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Guidelines for Quantitative Data Analysis 
 
This document summarizes general guidelines that help novices or beginners conduct 
quantitative data analysis for their thesis or research report.  
 
1. General Comments 
 

Organize ideas systematically. Highlight key research questions. Explain why your 
research is needed and valuables and how your research differs from other studies. You may 
mention your questions in Introduction and/or literature review chapters.  
 

DO NOT omit necessary citations; otherwise, you are stealing others’ ideas and 
research. This must be considered academic dishonest and misconduct including plagiarism, 
fabrication (falsification), and collaboration (cheating).  
 
2. Data Description 

 
Provide detailed explanation about data (population, sampling process, level of 

representativeness, units of measurement, descriptive statistics, etc.) and explore variables to 
be used. Overall properties and strength (and weakness) of your data should be presented. 
You have to make sure you manipulate your data correctly in order to avoid funny conclusion. 
  
3. Data Manipulation: Recoding and Rescaling 
 

Record variables properly. For instance, if a variable is a degree of agreement in a 4-
point Likert scale (strongly agree—agree—disagree—strongly disagree), you may reversely 
record. Assign 0 for strongly disagree, 1 for disagree, 2 for agree, and 3 for strongly agree, 
assuming that a higher value implicitly means more agreeable. Also you may recode into a 
more substantive scale like 0—1; assign 0 for strongly disagree, .33 for disagree, .67 for 
agree, and 1 for strongly agree. Then you may interpret the average in more intuitive manner 
(.7 may be interpreted as 70% level of agreement).  
 

If you are using too big numbers or too small numbers, please adjust scales 
appropriately in order to avoid unintended overflow or underflow in computation. For 
instance, if original data contain big numbers such as ”24,879,574,258,578,” divide them by 
1,000,000 to change unit of measurement to 1 million. By contrast, multiply 1,000,000 if 
your numbers are like “.0000005547” and then change the unit of measurement.  
 
4. Method and Specification 
 

Be specific. Explain a specific model that you want to use. And why. Do not simply 
say, “I want to use a panel data model,” which sounds almost the same as “I am analyzing 
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data.” Do not list all specifications you are considering. Choose the best specification (your 
final model), unless comparison of many specifications itself is your goal. Do not forget to 
include relevant citations to acknowledge scholars who developed the model you want to use 
unless you developed the model by yourself.  

 
5. Report of Analysis Result 
 

You need to construct a table (or figure) of analysis result in a professional way. Take a 
look at the Table and Figure Guidelines. Pay special attention to  

 
1. Use 12 point for table title and 10 point for contents of the table 
2. Table number consists of chapter number and serial number (2.1, 2.2 … NOT just 1, 2, 

3) 
3. Meaningful table title (DO NOT simply say “OLS result”) 
4. Rulers (minimize the use of horizontal and vertical lines; do not decorate lines with 

width, pattern, and color) 
5. Decimal point (align the numbers around the decimal point; use three or four digits 

below decimal point consistently) 
6. Do not skip the intercept (constant) term in regression model, goodness-of-fit 

measures, and N (the number of observations used in the model). 
7. Provide source and statistical significance (see the examples below) 

 
    Table 2.1 Impact of             Table 2.2 Impact of Oil Shock on Growth … 

Variables Parameter 
estimates 

 Variables Parameter 
estimates 

Standardized 
coefficient 

Standard 
errors 

Investment .1244* 
(.0356) 

 Investment 
Inflation rate 

.1244* 

… 
… .0356 

Inflation rate  …  …  … … … 

... …   … … … 

Intercept …  Intercept … … … 

F (df1, df2) 4.7835**  F (df1, df2) 4.7835**   

R2 .8754  R2 .8754   

N …  N …   
     Source: World Bank (2010)                     Source: World Bank (2010) 
     Note: Standard errors in parentheses       * <.05, **<.01, ***<.001 
    * <.05, **<.01, ***<.001  
 
6. Goodness-Of-Fit  
 

You should report goodness of fit measures such as F, (adjusted) R2, and chi-squared 
for the likelihood ratio test to show how well your model fits the data. Interpret the measure 
substantively; do not let audience interpret the result in a table. Keep in mind what is the null 
hypothesis of a test you are testing. Some substantive interpretations include, 

 
“The F score of 4.7835 (df1=xxx, df2=yyy) is large enough to reject the null 

hypothesis that all parameters are zero at the .01 significance level.”  
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“The F score of 4.7835 (df1=xxx, df2=yyy) rejects the null hypothesis that all 
parameters are zero in favor of the alternative hypothesis that at least one parameter is not 
zero (p<.0083).” 

