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 9 
 Subqueries 

 This chapter will cover the topic of Subqueries. Subqueries are queries within a query allowing one 
query to retrieve results based on the results of another query. It may sound confusing now, but after 
reading and working through the examples of this chapter you will understand the convenience of 
using subqueries for obtaining desired results. 

 CHAPTER OBJECTIVES 
 The objectives for this chapter are as follows: 

•  Understand the fundamentals of subqueries. 
•  Understand how to use the IN operator for subqueries. 
•  Understand how to use the ALL keyword and ANY keyword on subqueries. 
•  Understand the difference between correlated and noncorrelated subqueries. 
•  Understand how to use the EXISTS operator on subqueries. 
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Noncorrelated Subqueries and Comparison Operators
Noncorrelated Subqueries are very useful when a query is needed based on the results of another 
query. This is especially important when we don’t know the values to be compared to. For example, 
say we wanted to list all employees who have salaries that match the highest salary found in the Em-
ployees table. We would first need to find the highest salary (186,382.56) and then write a query to 
find salaries equal to it as follows:

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary = 186382.56

However, instead of taking the two-step approach of finding the highest salary and then finding all 
employees who have salaries that equal it, we could execute the following subquery instead.

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary =
	 (Select MAX(Salary) FROM Employees)

Subqueries have outer and inner queries. The query that is highlighted in above is called the inner 
query and is always embedded inside parenthesis. The nonhighlighted query is called the outer query 
and it uses the WHERE clause to base its results on the results of the inner query.

The results in Figure 1 tell us that only one employee has the highest salary.

As another example, what if our manager wanted a list of all employees who were making less than the 
average pay. Let’s first think about how we could retrieve the average salary. To retrieve the average of 
all salaries we would use the AVG function. The query written below will be our inner query. On its 
own it will simply give us the average salary.

Select AVG(Salary) FROM Employees

Figure 1 

Sap10857_Ch09.indd   154 15/11/19   6:12 PM



Chapter 9  Subqueries    155

Executing the above statement returns a single value of 42268.3149. Next, we can write the outer 
query and compare the salary to the value the inner query produces as follows:

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary <
	 (Select AVG(Salary) FROM Employees)
ORDER BY Salary

Figure 2 shows a small subset of the results. There is a total of 66 employees who have salaries less 
than 42,268.3149.

Also, notice the ORDER BY clause in Figure 2. It pertains to the OUTER query. We can infer this 
because it is outside the parenthesis of the inner query.

Data Type Compatibility
You must keep in mind that like any comparisons performed in SQL, the return value of the inner join 
must have a compatible data type to the column being used in the WHERE clause of the outer query. 
For example, the query in Figure 3 below fails because the salary, which is numeric, is being compared 
to character data.

Figure 2 

Figure 3 
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The error in Figure 3 occurs even though the inner query would work by itself. However, since it 
returns character data the comparison results in an error.

Comparing Multiple Return Values
In Chapter 5, we covered comparison operators and the WHERE clause in SELECT statements. This 
section will use comparisons with subqueries. If we look again at the very first example in this chapter, 
we can see that a single value is returned in the subquery. See the subquery below.

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary =
	 (Select MAX(Salary) FROM Employee)

The inner query from the above example returns a single value. This is important to keep in mind 
because unlike using the IN operator, comparison operators cannot be compared to more than 
one value. Figure 4 is an example of an error that is returned when trying to execute a subquery that 
returns multiple values. The error message in red is clear about describing the problem.

If you just highlight and execute just the inner query within the parenthesis, the query executes suc-
cessfully as shown in the results in Figure 5. But it returns three values so it won’t work with the com-
parison on the outer query.

Figure 4 

Figure 5 
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Subqueries and the IN Operator
We were introduced to the IN operator in Chapter 5, where we used hard coded values like the ones 
below to perform comparisons.

