinal, so an average tier is only a rough
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Ba kiéu cau tric dir liéu — Three data structures

Cit ngang (cross-section) 1a anh chup nhiéu doi tuong tai maot thoi diém. Vi dy: thu nhap
ciia 50 ho gia dinh trong nim 2024, mdi ho mot dong. Chudi thoi gian (time series) theo
ddi mot ddi tugng qua nhiéu ky. Vi du: doanh thu clia mdt cira hang trong 36 thang lién
tiép. Dir liéu bang (panel) theo ddi nhiéu ddi twong qua nhiéu ky. Vi du: 50 ho d6 duoc
khao sat lai m6i nam tir 2020 dén 2024, tao ra 250 quan sat.

P: Cross-section data is a snapshot of many units at one moment, such as the income of 50
households in 2024, one row per household. A time series follows one unit over many periods,
such as a shop's revenue over 36 consecutive months. Panel data follows many units over many
periods, such as the same 50 households surveyed each year from 2020 to 2024, giving 250
observations.

Céach chon k¥ thuat phu thudc vao cdu trac nay. Dit liéu cat ngang thudng lo van dé
phuong sai sai s6 thay doi. Chudi thoi gian phai kiém tra tinh dimg va tu twong quan, vi
gi4 tri hom nay thuong dinh v6i hém qua. Dit liéu bang can mé hinh riéng, vi ciing mot
ho 13p lai nhidu nam thi cac quan sat khong doc lap.

P: The structure drives the choice of method. Cross-section data usually raises concerns about
changing error variance. Time series need checks for stationarity and autocorrelation, since

today's value tends to stick to yesterday's. Panel data needs its own models, because repeated
rows from the same household are not independent.

LOI HAY GAP / COMMON MISTAKE — Coi diém Likert 1-5 1a thang ty 18 roi n6i "hai
1ong 4 gép d6i hai 1ong 2". Strictly, d6 1a thir bac. Nhiéu nghién ctru van tinh trung binh va
chay hoi quy trén thang ndy, nhung ban nén néi rd gia dinh d6. Mot 16i khac: dé ma sb dién
thoai hay ma tinh & dang Scale r6i tinh trung binh, két qua v6 nghia.

LOLI: Treating a 1-5 Likert score as ratio and saying "satisfaction 4 is twice satisfaction 2". Strictly it
is ordinal. Many studies still average it and run regressions on it, but you should state that assumption
openly. Another slip: leaving phone numbers or province codes as Scale and averaging them gives
meaningless results.

LOI HAY GAP / COMMON MISTAKE — Gop dit liéu cua nhiéu nim vao mot bang roi coi
1a cét ngang. Néu cung mot dbi tuong xuét hién nhiéu 1an, d6 1a dit liéu bang.

LOLI: Stacking several years into one table and calling it cross-section. If the same unit appears more
than once, it is panel data.

PHAI THUQC / MEMORISE — Dinh danh chi ¢6 nhan; thir bac ¢6 th tu; khoang co
khoang cach nhung 0 1a quy wdc; ty 1& ¢ 0 that. Cit ngang 1a nhiéu dbi twong, mot thoi diém;
chudi thoi gian 13 mot d6i tuong, nhiéu ky; bang 1a nhiéu dbi twong, nhiéu ky.

THUOC: Nominal has labels only, ordinal adds order, interval adds distances but zero is a
convention; ratio has a true zero. Cross-section is many units at one time, a time series is one unit
over many periods; a panel is many units over many periods.
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1.7. Kinh té lwong 1a gi va cac buée xdy dung mdt méd hinh — 1.7. What
Econometrics Is and the Steps of Building a Model

Kinh té lugng 1a viéc dung sb liéu that va cong cu thong ké dé do va kiém tra cac quan hé
ma 1y thuyét kinh té néu ra. Vi du: cha quan tra sita tin rdng giam gia thi ban dugc nhiéu
hon. Kinh té lugng tra 10 cau héi cu thé hon: giam 1.000 dong mot ly thi doanh sé ting
khoang bao nhiéu ly, va con s6 d6 tin dugc dén dau.

Econometrics uses real data and statistical tools to measure and test the relationships that
economic theory proposes. Say the owner of a bubble tea shop believes a lower price sells more

cups. Econometrics asks something sharper: if the price drops by 1,000 dong per cup, how many
more cups are sold, and how far can you trust that number?

Kinh té va tai chinh dung chung b cong cy, nhung khac ¢ loai dir li€u va cau hoi. Kinh
té thuong c6 sd quan sat vira phai, nhu khao sat ho gia dinh hodc s6 liéu theo nam. Tai
chinh thuong c6 dir liéu day, nhu gia c6 phiéu theo ngay hoic theo gid. Dit liéu tai chinh
nhiéu nhiéu, va mac dao dong ctia nd d6i theo thoi gian.

Economics and finance share the same toolbox, but differ in the data and the questions.
Economics usually works with a moderate number of observations, such as household surveys or

vearly figures. Finance usually has dense data, such as stock prices by day or by hour. Financial
data is noisy, and how much it swings changes over time.

Kinh té

Economics

Tai chinh

Finance

Tiéu chi

Criterion

Khao sat hd, s liéu vi mo theo nam
hodc quy, sO quan sat khong nhiéu.
Household surveys and macro figures by

Gia va loi suat theo ngay hoic theo
gio, s6 quan sat 16n.
Prices and returns by day or hour, with

Dir lidu thuong
gap

Typical data year or quarter, with relatively few

. many observations.
observations.

Mot yéu t6 tac dong 1én két qua bao

Cau hdi hay
datra
Typical question

nhiéu, nhu hoc thém mdt nam thi
luong tang bao nhiéu.

How much one factor affects an outcome,
such as the pay gain from one more year

Loi suat, rii ro va gia tri trong twong
lai s& bién dong ra sao.

How returns, risk and future values will
move.

of schooling.
Kho khan dién  Sai s6 khi do, bién bi bo sot, hai bién Do dao dong ddi theo thoi gian, co
hinh cung anh huéng 13n nhau. nhitng ngay gia nhay rat xa.
Typical Measurement error, omitted variables, and = Volatility that changes over time, with
difficulty two variables affecting each other. some days of very large price jumps.

O hoc phan nay, ban sé& thay ca hai nhanh. Phan dau nghiéng vé kinh té (hdi quy, bién ndi

sinh). Phan sau nghiéng vé tai chinh (chudi thoi gian, mo hinh bién dong).

In this course you will meet both branches. The early chapters lean toward economics
(regression, endogenous variables). The later ones lean toward finance (time series, volatility

models).
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Chudi buéc xay dung mdt méd hinh — The steps of building a model

1. Dt cau hoi va gia thuyét. Lay tir 1y thuyét hodc nghién ctru trude, roi viét 1o dau
mong doi. Vi dy: gia giam thi lugng ban ting, nén hé s6 cua gia phai am.
State the question and hypothesis. Take it from theory or earlier studies, and write down the
expected sign. For example, a lower price means higher sales, so the price coefficient should
be negative.

2. Viét mé hinh. Chon bién phu thudc (két qua can giai thich), cac bién giai thich, dang
ham va thanh phan sai s6. Budc ndy nén lam trén gidy trudc khi ma SPSS.
Write the model. Choose the dependent variable (the outcome to explain), the explanatory
variables, the functional form and the error term. Do this on paper before opening SPSS.

3. Thu thap va lam sach dir li¢u. Xac dinh loai dir li¢u (cét ngang, chudi thoi gian hay
bang), ngudn, don vi do. Kiém tra gia tri khuyét va sd liéu bat thuong.
Collect and clean the data. Identify the data type (cross-section, time series or panel), the
source and the units. Check for missing and odd values.

4. Uébc luong. Chon phuong phap, thudng bat ¢au bang binh phuong nhoé nhat (OLS,
tim duong thang sat cac diém dit liéu nhét). Trong SPSS: Analyze, Regression,
Linear.

Estimate. Pick a method, usually starting with ordinary least squares (OLS, which finds the
line closest to the data points). In SPSS: Analyze, Regression, Linear.

5. Kiém dinh. Xem hé s6 c6 khac 0 mot cach c6 y nghia thong ké khong, mo hinh giai
thich dugc bao nhiéu phan bién thién, va cc gia dinh ctia phuong phap co dimg viing
khong.

Test. Check whether the coefficients differ from zero in a statistically meaningful way, how
much of the variation the model explains, and whether the method's assumptions hold.

6. Stra va udc lugng lai néu can. Gia dinh bi vi pham hodc dAu hé sb nguoc ly thuyét thi
quay vé budc 2: thém bién, d6i dang ham hoic doi phuong phap.
Revise and re-estimate if needed. If an assumption fails or a sign contradicts theory, go back
to step 2: add a variable, change the functional form or change the method.

7. Dién gii va sir dung. No6i béng don vi cia bai todn, néu pham vi ap dung, roi du bao
hozc dua ra khuyén nghi.
Interpret and use. Speak in the units of the problem, state the range where the result applies,
then forecast or make recommendations.

Vi DU/ EXAMPLE — Gia thuyét: thu nhap ho tang thi chi tiéu ting, hé s6 nam giira 0 va 1.
Mo hinh: Chi = Bo + Bi1- Thunhap + u, don vi tri¢u déng mot thang. D licu: 200 ho. Gia su
OLS cho Bo= 1,8 va p1 = 0,62 v6i p nhé hon 0,001. Ddu duong va gia tri 0,62 ndm giita 0 va
1, khép gia thuyét. Dién giai: ho ¢ thu nhap cao hon 1 tridu thi chi tiéu cao hon khoang 0,62
triéu. Dy béo cho h¢ thu nhap 20 triéu: 1,8 + 0,62 x 20 = 1,8 + 12,4 = 14,2 triéu dong. Con s6
nay chi dng tin trong khoang thu nhip ma mau cé.

