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Summary

Key Learnings So Far:

❖ What is a tax gap

❖ Why estimate the tax gap

❖ Benefits and limitations of the Bottom-up approach

❖ Importance of Random Audits

❖ What are the data requirements for the tax gap estimation

❖ How to prepare data for tax gap estimation
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Aim of this session

1. How to prepare data for tax gap estimation

2. Show the steps taken to prepare the data in Stata before the estimation (Toolkit Part 1)

We are not teaching how to use Stata, merely guiding the steps to follow.

Own implementation requires contextualizing.
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Exercise 1 – Questions - Acquiring the correct data

In this exercise, you will try to implement the first stage of the data cleaning part of 

the toolkit.

a) Run the code lines 18 to 23 to prepare the Stata environment.

b) Select a location on your computer and create a folder named “Cleaning”, then

create six subfolders within the “Cleaning” folder with the following names:

Excel, Data, Graphs, Dofile, Results, and Log. Once you have created these

folders, set the directory paths.

c) How would you modify the following line of code?

global dir "<YOUR PATH>“
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Exercise 1 – Questions continued

d) Place the file named “train_ex1” in the Excel folder you just created and then 

implement the following:

•Adjust code line 39 to import the “train_ex1” data.

Hint: This file is delimited text in CSV format, so you have to make the extension as 
“csv” instead of “dsv”.

•Format the tax_id_variable, rename variables (region, isci, year) to (province, 

isic_code, rtn_year) respectively.

•Save this data in Stata format and name it “cit”.
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Exercise 1 – Solutions

c) How would you modify the following line of code?

d) Place the file named “train_ex1” in the Excel folder you just created and then 

implement the following:
• Adjust code line 39 to import the “train_ex1” data.
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Exercise 1 – Solutions continued

d) Place the file named “train_ex1” in the Excel folder you just created and then 

implement the following:

• Format the tax_id_variable, rename variables (region, isci, year) to (province, isic_code, 

rtn_year) respectively.

• Save this data in Stata format and name it “cit”.
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Exercise 2 – Questions - Dealing with Duplicates

In this exercise, you will try to implement the second stage of the data cleaning part of the 

toolkit. 

a) How many duplicates exist in the CIT return data, identified by the return year and tax 

identification number? Please provide a report summarizing the number of 

observations with duplicates, categorized by the number of duplicate copies.

b) Create a variable (dup0) that tags all multiple/duplicated return_year and tax_id pairs.

• How many duplicated pairs can be found?

c) Check if the variables that you have including the new variables are duplicated.

d) Note the comment in line 79 and run from lines 80 to 86 to drop all duplicates.

e) Sort and order by duplicated return_year and tax_id variable, then save the Data
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Exercise 2 - Solution

a) How many duplicates exist in the CIT return data, identified by the return year and tax 

identification number? Please provide a report summarizing the number of observations 

with duplicates, categorized by the number of duplicate copies.
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Exercise 2 – Solutions continued

b) Create a variable (dup0) that tags all multiple/duplicated return_year and tax_id

pairs.

• How many duplicated pairs can be found?
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Exercise 2 – Solutions continued

c) Check if the variables that you have including the new variables are duplicated.
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Exercise 2 – Solutions continued

d) Note the comment in line 79 and run from lines 80 to 86 to drop all duplicates.

e) Sort and order by duplicated return_year and tax_id variable, then save the Data
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Exercise 3 – Questions - Preparing Audit data 

In this exercise, you will try to implement the third stage of the data cleaning part of 

the toolkit.

a) Here similar to what has been done for the tax return data, you have to import 

and rename some variables and save audit data in a Stata format file by doing 

the following:

a1.Place the audit_data file in the Excel folder, and then import this data by adjusting the code 

line number 106.
Hint: This file is delimited text in CSV format, so you have to make the extension as “csv” 
instead of “dsv”.

a2. Rename the variables totaltax to totalassessments and audittype to AuditType, and then 

format the tpin variable to have a fixed width of 15 characters with no decimal places.

a3. Save audit_data in the Data folder in Stata format and name it “audit”.
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Exercise 3 – Questions continued

b) Adjusting Total Assessments for Annual Audit Periods

b1.Set any negative values in the total assessments variable to zero.

b2. Why are negative values in total assessments set to zero when analyzing tax 

evasion?

b3. Allocate total assessments across the audit periods by counting non-missing period 

variables and dividing total assessments by this count to create total 

assessments_annual.
Hint: Only edit line 130.
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Exercise 3 – Questions continued

c) Sorting and Dropping Duplicates Based on Assessment Date

In managing audit return data, duplicates can distort analysis by inflating or skewing 

results. A duplicate in this context refers to multiple records for the same taxpayer ID and 

return year that may represent different audit assessments. To ensure data integrity, it's 

crucial to identify and retain only the most relevant records. This exercise is about 

handling duplicates by leveraging the assessment_date, which indicates the final 

assessment made by the Revenue Authority for a firm in a particular tax category.

c1. Use the gsort command to sort the dataset by tax_id_variable, return_year_variable, 

tax_head_variable, initial_period, final_period, inter_period_1, inter_period_2, and 

assessment_date_variable in descending order of assessment_date.