SELECT EmployeeID, FirstName, LastName, Title, Salary
FROM Employees
WHERE EmployeeID IN (9,72,117,289)

In the above query example, any employee who has an EmployeeID that falls into one of the values 
in the parenthesis will be returned in the result set. What would happen if we didn’t know the values 
of the employee ID? For example, what if the manager wanted a list of employees who had female 
dependents? We could retrieve this information using the subquery as shown below. The results are 
shown in Figure 6.

SELECT EmployeeID, FirstName, LastName, Title, Salary
FROM Employees
WHERE EmployeeID IN (SELECT EmployeeID
					       FROM EmployeesDependents
					       WHERE Gender = ‘F’)

Figure 6 
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Notice that the inner query uses the EmployeesDependents table to retrieve the EmployeeID of those 
employees who have female dependents. If we were to just run the inner query the results would be 
as shown in Figure 7.

Figure 7 shows that duplicate values are returned. This is because Employees have more than one 
dependent as shown below in Figure 8.

We could have uses the DISTINCT keyword in the inner join to make sure only unique values were 
returned but it doesn’t matter since all we’re doing is selecting employees who have a matching Em-
ployeeID that exists in the result set of the inner join. In that case, our employee information will not 
be duplicated since the employee only occurs once in the Employees table.

Figure 7 

Figure 8 
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Using the JOIN Operator Instead
We can use the INNER JOIN below to retrieve the same results as shown in Figure 6.

SELECT DISTINCT E.EmployeeID, E.FirstName, E.LastName, E.Title, E.Salary
FROM Employees E
INNER JOIN EmployeesDependents D ON E.EmployeeID = D.EmployeeID
WHERE D.Gender = ‘F’

The results would be identical but the DISTINCT clause is required here. If the DISTINCT clause isn’t 
used duplicate rows would appear as shown in Figure 9. This is because it is JOINED with the Employ-
eesDependents table and if we included EmployeesDependents names each row would be unique. But 
since the query is only requesting Employees data it looks like we have several duplicate rows.

Our subquery didn’t return duplicates because it is not being joined with the EmployeesDependents 
table. It is only using the EmployeesDependents table to retrieve EmployeeID values from the Em-
ployeesDependents table and then listing each employee who has a matching EmployeeID to that 
found in the inner query results.

So, which type of query would be more appropriate to use in the above scenario. Although either one 
is fine to retrieve the results for the example we’ve used, there are a couple of general rules to follow to 
help make an appropriate decision. They are as follows:

■■ When the ending result columns to be retrieved are from a single table use a subquery.
■■ When the columns come from two or more tables use a join query.

Figure 9 
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Subqueries and the NOT IN Operator
Like the IN operator, we’ve learned about the NOT IN operator in Chapter 5. The NOT IN operator is 
used to retrieve rows where a column’s values are NOT found within a group of values. For example, 
let’s use the same query as the one in Figure 4 except let’s replace the IN operator with the NOT IN 
operator as shown in Figure 10.

SELECT EmployeeID, FirstName, LastName, Title, Salary
FROM Employees
WHERE EmployeeID NOT IN
			   (SELECT EmployeeID
			   FROM EmployeesDependents
			   WHERE Gender = ‘F’)

Figure 10 shows only a small result set of the rows returned. There are a total 98 rows returned. Since 
there are 102 employees this makes sense because our result set should contain employees with male 
dependents as well as employees with no dependents at all. There are four employees with female de-
pendents that were NOT included because of the NOT IN operator so 102 minus 4 equals 98.

Figure 10 

Sap10857_Ch09.indd   160 15/11/19   6:12 PM



Chapter 9  Subqueries    161

Using the ALL and ANY Keywords
The ALL keyword and ANY keyword can be used with comparison operators to produce result sets 
with zero, one or multiple values. These keywords can be useful when performing analysis work. For 
example, let’s execute the following statement to retrieve all salaries for Accounts Receivable Special-
ists. The result set is shown in Figure 11.