Hypothesis: higher household income means higher spending, with a coefficient between 0 and 1.
Model: Spend = fo + f1:Income + u, in million dong per month. Data: 200 households. Suppose OLS
gives fo = 1.8 and 1 = 0.62 with p below 0.001. The positive sign and a value between 0 and I match
the hypothesis. Interpretation. a household earning 1 million more spends about 0.62 million more.
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Forecast for a household earning 20 million: 1.8 + 0.62 x 20 = 1.8 + 12.4 = 14.2 million dong. This
figure is only reliable within the income range the sample covers.

LOI HAY GAP / COMMON MISTAKE — Chay nhiéu mé hinh rdi chi giir cai cho két qua
dep. Gia thuyét phai c6 trudc khi nhin két qua, néu khong p-value mat gid tri.

Running many models and keeping only the one with a pretty result. The hypothesis must come before
you see the output, or the p-value loses its meaning.

LOI HAY GAP / COMMON MISTAKE — Poc twong quan thanh nhin qua. Hé s6 duong
cho thdy hai bién di ciing nhau trong mau, chua chimg minh bién nay gy ra bién kia.
Reading correlation as causation. A positive coefficient shows two variables move together in the
sample, not that one causes the other.

LOI HAY GAP / COMMON MISTAKE — Dimng ngay sau khi uéc lugng. Chua kiém tra
gia dinh thi sai s6 chuan va p-value c6 thé sai.

Stopping right after estimation. Without checking the assumptions, standard errors and p-values may
be wrong.

PHAI THUQC / MEMORISE - Gia thuyét, md hinh, dit li€u, udc lugng, kiém dinh, stra mo
hinh, dién giai. Kinh té hay hoi tac dong clia mot yéu td, tai chinh hay hoi loi suat, rii ro va
du bao.

Hypothesis, model, data, estimation, testing, revision, interpretation. Economics often asks about the
effect of one factor, finance often asks about returns, risk and forecasts.

1.8. Ty suit sinh lgi va cach diing trong mé hinh tai chinh — 1.8. Returns and
How They Enter Financial Models

Ty suat sinh loi (loi sudt) 14 phan trim 13i hodc 16 ban c6 duoc khi gitr mot tai san trong
mot khoang thoi gian. Mua c6 phiéu gia 50.000 ddng, hom sau thanh 55.000 dong thi 13i
10%. Trong kinh té luong tai chinh, nguoi ta it khi phan tich gia, ma phan tich loi suat.

P: A return is the percentage gained or lost from holding an asset over a period. Buy a share at

50,000 dong and see it reach 55,000 dong the next day, and you have earned 10%. In financial
econometrics, analysts rarely model prices directly. They model returns.

Hai cach tinh lgi suit — TIEUDE: Two Ways to Compute a Return

Céch thtr nhét 13 1oi suat don (con goi loi suat s6 hoc): 1dy chénh léch gi4 chia cho gia ky
trude. Cach thir hai 1a lgi sut logarit: 1ay logarit ty nhién (In) ctia ty s6 gia hai ky lién
tiép. Vi bién dong nho, hai sé gan bang nhau.

P: The first is the simple return: the price change divided by the previous price. The second is

the log return: the natural logarithm (In) of the ratio of two consecutive prices. For small moves,
the two numbers are close.

Loi sudt don: R(t) = (P(t) - P(t-1)) / P(t-1)
Loi sudt logarit: r(t) = In( P(t) / P(t-1) )

Trong d6 P(t) 1a gia dong cira ngay t, P(t—1) 1a gia dong cira phién lién trude. Néu cb
phiéu c6 tra cb tac D trong ky, loi suat don tinh tong 1a (P(t) + D — P(t—1)) / P(t—1).
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P: Here P(1) is the closing price on day t and P(t—1) is the close of the previous session. If the
stock pays a dividend D in the period, the total simple return is (P(t) + D — P(t—1)) / P(t—1).

Vi sao d6i chudi gia sang chudi loi suat — TIEUDE: Why Convert Prices to Returns
« Loi suat khong c6 don vi, nén so sanh dugc giita c6 phiéu gia 10.000 dong va c6 phiéu
gia 200.000 dong.

GACH: A return has no unit, so you can compare a 10,000-dong stock with a 200,000-dong
stock.

« Chudi gia thuong di 1én hodc xudng theo xu huéng dai, trung binh va d6 dao dong doi
theo thoi gian. Chudi loi suat dao dong quanh mot mirc kha on dinh, goi 1a chudi
dirng. Cac mé hinh ¢ chuong sau can tinh dimg dé cho két qua dang tin.

GACH: Price series usually drift up or down over long stretches, so their mean and spread
change over time. Return series fluctuate around a fairly steady level, which is called a
stationary series. The models in later chapters need stationarity to give reliable results.

« Loi suat logarit cong duoc theo thoi gian: tong loi suat log ctia nhiéu ngay bang In(gia
cubi / gia dau). Loi suat don thi phai nhan don.
GACH: Log returns add up over time: the sum of daily log returns equals In(final price /
starting price). Simple returns must be compounded by multiplication.

* Loi suit don cong dugc gitra cac tai san trong danh muc: 1gi suat danh muc béng téng
cac loi suat don nhén ty trong. Loi suat log khong c6 tinh chét nay.
GACH: Simple returns add across assets in a portfolio: the portfolio return is the weighted
sum of simple returns. Log returns do not have this property.

Tinh trong SPSS - TIEUDE: Computing in SPSS

1. M& dit liéu, kiém tra cot ngay da sép tir ¢li dén mai. Néu chua, chon Data, Sort Cases,
ri sap theo cot ngay ting dan.
BUOC: Open the data and check that the date column runs from oldest to newest. If not,
choose Data, Sort Cases, and sort by date in ascending order.

2. Mé cira s6 Syntax (File, New, Syntax). Gia sir cot gia dong ctra tén 1a gia.
BUOC: Open a Syntax window (File, New, Syntax). Assume the closing price column is
named gia.

3. G3 cac 1énh sau r6i bdi den va bam nut Run:
BUOC: Type the following commands, select them, and click Run:

COMPUTE rdon
COMPUTE rlog
EXECUTE.

(gia - LAG(gia)) / LAG(gia) .
LN (gia / LAG(gia)).

1. Mo Data View. Dong dau cta hai c6t méi dé trong, vi ngay dau chua c6 gia hom
trudc. Do 1a binh thuong.

BUOC: Open Data View. The first row of both new columns is empty because the first day
has no previous price. That is expected.

Vi DU/ EXAMPLE — Gia dong ctra 4 phién (nghin dong): 50; 55; 52,25; 54. Loi suat don:
(55-50)/50 = 0,10; (52,25-55)/55 = —0,05; (54—52,25)/52,25 = 0,0335. Loi suat log: In(1,10)
=0,0953; In(0,95) = —0,0513; In(54/52,25) = 0,0329. Téng log = 0,0953 — 0,0513 + 0,0329 =
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0,0770, ding béng In(54/50) = In(1,08). Cong ba loi suat don ra 0,0835, 1€ch so véi muc tang
that 8%. Phai nhan don: 1,10 x 0,95 x 1,0335 = 1,08.

VIDU: Closing prices over 4 sessions (thousand dong): 50; 55; 52.25; 54. Simple returns: (55—50)/50
=0.10; (52.25-55)/55 = —0.05; (54—52.25)/52.25 = 0.0335. Log returns: In(1.10) = 0.0953; In(0.95)
=—=0.0513; In(54/52.25) = 0.0329. The log sum is 0.0953 — 0.0513 + 0.0329 = 0.0770, which equals
In(54/50) = In(1.08). Adding the three simple returns gives 0.0835, which misses the true 8% gain.
You must compound: 1.10 % 0.95 x 1.0335 = 1.08.

Vi DU / EXAMPLE — Bai luyén. Giad dong ctra: 20; 22; 21,12; 22. Tinh ba lgi suét don va ba
loi suét log, roi kiém tra téng log. Pap an: loi suat don 0,10; —0,04; 0,0417. Loi suét log
0,0953; —0,0408; 0,0408. Tong log = 0,0953, bang In(22/20) = In(1,1).

VIDU: Practice. Closing prices: 20; 22; 21.12; 22. Compute the three simple returns and three log

returns, then check the log sum. Answer: simple returns 0.10; —0.04, 0.0417. Log returns 0.0953;
—0.0408; 0.0408. The log sum is 0.0953, equal to In(22/20) = In(1.1).

LOI HAY GAP / COMMON MISTAKE — Sép dit lidu tir méi dén cii lam LAG 14y nham
gi, ra loi suat dao déu. Dung gia chua diéu chinh khi c¢6 phiéu chia tach hodc tra c¢6 phiéu
thuong tao ra ct nhdy gia gia. Pua gia bang 0 hodc 4m vao LN gy gia tri khuyét. Lan don vi
cling hay gap: 0,10 1a 10%, khong phai 0,10%.

LOLI: Sorting data from newest to oldest makes LAG pick the wrong price and flips the sign. Using
unadjusted prices around a stock split or bonus issue creates a fake price jump. Feeding a zero or

negative price to LN produces missing values. Unit mix-ups are also common: 0.10 is 10%, not

0.10%.

PHAI THUQC / MEMORISE — Loi suét don = (P(t) — P(t—1)) / P(t—1). Loi suét log =
In(P(t)/P(t—1)). Log cong duogc theo thoi gian, don cong duogc giira cac tai san. Chudi loi suét
thuong ding, chudi gia thuong khong.

THUOC: Simple return = (P(t) — P(t—1)) / P(t—1). Log return = In(P(t)/P(t—1)). Log returns add
across time, simple returns add across assets. Return series are usually stationary, price series
usually are not.