Hint: Edit line 142  with the actual variables.
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Exercise 3 – Questions continued

c2. Remove duplicate records based on tpin, rtn_year, tax_head, initial_period, 

final_period, inter_period_1, and inter_period_2, keeping only the latest 

assessment_date.

c3. Sort the dataset by tax_id_variable, return_year_variable, tax_head_variable, 

initial_period, final_period, 1st intermediate period, and 2nd intermediate period, 

then order these variables accordingly. 

c4. Check duplicates, tag any remaining duplicates, and browse for identifications

c5. Remove all identified duplicates, ensuring only unique records remain.
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Exercise 3 – Questions continued

d) Encode the AuditType variable into auditcode, recode auditcode into audittype

with the specified mappings, assign descriptive labels to audittype, generate a 

frequency table of audittype, order the variables tpin, initial_period, final_period, 

inter_period_1, inter_period_2, audittype, and totalassessments_annual, and 

save the cleaned dataset as audit.dta in the Data folder.
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Exercise 3 – Solutions

a1.Place the audit_data file in the Excel folder, and then import this data by adjusting the code line 

number 106.

a2. Rename the variables totaltax to totalassessments and audittype to AuditType, and then format 

the "tax_id_variable" to have a fixed width of 15 characters with no decimal places.

a3. Save audit_data in the Data folder in Stata format and name it “audit”.
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Exercise 3  – Solutions continued

b) Adjusting Total Assessments for Annual Audit Periods

b1.Set any negative values in the total assessments variable to zero.

b2. Why are negative values in total assessments set to zero when analyzing tax 

evasion?

Negative values in tax assessments usually represent overpayments, refunds, or 

adjustments. They are unimportant in tax evasion analysis because tax evasion focuses 

on underreported income or inflated deductions, not excess payments or credits.
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Exercise 3 – Solutions continued

b3. Allocate total assessments across the audit periods by counting non-missing period 

variables and dividing total assessments by this count to create total assessments_annual.
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Exercise 3 – Solutions continued

c1. Use the gsort command to sort the dataset by tax_id_variable, return_year_variable, 

tax_head_variable, initial_period, final_period,inter_period_1, inter_period_2, and 

assessment_date_variable in descending order of assessment_date.

c2. Remove duplicate records based on tax_id_variable, , return_year_variable, 

tax_head_variable, initial_period, final_period, inter_period_1, and inter_period_2, 

keeping only the latest assessment_date.
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Exercise 3 – Solutions continued

c3. Sort the dataset by tax_id_variable, return_year_variable, tax_head_variable, 

initial_period, final_period, 1st intermediate period, and 2nd intermediate period, then order 

these variables accordingly. 

c4. Check duplicates, tag any remaining duplicates, and browse for identifications

c5. Remove all identified duplicates, ensuring only unique records remain.
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Exercise 3 – Solutions continued

c4. Check duplicates, tag any remaining duplicates, and browse for identifications
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Exercise 3 – Solutions continued

c4. Check duplicates, tag any remaining duplicates, and browse for identifications
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Exercise 3 – Solutions continued

c5. Remove all identified duplicates, ensuring only unique records remain.
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Exercise 3 – Solutions continued

d) Encode the AuditType variable into auditcode, recode auditcode into audittype

with the specified mappings, assign descriptive labels to audittype, generate a 

frequency table of audittype, order the variables tpin, initial_period, final_period, 

inter_period_1, inter_period_2, audittype, and totalassessments_annual, and 

save the cleaned dataset as audit.dta in the Data folder.
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Exercise 3 – Solutions continued

d) Encode the AuditType variable into auditcode, recode auditcode into audittype

with the specified mappings, assign descriptive labels to audittype, generate a 

frequency table of audittype, order the variables tpin, initial_period, final_period, 

inter_period_1, inter_period_2, audittype, and totalassessments_annual, and 

save the cleaned dataset as audit.dta in the Data folder.
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Exercise 3 – Solutions continued

d) Encode the AuditType variable into auditcode, recode auditcode into audittype

with the specified mappings, assign descriptive labels to audittype, generate a 

frequency table of audittype, order the variables tpin, initial_period, final_period, 

inter_period_1, inter_period_2, audittype, and totalassessments_annual, and 

save the cleaned dataset as audit.dta in the Data folder.
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Exercise 4 – Questions – Date formatting 

In audit data, dates often appear in inconsistent formats, in this exercise we will 

show an example of these date problems and how to convert them to STATA 

formats. In this example, you are given “date_problem” data with one date variable 

with eight observations and you have to find the incorrect observation and after 

correcting them convert them to a Stata date format by doing the following:

a) Import this data to STATA after placing it in your Excel folder.

b) List the variable observations to have an initial look.

c) Browse records where the date variable cannot be converted into a valid date format in any of 

the specified formats: "DMY", "MDY", "YMD", or "MYD".

d) Correct the records that could not be converted following the example of code line 202.

e) Run the code from lines 211 to 234 to convert all the date variable records to STATA format after 

the correction.
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Exercise 4 – Solutions 

a) Import this data to STATA after placing it in your Excel folder.

b) List the variable observations to have an initial look.
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Exercise 4 – Solutions continued

c) Browse records where the date variable cannot be converted into a valid date format in any of 

the specified formats: "DMY", "MDY", "YMD", or "MYD".
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Exercise 4 – Solutions continued 

d) Correct the records that could not be converted following the example of code line 202.
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Exercise 4 – Solutions continued

e) Run the code from lines 211 to 234 to convert all the date variable records to STATA format after 

the correction.
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wider.unu.edu

Follow us on LinkedIn, Facebook, and Twitter @UNUWIDER
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