SELECT Salary
FROM Employees
WHERE Title = ‘Accounts Receivable Specialist’
ORDER BY SALARY

Figure 11 
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Suppose a manager wants to see a list of employees who have salaries that are higher than any of 
the salaries of employees with the title of “Accounts Receivable Specialist.” That means, the list must 
contain salaries higher than 47,424.00 since the salaries must be higher than ALL the salaries for 
Accounts Receivable Specialists. The subquery to perform this operation is shown below with a subset 
of the results following in Figure 12, 26 rows are returned.

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary > ALL
	 (Select Salary FROM Employees WHERE Title = ‘Accounts Receivable Specialist’)
ORDER BY SALARY

Figure 12 
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I included an ORDER BY clause in the subquery so that the lowest salary was listed in the first row 
so we can see, easily, that the result set contains salaries that exceed ALL the salaries where title is 
“Accounts Receivable Specialist.”

Let’s try the same subquery but use the ANY keyword in place of the ALL keyword as shown below. 
The results are shown in Figure 13.

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary > ANY
	 (Select Salary
	 FROM Employees
	 WHERE Title = ‘Accounts Receivable Specialist’)
ORDER BY SALARY

Notice how different our results are as the salary amounts are much lower. This is because using the 
ANY keyword means that any salary that is greater than the any of the salaries for the title Accounts 
Receivable Specialists, even the lowest for that title, would meet the criteria. The lowest salary for 
Accounts Receivable Specialist is 23,712.00 and the first row of the result set contains a salary of 
23,799.93 which meets the criteria. In addition, many more rows were returned (85) due to a lower 
starting salary meeting the criteria.

Figure 13 
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"= ANY" - Equals Any Operator
Let’s take the example we just used for the “> ANY” operator and substitute it with the “= ANY”  
operator. The syntax of the statement is shown below and the results follow in Figure 14.

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary = ANY
	 (Select Salary
	 FROM Employees
	 WHERE Title = ‘Accounts Receivable Specialist’)
ORDER BY Salary

As you can see from the result set, two of the three salaries for “Accounts Receivable Specialist” have 
matching salaries for other titles, in this case, Accounts Payable Specialist.

The "= ANY" operator is equivalent to using the IN operator. Below in Figure 15, the IN operator is 
being used in place of the "= ANY" operator and is returning the same result set as shown in Figure 14.

Figure 14 

Figure 15 
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“!= ANY” - Not Equal Any Operator
Let’s use the same example as we did with the “= ANY” operator only, this time, let’s use “!= ANY” 
instead. The syntax is shown below and the results are displayed in Figure 16.

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary != ANY
	 (Select Salary
	 FROM Employees
	 WHERE Title = ‘Accounts Receivable Specialist’)
ORDER BY Salary

There are two result sets displayed purposely in Figure 16 for your understanding. The first result set 
contains the salaries for the title “Accounts Receivable Specialists” while the second result set contains 
the results from using the “!= ANY” operator. Notice the salaries enclosed in the red rectangles. They 
match two of the salaries for “Accounts Receivable Specialists.” At first you might ask yourself why 
they were returned when we used the “not any” operator. It’s because the “!= ANY” operator means 
for each salary amount “not 23712.00” OR “not 40310.40” OR “not 47424.00.” So, when 40310.40 is 
compared to 23712.00 it is not equal so it’s included in the result set.

Figure 16 
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Although the “= ANY” operator will return the same results as the IN operator, the same is not true of 
the “!= ANY” operator and the NOT IN operator. This is because the NOT IN operator means amount 
“not 23712.00” AND “not 40310.40” AND “not 47424.00.” Below is the query statement using the 
NOT IN operator and a subset of the results is shown in Figure 17. Notice two less rows are returned.

SELECT FirstName, LastName, Title, Salary
FROM Employees
WHERE Salary NOT IN
	 (Select Salary
	 FROM Employees
	 WHERE Title = ‘Accounts Receivable Specialist’)
AND Title <> ‘Accounts Receivable Specialist’
ORDER BY SALARY

Correlated Subqueries
So far, we have only talked only about noncorrelated subqueries, where the outer query is dependent 
on the return values of the inner query to complete. In the case of correlated subqueries, the inner 
query is dependent on the values provided by the outer query in addition to the outer query being 
dependent on the values of the inner query.