1.9. Bai tap van dung c0 10i giai — 1.9. Applied exercises with solutions

Bai 1. Tinh ty suit sinh lgi ciia mot ¢6 phiéu c6 ¢ ticc — Exercise 1. Computing the
return of a dividend-paying stock

C6 phiéu X c6 gia cudi thang 1 1a 50.000 dong, cudi thang 2 1a 54.000 dong (trong thang
2 nhan c6 tirc 1.000 ddng), cudi thang 3 14 51.300 dong (khong co co tic). Tinh ty suét
don gian ting thang 2 va 3, ty suat don gian cong don hai thang, va ty suat log timg thang
Stock X closed at 50,000 dong at the end of month 1 and 54,000 dong at the end of month 2 (a
1,000 dong dividend was paid in month 2). It closed at 51,300 dong at the end of month 3 with

no dividend. Compute the simple return for months 2 and 3, the two-month cumulative simple
return, and the log return for each month

1. Thang 2: 13i gia 1a 54.000 — 50.000 = 4.000 d6ng, cong cb tic 1.000 dong thanh 5.000
ddng. Chia cho gia dau ky: 5.000 / 50.000 = 0,10 = 10%
Month 2: the price gain is 54,000 — 50,000 = 4,000 dong; adding the 1,000 dong dividend
gives 5,000 dong. Divide by the starting price: 5,000/ 50,000 = 0.10 = 10%
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2. Thang 3 khong 6 tirc: (51.300 — 54.000) / 54.000 = —2.700 / 54.000 = —0,05 = —5%
Month 3 has no dividend: (51,300 — 54,000) / 54,000 = —2,700 / 54,000 = —0.05 = —5%

3. Cong don hai thang phai nhan cac hé sd: 1,10 x 0,95 = 1,045, tirc ty suat 4,5%. Khong
duogc lay 10% — 5% = 5%
Cumulating over two months means multiplying the growth factors: 1.10 x 0.95 = 1.045, a
return of 4.5%. Simply subtracting 10% — 5% = 5% is wrong

4. Ty sudt log thang 2 = In(55.000 / 50.000) = In(1,1) = 0,0953. Thang 3 = In(51.300 /
54.000) = In(0,95) = —0,0513
Log return for month 2 = In(55,000/50,000) = In(1.1) = 0.0953. For month 3 = In(51,300/
54,000) = In(0.95) = —0.0513

5. Két qua: ty suat don gian 10% va —5%, cong don 4,5%; ty suat log 0,0953 va
—0,0513, tong 0,0440 dang bang In(1,045)
Result: simple returns are 10% and —5%, cumulative 4.5%, log returns are 0.0953 and
—0.0513, and their sum 0.0440 equals In(1.045)

Bai 2. Bién ddi dir liéu ho gia dinh bang Compute, Recode va Select Cases — Exercise
2. Transforming household data with Compute, Recode and Select Cases

Sau ho o (téng thu nhap thang, triéu déng; sé ngudi): ho 1 (24; 4), ho 2 (30; 3), ho 3 (18;
2), ho 4 (45; 5), ho 5 (27; 3), ho 6 (36; 4). Tinh bién thu nhdp binh quan dau nguodi. Ma
hoé thanh nhém: duédi 9 1a 1, tir 9 dén dudi 10 13 2, tir 10 trd 1én 1a 3. Sau d6 chon cac hd
c6 thu nhap binh quan tir 9 trd 1én va tinh trung binh cia bién ndy trong nhém duoc chon

Six households have (monthly total income, million dong; household size): HI (24, 4), H2 (30,
3), H3 (18, 2), H4 (45; 5), H5 (27; 3), H6 (36, 4). Compute per-capita income. Recode it into
groups: under 9 is 1, 9 to under 10 is 2, 10 or more is 3. Then select households with per-capita
income of 9 or more and find the mean of this variable in the selected group

1. Bién méi (Transform, Compute Variable) 1a tong thu nhép chia s6 ngudi: 24/4 = 6;
30/3=10; 18/2=9;45/5=9;27/3=9;36/4=9
The new variable (Transform, Compute Variable) is total income divided by household size:
24/4=6;30/3 =10, 18/2=29;,45/5=9;27/3=9;36/4=9

2. M4 ho4 lai (Transform, Recode into Different Variables, dé giir bién goc): ho 1 ¢6 6
nénma 1; hd 2 c6 10 nén ma 3; boén hd con lai 6 9 nén ma 2. S6 ca theo ma: 1 ho, 4
hg, 1 ho
Recode (Transform, Recode into Different Variables, which keeps the original): HI has 6 so

code 1; H2 has 10 so code 3, the other four households have 9 so code 2. Counts by code: 1,
4,1

3. Chon ca (Data, Select Cases, diéu kién binh quan > 9) giir ho 2 dén ho 6, tirc 5 ca; hod
1 bi loai khoéi phan tich
Select Cases (Data, Select Cases, condition per-capita > 9) keeps households 2 to 6, which is
5 cases; household 1 is excluded from the analysis

4. Két qua: trung binh trong 5 hd dugc chon=(10+9+9+9+9)/5=46/5=9,2
triéu déng/ngudi
Result: the mean over the 5 selected households = (10 +9+9+9+9)/5=46/5=9.2
million dong per person
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Bai 3. Gia tri khuyét ma 999 1am I¢ch trung binh — Exercise 3. A missing-value code of
999 distorts the mean

Bién thu nhap (triéu ddng/thang) cua 10 ngudi gom: 12, 15, 999, 18, 14, 999, 16, 13, 17,
15, trong d6 999 12 ma ngudi tra 16i tir chbi khai. Tinh trung binh khi chua khai bdo 999
1a khuyét, ty 1& khuyét, va trung binh sau khi khai bao dung

The income variable (million dong per month) for 10 people is: 12, 15, 999, 18, 14, 999, 16, 13,

17, 15, where 999 is the code for refusing to answer. Compute the mean before declaring 999 as
missing, the share of missing data, and the mean after declaring it correctly

1. Chua khai bao: SPSS coi 999 12 s that. Tong =12+ 15+ 18+ 14+ 16+ 13 + 17 +
15+999+999 =120+ 1.998 =2.118
Before declaring: SPSS treats 999 as a real number. The sum = 12 + 15+ 18 + 14 + 16 +
13+ 17+ 15+999+999 =120+ 1,998=2,118

2. Trung binh sai =2.118 / 10 = 211,8 triéu dong, v 1y so véi cac gid tri con lai
The wrong mean = 2,118/ 10 = 211.8 million dong, which is absurd next to the other values
3. Ty 1é khuyét = 2 / 10 = 20%. Khai béo trong Variable View, cot Missing, gia tri roi
rac 999

Missing share = 2/ 10 = 20%. Declare it in Variable View, column Missing, as the discrete
value 999

4. Két qua: con 8 gia trj hop 18, tong 120, trung binh dung = 120/ 8 = 15 triéu
ddng/thang, khac han 211,8
Result: 8 valid values remain with sum 120, so the correct mean = 120/ 8 = 15 million dong
per month, far from 211.8

1.10. Cau héi ty luan va dan y tra loi — 1.10. Essay questions and answer outlines

Cau 1. Trinh bay cic buée xAy dung mét mé hinh kinh té lwgng va néu vi du cho
turng budc
Question 1. Describe the steps of building an econometric model and give an example for each
step
« Budc dau: néu van dé va gia thuyét tir Iy thuyét kinh té, vi du chi tiéu ting theo thu
nhap
First: state the problem and hypothesis from economic theory, for example spending rises
with income
« Xé4c dinh dang mo hinh va cac bién, rdi thu thap dir liéu pht hop (chéo, chudi thoi gian
hodc bang)
Specify the model form and variables, then collect suitable data (cross-section, time series or
panel)

« Ué6c luong tham s6 bang phan mém nhu SPSS, sau d6 kiém dinh xem mé hinh va céac
hé s c6 ¥ nghia khong
Estimate the parameters with software such as SPSS, then test whether the model and
coefficients are meaningful
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« Dung mb hinh da qua kiém dinh dé du bao hodc dé xuat chinh sach, va quay lai stra
mo hinh néu két qua vo ly
Use the tested model for forecasting or policy advice, and go back to revise it if results make
no sense

Céiu 2. Phan biét bon thang do (dinh danh, thir bac, khoang, ty 18) va néu vi du doi
thuwong cho mbi loai
Question 2. Distinguish the four measurement scales (nominal, ordinal, interval, ratio) and give
an everyday example of each
« Pinh danh chi dé phan loai, khong c6 thi tu, vi du nghé nghiép hay noi &
Nominal only labels categories with no order, for example occupation or place of residence
« Thir bac ¢6 thir tw nhung khoang cach khong chic bang nhau, vi du muc hai long tir 1
dén 5
Ordinal has an order but the gaps may not be equal, for example satisfaction from I to 5
* Khoang c6 khoang cach bé‘tng nhau nhung khong cé s6 0 that, vi du nhiét d6 do C
Interval has equal gaps but no true zero, for example temperature in degrees Celsius
« Ty 18 c6 s6 0 that nén so sanh dugc bang phép chia, vi du thu nhap, gia cd phiéu
Ratio has a true zero so division makes sense, for example income or a share price

Ciau 3. Giai thich vi sao phai khai bao gia tri khuyét va néu cach xir ly trong SPSS
Question 3. Explain why missing values must be declared and how to handle them in SPSS
« Ma nhu 999 hay 99 néu khong khai bao sé& bi tinh nhu s that, 1am léch trung binh va
cac thong ké khéc
A code such as 999 or 99, if undeclared, is counted as a real number and distorts the mean
and other statistics
« Cach khai bao: vao Variable View, cot Missing, nhap ma khuyét cho ting bién
How to declare: go to Variable View, column Missing, and enter the missing code for each
variable
« Can nhin ty 18 khuyét cta timg bién va hiéu rang nhiéu phén tich s& bo ca ca c6 mot 6
khuyét, lam mau hao di
Check the missing share of each variable, and note that many analyses drop a whole case if
one cell is missing, shrinking the sample
« C6 thé bo ca khuyét hoic thay bang gia tri hop 1y, nhung phai ghi 16 cach lam
You may drop incomplete cases or replace values sensibly, but the method must be stated
clearly