 
“This OLS model fits the data well. The F test (F= 4.7835, df1=xxx, df2=yyy) suggests 

that at least one parameter is not zero at the .01 level. A large R2 also indicates a good fit in 
that this model can explain 87.54 percent of variation in the dependent variable, GDP.”  

 
“The F test (F= 4.7835, df1=xxx, df2=yyy) and a large R2 of .8754 and adjusted R2 

of .zzzz indicate that this model fits the data well. At least one parameter is not zero 
(p<.0083) and a total of 87.54 percent of variation in GDP can be explain by this classic 
regression model.”  

 
“The chi-squared of 2.34 (df=zzz) in the LR test is small enough not to reject the null 

hypothesis that …. (p<.485). Therefore, this model does not fit the data well.”  
 
If your model does not fit the data, DO NOT try to interpret coefficients; your model is 
wrong or effects of IV are zero. 
 
7. Hypothesis Test 
 

The classical test statistic approach computes a test statistic from empirical data and 
then compares it with a critical value. If the test statistic is larger than the critical value or if 
the test statistic falls into the rejection region, the null hypothesis is rejected.  

 
In the p-value approach, researchers compute the p-value on the basis of a test 

statistic and then compare it with the significance level (test size). If the p-value is smaller 
than the significance level, researches reject the null hypothesis. A p-value is considered as 
amount of risk that researchers have to take when rejecting the null hypothesis.  

 
Finally, the confidence interval approach constructs the confidence interval and 

examines if a hypothesized value falls into the interval. The null hypothesis is rejected if the 
hypothesized value does not exist within the confidence interval.  

 
A p-value approach is generally recommended because most statistical software 

packages produce p-values; you don’t need to look up probability distribution tables to find 
critical values.  
 

Step Test Statistic Approach P-Value Approach Confidence Interval Approach 
1 State H0 and Ha State H0 and Ha State H0 and Ha 
2 Determine test size α and 

find the critical value 
Determine test size α Determine test size α or 1- α, and 

a hypothesized value 
3 Compute a test statistic Compute a test statistic and 

its p-value 
Construct the (1- α)100% 
confidence interval 

4 Reject H0 if TS > CV  Reject H0 if p-value < α  Reject H0 if a hypothesized value 
does not exist in CI 

5 Substantive interpretation Substantive interpretation Substantive interpretation 
* TS (test statistic), CV (critical value), and CI (confidence interval) 
 
8. Interpretation of Coefficients 
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Interpret the result in substantive way. DO NOT simply report signs and magnitudes 
of parameter estimates (coefficients). Your boss or other audience in general does not know 
exactly your model; they are not econometricians. You should provide intuitive interpretation. 
You are responsible for reporting data analysis clearly and present the results in substantive 
manner; you should be able to appeal to the audience, who oftentimes tends to have poor 
knowledge to understand your model. In addition, when you take a logarithmic 
transformation of an IV, transform its impact back to the original scale when interpreting it. 
Don’t say, “one unit increase in natural log of R&D expenditure,” for example.  

 
Consider the following examples (since df=1 for an individual coefficient in OLS, 

you don’t need to mention it). Which one do you think is appealing to you? 
 
1. “The t score of 4.23 (df=34) is large enough to reject the null hypothesis of no 

difference in group means at the .05 significance level.” 
2.  “The impact of log transformed investment on GDP is .03, which is statistically 

significant (p<.025).” 
3. “Investment has a positive and significant impact on GDP; Investment and GDP 

are positively related (t=4.3423, p<.025).” 
4. “For one unit increase in investment, GDP is expected to increase by .03, 

holding all other variables constant (p<.025).” 
5. “If you increase one percent of an IV (investment), GDP (DV) will increase (or 

decrease) by 3 percent, holding all other variables constant (t=4.3423, 
p<.025).” 

6.  “If you invest 1 million US dollars more from current status, the GDP is 
expected to increase by 2.5 billion US dollars, assuming you do not change any 
others factors other than investment (p<.025).”  

 
For a binary variable, you need to pay attention to the meaning of a coefficient. 

Consider the following interpretations; examples 1-3 are difficult to understand. 
 

1. “The coefficient of gender is large enough (b3=3.2343) to reject the null 
hypothesis at the .05 level.” 