Ciu 4. Néu cic cach dwa dir li¢u vao SPSS va nhirng viéc can lam trong Data Editor
sau khi nhap
Question 4. List the ways to get data into SPSS and what to do in the Data Editor afterwards
« M¢ tryuc tiép tép Excel, tép van ban hodc két ndi co so dir liéu, hodc gd tay vao Data
View
Open an Excel file, a text file or a database connection directly, or type values into Data
View
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« Kiém tra dong dau co phai tén cot khong va kiéu dir liéu ting cot (sd hay chir) co doc
dung khong
Check whether the first row holds column names and whether each column's type (number or
text) was read correctly

« Trong Variable View, dit tén bién, loai, nhan bién, nhan gia tri (vi du 1 1a nam, 2 1a
nir) va thang do
In Variable View, set the variable name, type, label, value labels (for example I is male, 2 is
female) and measurement scale

« Khai béo gia tri khuyét, roi chay thong ké mé ta don gian dé phat hién s6 la trudc khi
phéan tich
Declare missing values, then run simple descriptive statistics to spot odd numbers before
analysis

1.11. Cau héi tric nghiém — 1.11. Multiple-choice questions

1. Bién "muc hai long" véi cac lya chon 1 rat thép, 2 thép, 3 vira, 4 cao, 5 rat cao thudc
thang do nao?
Which scale does the variable "satisfaction level” (1 very low, 2 low, 3 medium, 4 high, 5
very high) belong to?
A. Khoang / Interval
B. Binh danh / Nominal
C. Tha bac / Ordinal
D. Ty l¢ / Ratio
2. S6 liéu GDP hang nam ctia mot nén kinh té trong 20 nam lién tiép 1a loai dir liéu nao?
What type of data is the annual GDP of one economy over 20 consecutive years?
A. Dit liéu chéo / Cross-sectional data
B. Chudi thoi gian / Time series data
C. Dt liéu bang / Panel data
D. Dt liéu dinh tinh / Qualitative data

3. Gi4 cb phiéu dau ky 1a 80.000 dong, cudi ky 1 88.000 dong, khong c6 cb tirc. Ty suat

sinh lgi don gian 1a bao nhiéu?
A share costs 80,000 dong at the start and 88,000 dong at the end, with no dividend. What is
the simple return?

A. 10%

B. 12,5% / 12.5%

C. 9%

D. 8%
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4. Trong SPSS, két qua ciia mot phép phan tich nhu bang thong ké mé ta hién & cira s6
nao?

In SPSS, in which window does the result of an analysis, such as a descriptive statistics table,
appear?

A. Syntax Editor
B. Data View

C. Output Viewer
D. Variable View

5. Budc nao dung dau trong quy trinh xay dyng mét mé hinh kinh té luong?
Which step comes first when building an econometric model?
A. Du béo gia tri tuong lai / Forecast future values
B. Néu van dé va gia thuyét dua trén 1y thuyét kinh té / State the problem and
hypothesis based on economic theory
C. Uéc luong cac tham sb bang phan mém / Estimate the parameters with software
D. Kiém dinh y nghia cta cac hé sd / Test the significance of the coefficients

6. Cot thu nhap c6 ma 999 nghia 1a "tir chdi khai". Néu khong khai bao 999 14 gia tri
khuyét thi diéu gi xay ra khi tinh trung binh?
The income column uses 999 to mean "refused to answer". If 999 is not declared as missing,
what happens when the mean is computed?

A. Trung binh bi kéo 1éch vi 999 dugc tinh nhu mot sb that / The mean is pulled off
because 999 is counted as a real number

B. Trung binh khong d6i vi 999 chi 1a mot ma / The mean is unchanged because 999
is only a code

C. SPSS tu nhan ra 999 13 bat thuong va bo qua / SPSS spots 999 as abnormal and
skips it

D. Cot thu nhap bi x04 khoi tép dit 1i€u / The income column is deleted from the data
file
7. Sau khi ding Select Cases dé loc theo diéu kién (giit cach loc mic dinh, khong xo4),
cac ca khong thoa diéu kién s& ra sao?
After using Select Cases to filter by a condition (keeping the default filter option, not
deleting), what happens to cases that fail the condition?

A. Bi d6i thanh gia tri khuyét trong dit liéu géc / They are turned into missing values
in the original data

B. Van duoc tinh vao moi két qua phan tich / They are still counted in every analysis
result

C. Bi x04 vinh vién khoi tép ngay 1ap tic / They are permanently removed from the
file at once

D. Bi loai khéi phan tich nhung van con trong tép / They are left out of the analysis
but remain in the file
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8. Gia mot ¢ phiéu tang tir 100 1én 110, khong cb tirc. Ty suat sinh loi log xap xi bang
bao nhiéu?
A share price rises from 100 to 110 with no dividend. About how large is the log return?
A.0,110 / 0.110
B. 0,905 / 0.905
C. 0,100 / 0.100
D. 0,095 / 0.095
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Chuong 2. Mo ta va kham pha di li€u - Chapter 2. Describing and
Exploring Data

Muc tiéu chwong — Chapter objectives

« Tinh va doc duoc tan s, phﬁn tram, trung binh, trung vi, do 1é&ch chuan va do méo, roi
chon thudc do phu hop voi hinh dang dir licu
Calculate and read frequencies, percentages, mean, median, standard deviation and
skewness, then choose the measure that suits the shape of the data

« Dung Explore, Crosstabs, kiém dinh Shapiro-Wilk va biéu dd phéan tan dé phat hién
ngoai lai, so sainh nhom, kiém tra tinh chuan va nhén ra quan h¢ gitra hai bién
Use Explore, Crosstabs, the Shapiro-Wilk test and scatter plots to spot outliers, compare
groups, check normality and recognise the relationship between two variables

* Lap codebook va viét doan bao cdo mé ta gon cho luan vin, tranh cac 16i mo ta thuong
gap

Build a codebook and write a short descriptive report for a thesis, avoiding common
description mistakes

2.1. Bang tan s6 va biéu do cho bién phan loai - 2.1. Frequency Tables and Charts

Jfor Categorical Variables

Bién phan loai 1a bién chi cho biét mot nguodi thuge nhoém nao, vi du nganh nghé, gidi
tinh, tinh cu tri. Véi loai bién nay, trung binh cong khong cé nghia. Viéc dau tién can
lam 1a dém: mdi nhom co6 bao nhiéu nguoi va chiém bao nhiéu phan ciia mau. Bang tin
s6 lam dung viée do.

A categorical variable only tells you which group someone belongs to, such as occupation,
gender or place of residence. An average makes no sense for it. The first job is counting: how
many people are in each group and what share of the sample they make up. A frequency table
does exactly that.

Tan s6 (frequency) 13 s6 quan sat roi vao mot nhom. Tan suat, hay phan trim, 13 tin s6
chia cho tong rdi nhan 100. N6i "64 ngudi" kém dé hiéu hon "gdn mot phan ba mau".
Biéu d6 cot va biéu dd tron vé cing nhitng con sé d6 thanh hinh dé ngudi doc nhin mot
lan 1a thay.

Frequency is the number of observations that fall in one group. Relative frequency, or percent, is
the frequency divided by the total, times 100. "64 people” says less than "almost a third of the
sample". Bar charts and pie charts draw the same numbers as pictures, so a reader sees the
pattern at a glance.

Chuén bi: mét tep dir liéu da mo trong SPSS, trong do cé bién phan loai (¢ day la bién
nghenghiep) da khai bao thang do Nominal (dinh danh) va da gan nhan gia tri, vidu 1 =
Cong nhan, 2 = Nhan vién vin phong. Chua gan nhén thi bang chi hién sd 1, 2, 3, rat kho
doc.

You need a data file open in SPSS with a categorical variable (here nghenghiep) declared as
Nominal and given value labels, for example 1 = Worker, 2 = Office staff. Without labels the
table shows only 1, 2, 3, which is hard to read.
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Cac bwéc 1ap bang va biéu dd — Steps to build the table and charts

1. Vao menu Analyze, chon Descriptive Statistics, r0i Frequencies.
Open the Analyze menu, choose Descriptive Statistics, then Frequencies.

2. Chuyén bién nghenghiep tir danh sach bén trai sang 6 Variable(s) bang miii tén gitra
hai khung.

Move nghenghiep from the left list into the Variable(s) box with the arrow between the
panes.

3. Giit ddu chon & Display frequency tables dé SPSS in bang tan sd.

Keep Display frequency tables ticked so SPSS prints the frequency table.

4. BAm nat Charts. Chon Bar charts hodc Pie charts. O muc Chart Values, chon
Frequencies dé truc hi¢n so nguoi, hoac Percentages dé truc hién phan tram. Bam
Continue.

Click Charts. Choose Bar charts or Pie charts. Under Chart Values pick Frequencies to
show counts, or Percentages to show percents. Click Continue.

5. Bam OK. Két qua hién trong cira so6 Output, gdm bang tan s6 va biéu db.

Click OK. The results appear in the Output window: the frequency table and the chart.

Vi du: co cAu nganh nghé ciia mau khio sat — Example: occupation mix of a survey
sample

Khao sat 210 ngudi lao dong, trong d6 10 ngudi bo tréng cau hoéi nghé nghiép. Bang tan
s6 SPSS in ra nhu sau:

A survey covers 210 workers, and 10 of them left the occupation question blank. SPSS prints this
frequency table:

Phin trim

Phin trim

Nghé nghiép Tén s6 Phén trim . cong don
; hop I¢ : .
Occupation Frequency Percent . Cumulative
Valid Percent
Percent
Cong nhan 64 30,5 32,0 32,0
Worker
Nhan vién van phong
Office staff 52 24,8 26,0 58,0
Kinh doanh tu do
Self-employed 40 19,0 20,0 78,0
it il 24 114 12,0 90,0
Teacher
Khac
Other 20 9,5 10,0 100,0
Gia tri khuyet (System) 10 4.8 3 B

Missing (System)

Tai liéu nay dugc bién soan boi ddi ngli ciia website: https://tailicuso.vin
Trang 36



Dé cuong on tap Kinh té lwgng va SPSS (cao hoc)

Phin trim

Phin trim

Nghé nghiép Tén s6 Phén trim - cong don
Occupation Frequency Percent O'p . Cumulative
Valid Percent
Percent
Tén
£ 210 100,0 = -
Total

Cach doc: cot Frequency dém nguoi. Cot Percent chia cho ca 210 ngudi, ké ca ngudi bo
tréng: 64 chia 210 duogc 30,5%. Cot Valid Percent chi chia cho 200 nguoi da tra 101: 64
chia 200 dugc 32,0%. Khi bao céo co ciu nganh nghé, ban dung Valid Percent, vi nguoi
b6 trong khong thudc nhém nao.

How to read it: Frequency counts people. Percent divides by all 210, including blanks: 64
divided by 210 gives 30.5%. Valid Percent divides only by the 200 who answered. 64 divided by
200 gives 32.0%. When you report the occupation mix, use Valid Percent, because blank
answers belong to no group.

Két luan cho vi du: cong nhan 12 nhém dong nhat (32,0%), tiép dén nhan vién vin phong
(26,0%). Hai nhom nay gop lai chiém 58,0% s6 nguoi tra 16i. Biéu do cot sé cho thay cot
cong nhan cao nhat va cot "Khac" thdp nhét. Biéu do tron chia hinh thanh nim miéng
theo dung céc ty 1¢ trén.

Conclusion for the example: workers are the largest group (32.0%), followed by office staff

(26.0%). Together they make up 58.0% of respondents. The bar chart shows the worker bar
tallest and the "Other" bar shortest. The pie chart splits into five slices in the same proportions.

Chon biéu do nao — Which chart to choose

Biéu do6 cot hop véi hau hét truong hop, nhat 1a khi ¢6 nhiéu nhém hodc can so sanh do
cao. Biéu do tron chi nén dung khi co6 t6i da khoang nam, sau nhom va ban muon nhan
manh "phan cua tong theé". Truc tung cua bi€u do cot phai bat dau tr 0, néu khong cot sé
trong chénh I¢ch hon thuc te.

A bar chart suits most cases, especially with many groups or when you compare heights. Use a
pie chart only with about five or six groups at most, and when you want to stress the "share of
the whole". The vertical axis of a bar chart must start at 0, otherwise the bars look more
different than they are.

PHAI THUQC / MEMORISE — Cong thtc tan suit: phan trim ctia mot nhom = tin sd
nhom + tdng sb x 100. Bao céo co cau thi dung Valid Percent (chia cho s6 nguoi da tra 10i).
Relative frequency: percent of a group = group frequency = total x 100. Report the mix with Valid
Percent (divided by the number of people who answered).

LOI HAY GAP / COMMON MISTAKE — Liy cot Percent thay cho Valid Percent khi co
gia tri khuyét, khién céc ty 1& cong lai khong bang 100% trong bang bao céo.

Using the Percent column instead of Valid Percent when values are missing, so the shares in your
report do not add to 100%.

LOI HAY GAP / COMMON MISTAKE — Doc ¢t Cumulative Percent cua bién dinh danh.
Nghé nghiép khong co thir tur, nén "58% 1a cong nhan hodc nhan vién vin phong" chi ding vi
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thir tw ma hod tuy ¥, khong mang ¥ nghia gi. Cot nay chi c¢6 ich vé6i bién thir bic nhu mirc hai
long.

Reading Cumulative Percent for a nominal variable. Occupations have no order, so the running total
depends on an arbitrary coding order and means nothing. The column is useful only for ordinal
variables such as satisfaction level.

LOI HAY GAP / COMMON MISTAKE — Quén gan nhén gié tri, nén bang va biéu do chi
hién ma s6. Hodc dung biéu db tron cho bién c6 hon chuc nhém, miéng nhé chdng 1én nhau
khong doc dugc.

Forgetting value labels, so tables and charts show only code numbers. Or using a pie chart for a
variable with a dozen groups, where tiny slices crowd together and cannot be read.

MEO / TIP — Mubn bang sip theo s6 nguoi tir nhiéu dén it, trong hop Frequencies bAm nut
Format roi chon Descending counts.

To sort the table from most to fewest people, click Format in the Frequencies box and choose
Descending counts.

2.2. Trung binh, trung vi, 6 1éch chuan va d§ méo — 2.2. Mean, Median, Standard

Deviation and Skewness

Hay hinh dung mét phong c6 5 nhan vién, lwong thang (tridu dong) 1a 10, 12, 12, 14 va
52. Bén nguoi lvong quanh mirc 12, riéng mot ngudi 1a trudng phong luong 52. Ba thudce
do dau mo ta "muc luong dién hinh" va "do phan tan" theo nhitng cach khac nhau, con do
méo cho biét dudi dir liéu 1éch vé phia nao.

Picture a room of 5 employees with monthly salaries (million VND) of 10, 12, 12, 14 and 52.

Four people earn around 12, and one manager earns 52. Three measures describe the "typical
salary" and the spread in different ways, and skewness tells you which way the tail leans.

Bon thudée do, bon cAu héi — Four measures, four questions

Trung binh (mean) 1a cng hét roi chia cho sO ngudi. N6 giong diém can bang cuia mdt
chiéc bap bénh: mot gia tri qua xa s€ kéo ca diém can bang vé phia minh. O day trung
binh 1a 100 / 5 = 20 tri€u, cao hon Iuvong cua 4 trong 5 nguoi.

The mean is the sum divided by the count. Think of it as the balance point of a seesaw: one
distant value drags the whole balance point toward itself. Here the mean is 100 /5 = 20 million,
higher than what 4 of the 5 people earn.

Trung vi (median) 1a gia tri démg giita khi xép tir nho dén 16n. V6i 5 nguoi, d6 1a nguoi
thr ba: 12 triéu. Du truong phong lwong 52 hay 520, trung vi van 1a 12. Vi vay trung vi
phan anh "nguoi binh thuong" t6t hon khi ¢6 ngoai lai.

The median is the middle value after sorting from smallest to largest. With 5 people it is the third

one: 12 million. Whether the manager earns 52 or 520, the median stays 12. That is why the
median describes the "ordinary person" better when outliers are present.

D6 1éch chuan (standard deviation) cho biét cac gia tri thuong cach trung binh bao xa. N6
ldy do 1éch cua ting gia tri so voi trung binh, binh phuong 1én, cong lai, chia cho n — 1
10i 14y cin bac hai. Chia cho n — 1 thay vi n vi ta dang dung miu dé doan vé tong thé.
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The standard deviation tells you how far values typically sit from the mean. Take each value's
deviation from the mean, square it, add them up, divide by n — 1 and take the square root. We
divide by n — I rather than n because a sample is being used to estimate the population.

P6 méo (skewness) do mirc 1éch ctia phan phdi. Duong nghia 1a dudi dai vé phia gia tri
16n, thuong gip & luong, gia nha, doanh thu. Am 13 dudi dai vé phia gia tri nho. Gan 0 1a
can doi.

Skewness measures how lopsided a distribution is. Positive means a long tail toward large
values, common for salaries, house prices and revenue. Negative means a long tail toward small
values. Near () means balanced.

Tinh tay roi d6i chiéu SPSS — Calculating by hand and checking against SPSS

1. Nhap 5 gia tri vao mot bién tén luong trong Data Editor, thang do Scale.
Enter the 5 values in one variable named luong in the Data Editor, measured as Scale.

2. Tinh trung binh: (10 + 12 + 12 + 14 + 52) / 5 = 20. Trung vi: ddy da xép san, s giita
1a 12.

Compute the mean: (10 + 12 + 12+ 14 + 52) /5 = 20. For the median, the list is already
sorted and the middle number is 12.

3. Tinh d6 I¢ch so voi 20: —10, -8, —8, —6, +32. Binh phuong: 100, 64, 64, 36, 1024.
Tong 1a 1288.
Find the deviations from 20: —10, -8, =8, —6, +32. Square them: 100, 64, 64, 36, 1024. The
total is 1288.

4. Phuong sai mau = 1288 / 4 = 322. D 1éch chuan = cin 322 =~ 17,94,
Sample variance = 1288 / 4 = 322. Standard deviation = square root of 322 = 17.94.

5. Do méo theo cong thitc SPSS: n/ ((n — 1)(n — 2)) nhén tong cta (d6 1éch / d6 1éch
chuan) lap phuong. Lap phuong cac do léch: —1000, —512, —512, —216, 32768, tong
30528. Chia cho 17,94° = 5778,1 dugc = 5,283. Nhan 5/ (4 x 3) =0,4167 ra = 2,20.
The SPSS skewness formula is n/ ((n — 1)(n — 2)) times the sum of cubed (deviation /
standard deviation). Cubed deviations: —1000, —=512, =512, =216, 32768, summing to 30528.
Divide by 17.94°= 5778.1 to get = 5.283. Multiply by 5/ (4 x 3) = 0.4167 to get = 2.20.

6. Trong SPSS chon Analyze > Descriptive Statistics > Descriptives, dua luong sang 6
Variable(s), bam Options, tich Mean, Std. deviation va Skewness, roi Continue va
OK.

In SPSS choose Analyze > Descriptive Statistics > Descriptives, move luong into
Variable(s), click Options, tick Mean, Std. deviation and Skewness, then Continue and OK.