2. “Gender significantly influences salary (t=xxxx, p<zzzz).” 
3. “For one unit increase in gender, the dependent variable is expected to increase 

by 3.2343, holding all other variables constant (p<zzzz).” 
4. “On average (in general), a female employee in the public sector receives 3.2343 

dollars more in salary than a male worker (p<zzzz).”  
5. “The average salary of male workers in the public sector is 3.2343 dollars lower 

than that of female counterpart (p<zzzz). 
 

If a t-test of a parameter ends up with not rejection of the null hypothesis, you just can 
say “the impact of a variable on the dependent variable is zero” or “the variable is not 
statistical related to the dependent variable.” If the independent variable is not important in 
your research, just skip it (do not mention at all). The following interpretation is completely 
WRONG! (parameter estimate—statistics—b is not zero, but the parameter b is zero; b does 
not matter at all) 
 

1. “Although the t score is small and p-value is large not to reject the null 
hypothesis, the coefficient is 3.1415 (not zero). Therefore, the independent 
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variable is significantly associated with the dependent variable.” (a completely 
wrong interpretation) 

 
You must check the null hypothesis (and alternative hypothesis) that you are testing. 

Otherwise, you don’t know what you are doing. For instance, there are three types of t-test 
(i.e., one sample, paired sample, and independent sample t-tests), each of which has different 
null hypothesis. A one sample t-test examines if the mean of a variable is zero (or particular 
value). The hypothesis of independent sample t-test is that the means of two variables are 
equal. Consider the following examples (which one do you think is better?). 
 
 

1. “The large t value of 5.24 (df=xxx) rejects the null hypothesis at the .01 
significance level. The mean of the variable is not zero (p<.0025).” 

2. “The large t value of 5.24 (df=xxx) rejects the null hypothesis of the same means 
at the .01 significance level. The two variables have different means that are 
statistically discernable (p<.0025).” 

3. “Given a t value of 6.34 (df=zzz), we can conclude that the average age of 
freshmen in a college is not 20 (p<.0346).” 

4. “The t-test of two independent samples with unequal variance (t=xxx, df=yyy) 
suggests that male and female employees on average do not receive the same 
salary (p<zzz).”   

 
In Karl Pearson correlation coefficient analysis, the null hypothesis is that the 

correlation of two variables is zero (H0: ρ=0, Ha: ρ≠0). The test statistic follows the t-
distribution with n-2 degrees of freedom. The last two examples below are recommended.  
  

1. “The correlation of coefficient of two variables is -.89 and they are statistically 
correlated at the .01 significant level (t=xxx, df=yyy).” 

2. “For one unit increase in one variable, the other variable will decrease by .89 
units, and vice versa (t=xxx, df=yyy).” 

3. “The estimated correlation coefficient of .9 is large enough, but two variables are 
not statistically correlated each other (t=.8425, df=43, p<zzz).” 

4. “Despite a large correlation coefficient of COVID cases and GDP (r=.9), they 
are not statistically correlated each other (t=.8425, df=43, p<zzz): that is, ρ=0 .” 

5. “The large t score of 6.345 (df=30) suggests that investment and GDP are 
strongly and positively correlated to each other (r=.85, p<xxx).” 

 
9. Common Mistakes   
 
§ Significant level → significance level. 
§ at 5% level → at the .05 (significance) level. 
§ at the level of significance α=5% → at the .05 significance level. 
§ at the conventional level → omit this expression or use a specific significance level like 

“at the .01 level.” 
§ P-value is significant → P-value is small (keep in mind that the p-value itself is neither 

significant nor insignificant). 
§ The null hypothesis is b1 = 0 → The null hypothesis is β1 = 0. You already know the 

value of b1; what you don’t know forever is β1. That is, you do not need to test if b1=0. 
§ T value or p-value determines that … → an awkward expression (Never use this kinds of 

expressions). T or p-value itself cannot decide a conclusion. It is the researcher (You) 
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who has to decide whether or not to reject the null hypothesis by considering test statistics 
(e.g., F, t, chi-squared) and p-values. 

§ The coefficient of β1 → Parameter estimates of β1 or the coefficient of the independent 
variable 1. 

§ Beta coefficient or β → Standardized coefficients. We never know the true value of beta 
(β); only heaven or god knows it. 

§ Accept (or confirm) the null hypothesis → do not reject the null hypothesis. There is no 
way to confirm that the null hypothesis is true. Just say “reject” or “do not reject.” 

§ I do not believe that H0 is true → reject the H0 at the .01 significance level. 
 
End of document. 