7. Boc bang: Mean = 20,00; Std. Deviation = 17,944; Skewness = 2,201 vdi sai s6 chuén
0,913. Khép véi tinh tay.
Read the table: Mean = 20.00; Std. Deviation = 17.944; Skewness = 2.201 with a standard
error of 0.913. This matches the hand calculation.

Vi DU / EXAMPLE — Bo6 mirc 52 di, bon gia tri 10, 12, 12, 14 c6 trung binh 12 va trung vi
12, hai s6 tring nhau. Chi mot nguoi lwong cao da day trung binh tir 12 1én 20, trong khi
trung vi dmg yén. D6 1a dau hiéu dién hinh cta phan phdi méo duong.

Remove the 52 and the four values 10, 12, 12, 14 have a mean of 12 and a median of 12, the same
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number. One high earner pushed the mean from 12 up to 20 while the median stayed put. This is the
classic sign of a positively skewed distribution.

PHAI THUQC / MEMORISE — Trung binh 16n hon trung vi rd rét th1 thuong meéo du:(mg,
trung binh nho hon trung vi thi thu:ong méo 4m. D6 méo chia cho sai s6 chuan cua né, néu
vuot khoang 2 (vé gia tri tuyét d6i) thi do 1éch dang dé y. O vi du: 2,201 /0,913 ~ 2,41,

A mean clearly above the median usually means positive skew, a mean below the median usually
means negative skew. Divide skewness by its standard error: beyond about 2 in absolute value, the
asymmetry deserves attention. In the example: 2.201 /0.913 = 2.41.

LOI HAY GAP / COMMON MISTAKE — Bio c4o mdi trung binh cho dir liéu méo, khién
nguoi doc tuong ai cling lvong khoang 20 tri¢u. Nén bdo thém trung vi.

Reporting only the mean for skewed data, which leads readers to think everyone earns about 20
million. Report the median as well.

LOI HAY GAP / COMMON MISTAKE — Tim trung vi trong Descriptives. Bang nay
khong c6 trung vi; hdy dung Frequencies (nut Statistics) hodc Explore.

Looking for the median in Descriptives. That table has no median; use Frequencies (Statistics button)
or Explore.

LOI HAY GAP / COMMON MISTAKE — Tinh d¢ 1éch chuén bang cach chia cho n. SPSS
chia cho n — 1, nén s6 cta ban s& nho hon: cin (1288 / 5) = 16,05 chir khong phai 17,94.
Dividing by n when computing the standard deviation. SPSS divides by n— 1, so your figure would
come out smaller: square root of (1288 /5) = 16.05 rather than 17.94.

2.3. Explore: ngoai lai, biéu do hop va so sanh nhém - 2.3. Explore: Outliers,

Boxplots and Group Comparison

Explore 14 cong cu SPSS dé "soi" mot bién sd k§ hon bang théng ké thong thuong. N6
cho ban trung binh, trung vi, 6 rong dir liéu, danh sach gia tri la va biéu d0, lai tach dugc
theo nhom. Vi du doi thuong: ban mubn biét tién in trua cta hai phong ban, va co ngudi
ghi nham 5.000.000 thay vi 50.000. Explore chi thang ra ngudi do.

Explore is the SPSS tool for taking a closer look at one numeric variable than a plain summary
table allows. It gives the mean, median, spread, a list of odd values and charts, and it can split
everything by group. Think of lunch spending in two departments, where someone typed
5,000,000 instead of 50,000. Explore points straight at that person.

Ngoai lai (outlier) 1a gia tri nam xa han phén con lai. N6 ¢6 thé 1a 13i nhap li€u, hoac la
mot quan sat cé that nhung hiém, nhu mdt cd phiéu tang vot vi tin dot xuét. Phan biét hai
truong hop nay quyét dinh ban sira, gitt hay loai.

An outlier is a value that sits far from the rest. It may be a data-entry error, or a real but rare

observation, such as a stock that jumps on sudden news. Telling these two cases apart decides
whether you fix, keep or drop the value.
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Chuan bi va cac bwéc chay — What to prepare and how to run it

Ban can mot bién dinh lwong (vi du loi suat thang, don vi %) va mot bién nhém (vi du
Nhém = 1 14 ngan hang, 2 13 bat dong san). Nén c¢6 thém mot bién ma dinh danh nhu ma
c6 phiéu dé nhin ra ngoai lai 13 ma nao.

You need one numeric variable (for example monthly return in %) and one grouping variable

(for example Group = 1 for banks, 2 for real estate). A case-1D variable such as the ticker is also
useful, so you can see which stock an outlier is.

1. Vao Analyze, chon Descriptive Statistics, roi chon Explore.
Go to Analyze, choose Descriptive Statistics, then choose Explore.

2. Pua bién loi suat vao 6 Dependent List.
Move the return variable into the Dependent List box.

3. Pua bién nhom vao 6 Factor List && SPSS tach két qua theo nhom.
Move the group variable into the Factor List box so SPSS splits the output by group.

4. Pua bién ma co phiéu vao 6 Label Cases by. Biéu db sé& ghi tén ma canh diém la.
Move the ticker variable into Label Cases by. The chart will then print the ticker beside an
odd point.

5. Bam Statistics, tick Descriptives va Outliers, roi Continue.
Click Statistics, tick Descriptives and Outliers, then Continue.

6. Bam Plots, chon Factor levels together, tick Stem-and-leaf (bé Histogram néu khong
can), tick Normality plots with tests, r6i Continue.
Click Plots, choose Factor levels together, tick Stem-and-leaf (untick Histogram if you do
not need it), tick Normality plots with tests, then Continue.

7. Bam OK. Poc bang Descriptives, bang Extreme Values, rdi cac biéu do.
Click OK. Read the Descriptives table, the Extreme Values table, then the charts.

Doc biéu do hop (boxplot) — Reading the boxplot

Hop kéo tir tr phan vi tht nhat (Q1, mdc ma 25% s6 liéu nam dudi) dén tir phan vi thir ba
(Q3, mbc 75%). Vach giita hop 1a trung vi. Chiéu dai hop 1a khoang tir phan vi, goi tat 1a
IQR. Hai "rau" kéo t&i gia tri xa nhat con khong bi coi 1a ngoai lai.

The box runs from the first quartile (Q1, the point with 25% of the data below it) to the third

quartile (Q3, the 75% point). The line inside is the median. The box length is the interquartile
range, IQR. The two whiskers reach the farthest value that is not counted as an outlier.

Piém tron nho 13 ngoai lai: cach mép hop xa hon 1,5 1an chiéu dai hop. Dau sao 13 ngoai
lai cuc doan: xa hon 3 1an chiéu dai hop. Hop cang cao thi nhém d6 cang phan tan. Néu
vach trung vi 1éch vé mot dau hop, dit liéu bi méo.

A small circle marks an outlier: more than 1.5 box lengths from the edge of the box. An asterisk

marks an extreme outlier: more than 3 box lengths away. A taller box means a more spread-out
group. If the median line sits near one end of the box, the data are skewed.

Poc biéu do than-1a (stem-and-leaf) — Reading the stem-and-leaf plot
Pay 1a cach v& histogram bang chinh cac con sd. "Than" 1a phan chit s6 dimg trude, "1a"
1a chir s6 cudi. Dong than 2 vé6i 14 2, 4, 6, 9 nghia 1a cac gia tri 2,2; 2,4; 2,6; 2,9. Hinh

Tai li€u nay duogc bién soan boi doi ngli ciia website: https://tailieuso.vin
Trang 41



Dé cuong on tap Kinh té lwgng va SPSS (cao hoc)

dang cho ban thiy chd tap trung va dudi dai. SPSS ghi céac gia tri cuc doan ¢ dong riéng,
c6 chir Extremes.

It draws a histogram using the numbers themselves. The "stem" is the leading digits, the "leaf" is
the last digit. A stem of 2 with leaves 2, 4, 6, 9 means the values 2.2, 2.4, 2.6 and 2.9. The shape
shows where data cluster and where the long tail is. SPSS prints very extreme values on a
separate line labelled Extremes.

VI DU/ EXAMPLE — Loi suét thang (%) cta 10 c¢6 phiéu m&i nhom. Nhom ngan hang: 1,0;
1,5; 1,8; 2,0; 2,2; 2,4; 2,6; 2,9; 3,1; 8,0. Trung vi = (2,2 + 2,4) / 2 = 2,3. Chia d6i day: QI =
1,8, Q3 =29, IQR = 1,1. Ngudng ngoai lai trén =2,9 + 1,5 x 1,1 =4,55; ngudng cuc doan =
2,9+3 x 1,1 =6,2. Gia tri 8,0 vuot cd hai ngudng, nén hién dau sao. Trung binh =27,5/10 =
2,75, nhung bo 8,0 thi con 19,5/ 9 =2,17. Nhom bét dong san: -4,0; -2,5; -1,0; 0,5; 1,5; 2,5;
3,5;5,0; 6,5; 8,0. Trung vi = 2,0; Q1 =-1,0; Q3 = 5,0; IQR = 6,0; khong c6 ngoai lai; trung
binh =20/ 10 = 2,0. Két luan: hai nhom c6 loi suat dién hinh gin nhau (trung vi 2,3 va 2,0),
nhung bt dong san dao dong manh hon nhiéu (hop dai 6,0 so véi 1,1). O ngan hang, mot ma
duy nhét kéo trung binh 1én cao. SPSS c6 thé cho Q1, Q3 1éch chiit so v6i sd tay tily cach tinh
phan vi; cach doc khong dbi.

Monthly returns (%) of 10 stocks per group. Bank group: 1.0, 1.5, 1.8, 2.0, 2.2, 2.4, 2.6, 2.9, 3.1, 8.0.
Median = (2.2 + 2.4) / 2 = 2.3. Splitting the sorted list in halves: Q1 = 1.8, 03 =2.9, IOR = 1.1.
Upper outlier fence = 2.9 + 1.5 x 1.1 = 4.55; extreme fence = 2.9 + 3 x 1.1 = 6.2. The value 8.0 is
beyond both, so it shows as an asterisk. Mean = 27.5 /10 = 2.75, but without 8.0 itis 19.5/ 9~ 2.17.
Real estate group: -4.0, -2.5, -1.0, 0.5, 1.5, 2.5, 3.5, 5.0, 6.5, 8.0. Median = 2.0, Q1 =-1.0;, Q3 = 5.0;
IOR = 6.0, no outliers;, mean = 20/ 10 = 2.0. Conclusion: typical returns are close (medians 2.3 and
2.0), but real estate swings far more (box length 6.0 versus 1.1). In banks, one single stock pulls the
mean up. SPSS may give slightly different Q1 and Q3 depending on its percentile method; the reading
stays the same.

PHAI THUQC / MEMORISE — Ngoai lai trong boxplot: xa mép hop qué 1,5 1an IQR 1a
diém tron, qua 3 14n IQR 1a déu sao. So sanh nhém: nhin trung vi dé biét mirc, nhin chiéu dai
hop dé biét do phan tan.

Boxplot outliers: more than 1.5 IQOR from the box edge is a circle, more than 3 IQR is an asterisk.
Comparing groups: use the median for level and the box length for spread.

LOI HAY GAP / COMMON MISTAKE — Théy ngoai lai 13 xo4 ngay. Hay tra s6 ca trong
bang Extreme Values, ddi chiéu dit liéu gbc. Néu 1a 151 nhép thi sira; néu 1a quan sat that thi
giit, va chay mo hinh ca khi c¢6 1an khong c¢6 dé so sanh.

Deleting an outlier on sight. Look up the case number in the Extreme Values table and check the
source data. If it is a typing error, fix it; if it is a real observation, keep it and run your model both
with and without it.

LOI HAY GAP / COMMON MISTAKE — Chi so trung binh giita cac nhém. Nhu vi du,
trung binh ngan hang 2,75 cao hon bat dong san 2,0 chi vi mot ma. Ludn nhin ci trung vi va
hop.

Comparing group means only. In the example, the bank mean of 2.75 beats the real estate mean of 2.0
only because of one stock. Always look at the median and the box too.

LOI HAY GAP / COMMON MISTAKE — Quén bién nhém trong Factor List nén SPSS
gOp hai nhom 1am mot biéu d6 duy nhét, che mit khac biét.
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Leaving the grouping variable out of Factor List, so SPSS pools both groups into one chart and hides
the difference.

2.4. Bang chéo Crosstabs va kiém dinh chi binh phwong — 2.4 Crosstabs and the
Chi-Square Test

Bang chéo (Crosstabs) xép hai bién phan loai vao mot bang: bién nay lam hang, bién kia
lam cot. Mdi 6 dém sb ngudi roi vao ca hai nhom cung lic. Gidng nhu dém trong mot 16p
hoc ¢6 bao nhiéu ban nam di xe buyt, bao nhiéu ban nir di xe buyt. Kiém dinh chi binh
phuong tra 101 cau hoi: hai bién nay c6 lién hé voi nhau, hay chénh 1éch chi do may rui
khi chon mau?

A crosstab (cross-tabulation) puts two categorical variables in one table: one as rows, one as
columns. Each cell counts the people who fall in both groups at once. It is like counting how

many boys and how many girls in a class take the bus. The chi-square test asks whether the two
variables are linked, or whether the gap is just chance from sampling.

Y tuwong ctia kiém dinh 13 so s6 dém thyc té v6i s6 dém "1& ra phai 6" néu hai bién khong
lién quan gi. S6 dém thuc té goi 1a tdn s6 quan sat. S6 dém 18 ra phai c6 goi 1a tan sb ky
vong. Hai s cang léch nhau thi cang khé tin rang hai bién doc lap.

The test compares the counts you actually see with the counts you would expect if the two
variables had nothing to do with each other. The first are observed frequencies. The second are

expected frequencies. The further apart they are, the harder it is to believe the variables are
independent.

Can chuin bi gi — What you need
« Hai bién phén loai (nhom, khong phai s6 do), vi du gidi tinh va két qua vay von.
Two categorical variables (groups, not measurements), such as gender and loan outcome.
+ Mdi quan sét chi nam trong mot 6, va cac quan sat doc 1ap voi nhau.
Each observation falls in exactly one cell, and observations are independent of each other.
« Tan s ky vong du 16n: thuong yéu cau khong 6 nao dudi 5.

Expected frequencies large enough: the usual rule is no cell below 5.

Cac buéc lam tay — Steps by hand

1. Lap bang tan sé quan sat, réi cong tong timg hang, timg cot va tong chung N.
Build the table of observed counts, then add the row totals, column totals and the grand total
N.

2. Tinh tan s6 ky vong ctia mdi 0: (tong hang x tong cot) / N.

Compute the expected frequency of each cell: (row total x column total) / N.
3. V&i mbi 6, tinh (quan sat — ky vong)? / ky vong.

For each cell, compute (observed — expected)? / expected.

4. Cong gié tri ctia moi 6, dugc thong ké chi binh phuong.
Add the values of all cells to get the chi-square statistic.
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5. Tinh bac ty do = (s6 hang — 1) x (sd cot — 1). Bang 2 x 2 ¢6 béc tu do bang 1.
Compute degrees of freedom = (rows — 1) X (columns — 1). A 2 x 2 table has I degree of
freedom.

6. So voi gia tri téi han (bac tu do 1, muc y nghia 5% la 3,841). Théng ké 16n hon thi
béac bo gia thuyét "hai bién doc 1ap". Hodc doc p-value: p < 0,05 thi bac bo.
Compare with the critical value (1 degree of freedom, 5% level: 3.841). If the statistic is
larger, reject the hypothesis that the variables are independent. Or read the p-value: p <
0.05 means reject.

Vi DU/ EXAMPLE — Mot ngan hang xem 200 ho so vay. C6 120 hd so nam, 80 ho so nit.
Téng cong 130 hd so duoe duyét, 70 bi tur chdi. Quan sat: nam dugc duyét 80, nam bi tir chdi
40, nit duoc duyét 50, nir bi tir chdi 30. Ky vong: nam dugc duyét = 120 x 130 /200 = 78;
nam bj tir chéi = 120 x 70/ 200 = 42; nit duoc duyét = 80 x 130/ 200 = 52; nit bi tir chéi =
80 x 70 /200 = 28. Boéng gbp tung 6: 4/78 = 0,051; 4/42 = 0,095; 4/52 = 0,077, 4/28 = 0,143.
Téng chi binh phuong = 0,366, bac tu do 1. Vi 0,366 < 3,841 (p khoang 0,55) nén khong bac
b6: voi mau ndy chua ¢ bang ching gi6i tinh lién quan dén viéc duoc duyét vay. Ty 16 duyét
cua nam la 80/120 = 66,7%, ctua nit 1a 50/80 = 62,5%, chénh 1€ch nhd so v6i dao dong ngﬁu
nhién.

A bank reviews 200 loan files: 120 from men, 80 from women. In total 130 were approved and 70
rejected. Observed: men approved 80, men rejected 40, women approved 50, women rejected 30.
Expected: men approved = 120 x 130 /200 = 78, men rejected = 120 x 70 /200 = 42; women
approved = 80 x 130 /200 = 52; women rejected = 80 x 70/ 200 = 28. Cell contributions: 4/78 =
0.051; 4/42 = 0.095; 4/52 = 0.077; 4/28 = 0.143. Chi-square = 0.366 with 1 degree of freedom. Since
0.366 < 3.841 (p about 0.55), do not reject: this sample gives no evidence that gender is linked to

approval. The approval rate is 80/120 = 66.7% for men and 50/80 = 62.5% for women, a gap small
enough to be random noise.

Lam trong SPSS - Doing it in SPSS

1. M& Analyze, chon Descriptive Statistics, r0i Crosstabs.
Open Analyze, choose Descriptive Statistics, then Crosstabs.

2. Pua bién gidi tinh vao 6 Row(s), bién két qua vay vao 6 Column(s).
Move the gender variable to Row(s) and the loan outcome variable to Column(s).

3. Bam Statistics, tich Chi-square, va tich Phi and Cramér's V dé do d6 manh cua lién
hé. Bam Continue.

Click Statistics, tick Chi-square, and tick Phi and Cramér's V to measure the strength of the
link. Click Continue.

4. Bam Cells, tich Observed, Expected va Row. Bam Continue, roi OK.
Click Cells, tick Observed, Expected and Row percentages. Click Continue, then OK.

5. Trong bang Chi-Square Tests, doc dong Pearson Chi-Square: ¢t Value 1a théng ke,
cot df 1a bac tu do, cdt Asymptotic Significance la p-value.
In the Chi-Square Tests table, read the Pearson Chi-Square row: Value is the statistic, df is
the degrees of freedom, Asymptotic Significance is the p-value.
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Vi bang 2 x 2, SPSS con in thém dong hi¢u chinh lién tuc (Continuity Correction) va
kiém dinh chinh xac Fisher. Khi c6 6 ky vong dudi 5, hdy dung két qua Fisher. SPSS
cling in chu thich vé s6 6 c6 tan s ky vong dudi 5 ngay dudi bang.

For a 2 x 2 table, SPSS also prints a Continuity Correction row and Fisher's exact test. When

any cell has an expected count below 5, use the Fisher result. SPSS also prints a footnote about
the number of cells with expected counts below 5.

PHAI THUQC / MEMORISE — Chi binh phuong = tong ciia (quan sat — ky vong)? / ky
vong. Ky vong = téng hang x tong cot / N. Bac ty do = (hang — 1)(cot — 1). HO: hai bién doc
lap.

Chi-square = sum of (observed — expected)? / expected. Expected = row total * column total / N.
Degrees of freedom = (rows — 1)(columns — 1). HO: the two variables are independent.

LOI HAY GAP / COMMON MISTAKE — Doc tin sb quan sat thay cho tan s6 ky vong khi
kiém tra diéu kién "6 khong dudi 5". Pidu kién nay ap dung cho s6 ky vong.

Checking the "no cell below 5" rule on observed counts instead of expected counts. The rule applies to
expected counts.

LOI HAY GAP / COMMON MISTAKE — Két lusn "c6 lién h&" rdi suy ra "bién nay gy ra
bién kia". Chi binh phuong chi cho biét ¢6 lién hé, khong cho biét nguyén nhan va khong cho
biét lién hé manh hay yéu. Mau 16n c6 thé cho p rat nho du lién hé yéu, nén hiy xem thém
Cramér's V.

Concluding "linked" and then "one causes the other". Chi-square only shows an association, not the
cause and not its strength. A large sample can give a tiny p even for a weak link, so also check
Cramér's V.

LOI HAY GAP / COMMON MISTAKE — Pua s6 ¢ém d3 gop nhém sai, hodc nhép ty 16
phan trim thay vi s6 ngudi. Kiém dinh can sé dém gbc.

Feeding in wrongly grouped counts, or entering percentages instead of head counts. The test needs
the raw counts.

MEOQO / TIP — Khi so sanh, hay bat phén tram theo hang. Poc 66,7% va 62,5% d& hon nhiéu
so voi doc 80 va 50 khi hai hang ¢6 c& khéac nhau.

Turn on row percentages when comparing. Reading 66.7% and 62.5% is much easier than 80 and 50
when the two rows differ in size.

2.5. Phan phoi chuan va kiém tra tinh chuan ciia dir liéu — 2.5. The Normal
Distribution and Checking Normality

Hay nghi dén chiéu cao ctia mot 16p 200 nguoi. Pa sé cao quanh mirc trung binh, rat it
nguodi cuc théip hodc cuc cao. V& ra, cac cOt tao thanh hinh qua chudng déi xung. Do 1a
phan phdi chuan (normal distribution): dinh nam dung giita, hai dudi thoai dan vé hai
phia.

P: Think of the heights of a class of 200 people. Most are close to the average, and very few are

extremely short or extremely tall. Plotted, the bars form a symmetric bell. That is the normal
distribution: the peak sits in the middle and both tails taper off gradually.
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Phan phéi chuan duogc x4c dinh boi hai sd: trung binh (vi tri tdm chuong) va do 1éch
chuan (d6 bé ctia chudng). Nhiéu kiém dinh va mé hinh trong cac chuong sau, nhu kiém
dinh t, ANOVA, hdi quy, déu dua trén gia dinh nay.

P: A normal distribution is fixed by two numbers: the mean (where the bell is centred) and the

standard deviation (how wide it spreads). Many tests and models in later chapters, such as the t-
test, ANOVA and regression, rely on this assumption.

Quy tic 68-95-99,7 va diém z — The 68-95-99.7 rule and the z-score

Véi dir lidu chuan, ty 1& quan sat nam gan trung binh di biét truéc. Khoang trung binh =+
1 d6 1éch chuén chtra khoang 68%. Khoang + 2 dg 1éch chuan chua khoang 95%. Khoang
+ 3 d6 1éch chuén chira khoang 99,7%.

P: For normal data, the share of observations near the mean is known in advance. The mean + 1
standard deviation holds about 68%. Mean + 2 standard deviations holds about 95%. Mean + 3
standard deviations holds about 99.7%.

Piém z cho biét mot gia tri cach trung binh bao nhiéu do 1éch chuan. Cong thirc: z = (x —
trung binh) / @6 1éch chuan. D4u 4m nghia 13 thap hon trung binh, diu duong 1 cao hon.
P: The z-score tells you how many standard deviations a value lies from the mean. Formula: z =
(x — mean) / standard deviation. A negative sign means below the mean, a positive sign means
above it.

Vi DU/ EXAMPLE — Biém thi ciia mét 16p c6 trung binh 70 va d¢ 1éch chuén 10, dang
chuén. Khoang 68% hoc vién dugc tir 60 dén 80 diém, khoang 95% dugc tur 50 dén 90, gé‘m
nhu tit ca (99,7%) dugc tir 40 dén 100. Ban dugc 85 diém thi z= (85 — 70)/ 10 = 1,5: cao
hon trung binh mot rudi do léch chuin. Ban ban dugc 55 diém thi z = (55—-70)/10=—-1,5.
Diém z 16n hon 3 hodc nho hon —3 14 gia tri rat hiém, nén kiém tra xem c6 nhép sai khong.
VIDU: Exam scores in a class have a mean of 70 and a standard deviation of 10, and are normal.
About 68% of students score between 60 and 80, about 95% between 50 and 90, and nearly all
(99.7%) between 40 and 100. If you score 85, z = (85 — 70) / 10 = 1.5: one and a half standard
deviations above the mean. A friend who scores 55 has z = (55 — 70) / 10 = —1.5. A z-score above 3
or below —3 marks a very rare value, so check whether it was a typing error.

Kiém tra tinh chuin trong SPSS - Checking normality in SPSS

Biét 1y thuyét chwa du, ban cin xem dif lidu cia minh c6 gan chuan khong. Cach gon nhét
1a dung Explore, vi né cho ca biéu do 1an kiém dinh trong mét 1an chay.

P: Theory is not enough: you need to see whether your own data are close to normal. The
quickest way is Explore, which gives both plots and tests in one run.

1. M¢ dir li€u, chon Analyze > Descriptive Statistics > Explore.
Open your data and choose Analyze > Descriptive Statistics > Explore.

2. Pua bién s6 can kiém tra (vi du diém thi) vao 6 Dependent List. Néu mubn kiém tra
riéng timg nhoém, dua bién nhém vao Factor List.
Move the variable you want to check (for example exam score) into Dependent List. To
check each group separately, put the grouping variable in Factor List.
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3. Bam nit Plots, tich 6 Normality plots with tests, r6i bAm Continue.
Click Plots, tick Normality plots with tests, then click Continue.

4. Bam OK. Poc bang Tests of Normality va cac biéu d6 Normal Q-Q Plot trong cira so
két qua.
Click OK. Read the Tests of Normality table and the Normal Q-Q Plot charts in the output
window.

Biéu d6 Q-Q (quantile-quantile) xép cac gia tri thuc cua ban theo thi ty, so véi gia tri 18
ra phai c¢6 néu dir liu chuan. Néu chuan, cic chidm nam sat duong thang chéo. Cham
cong thanh hinh chir S nghia 13 hai dudi day hoic mong hon chuan. Chdm cong thanh
hinh cung nghia 13 dit liéu léch vé mot phia. Vai chdm ving xa & ddu mut thudng 1 ngoai
lai.

P: A O-Q (quantile-quantile) plot sorts your actual values and compares them with the values
you would expect if the data were normal. If they are normal, the dots hug the diagonal line.

Dots curving in an S shape mean the tails are heavier or lighter than normal. Dots bending in an
arc mean the data are skewed. A few dots far out at the ends are usually outliers.

Bang Tests of Normality c6 hai kiém dinh: Kolmogorov-Smirnov (kém hiéu chinh
Lilliefors) va Shapiro-Wilk. Gia thuyét HO 1a dit liéu c6 phan phdi chuan. Nhin cot Sig.:
néu Sig. 16n hon 0,05 thi chua c6 bang chimg bac bo tinh chuan. Néu Sig. nhé hon hoic
bang 0,05 thi bac bo HO, dir liéu léch khoi chuan. Véi mau dudi khoang 50 quan sat, wu
tién Shapiro-Wilk.

P: The Tests of Normality table holds two tests: Kolmogorov-Smirnov (with the Lilliefors
correction) and Shapiro-Wilk. The null hypothesis HO says the data are normally distributed.
Look at the Sig. column: if Sig. is above 0.05, there is no evidence against normality. If Sig. is
0.05 or below, reject HO and treat the data as non-normal. For samples under about 50
observations, prefer Shapiro-Wilk.

Vi DU/ EXAMPLE — Mau 40 hoc vién cho Shapiro-Wilk c6 Sig. = 0,318. Vi 0,318 > 0,05,
ban khong bac bé HO va co thé coi diém thi gén chuin. Néu Sig. = 0,012 thi 0,012 < 0,05: bac
b6 HO, can xem lai Q-Q va biéu dd hop dé tim nguyén nhan (thudng 1a ngoai lai hoic 1éch).
VIDU: A sample of 40 students gives a Shapiro-Wilk Sig. of 0.318. Since 0.318 > 0.05, you do not
reject HO and can treat the scores as roughly normal. If Sig. were 0.012, then 0.012 < 0.05: reject HO,
and look at the Q-0 plot and boxplot to find the cause (usually outliers or skew).

LOI HAY GAP / COMMON MISTAKE — Doc Sig. 16n 13 "d4 chimg minh chuin". Thyc ra
chi 1a chua du bang chig dé néi khéng chuan, nhat 1a khi mau nho.

LOI: Reading a large Sig. as "normality proven". It only means there is not enough evidence to call
the data non-normal, especially with a small sample.

LOI HAY GAP / COMMON MISTAKE — Chi nhin kiém dinh ma b6 qua biéu d6. Mau vai
tram quan sat trd 1én thi kiém dinh bat duoc ca do 1éch rat nho, vo hai, nén Sig. thép la
chuyén thuong. Ludn d6i chiéu voi Q-Q.

LOLI: Relying on the test and ignoring the plot. With a few hundred observations or more, the test

catches tiny, harmless deviations, so a low Sig. is common. Always compare it with the Q-Q plot.
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