As an example of a correlated subquery, let’s say a manager would like to see a listing of individuals 
with the highest salaries for each Title. The query would be written as follows:

SELECT FirstName, LastName, Title, Salary
FROM Employees E1
WHERE Salary = (SELECT MAX(Salary)
	 FROM Employees E2
	 WHERE E2.Title = E1.Title)
ORDER BY Title

Figure 17 
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In the above subquery, the inner query requires the title from the outer query to understand what title 
to perform the aggregation on. Once the aggregation is performed, the outer query uses the value ob-
tained from the inner query to determine whether the current row being processed by the outer query 
meets the criteria of maximum salary for a title. Notice how alias names are given to the Employees 
table in the outer query as well as the Employees table in the inner query. Alias names are required to 
decipher the Employees table in the outer query from the Employees table in the inner query.

A subset of the results is shown in Figure 18.

EXISTS Operator
The EXISTS operator is used in a correlated subquery to determine the existence or nonexistence of 
data that meets the criteria of the subquery. No data is returned from the inner query. Rather the in-
ner query produces a true or false value. As an example, we can list employees who have dependents 
with the following query.

SELECT EmployeeID, FirstName, LastName, Title
FROM Employees E
WHERE EXISTS (SELECT *
	 FROM EmployeesDependents D
	 WHERE E.EmployeeID = D.EmployeeID)

Figure 18 
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Notice the inner query uses the asterisk in place of column name. It really doesn’t matter since the 
whole purpose of the inner query is to determine existence or nonexistence. Also notice how the Em-
ployeeID from the Employees table (outer query) and EmployeeID from the EmployeesDependents 
table (inner query) are compared. This is, obviously, a correlated subquery since the inner query is 
dependent on the outer query. The results from this query are shown in Figure 19.

NOT EXISTS Operator
The NOT EXISTS operator test for nonexistence of rows. For example, if we use the same query as 
that in the EXISTS example but add the “NOT” keyword, our result set would contain employees 
without dependents. The query is shown below and a subset of the result set follows in Figure 20.

SELECT EmployeeID, FirstName, LastName, Title
FROM Employees E
WHERE NOT EXISTS (SELECT *
	 FROM EmployeesDependents D
	 WHERE E.EmployeeID = D.EmployeeID)

Figure 19 
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Summary
This chapter introduced you to the functionalities and fundamentals of correlated and noncorrelated 
subqueries. The chapter provided explanations and examples where subqueries can be used to help 
simplify complex SQL coding to retrieve specific information along with the correct syntax. Topics 
included the use of various operators with subqueries including the IN, NOT IN, ALL, and ANY 
comparison operators. Also, the chapter discussed the usage of EXISTS and NOT EXISTS operators 
to determine the existence or nonexistence of data that meets the criteria of the subquery.

Figure 20 
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Exercises
1.	 Write a subquery to determine the employee or employees with the maximum number of vaca-

tion days.
2.	 Write a subquery to list the employees who have an amount of vacation hours that are greater 

than the average number of vacation hours.
3.	 Use the IN operator to list employees’ names who live in the state of California. Hint: You need to 

use the addresses table in your inner query.
4.	 Use an inner join to obtain the same results as the exercise in number 3.
5.	 Use the NOT IN operator to list employees’ names who DO NOT live in the state of Washington.
6.	 Use the ALL operator to list employees’ names and their salaries for those who have salaries that 

are greater than all the salaries of employees that have ManagerID = 41.
7.	 Use the ANY operator to list employees’ names and their salaries for those who have salaries that 

are less than any of the salaries of employees that have ManagerID = 41.
8.	 Use a correlated subquery to list employees’ names, titles, and salaries for those who have the 

highest salaries for each manager.
9.	 Use the EXISTS operator to find employees who live in the state of California.

10.	 Use the NOT EXISTS operator to find employees who DO NOT live in the state of Washington.
11.	 Using a subquery, list all male employees with salaries higher than any female employee.
12.	 Use the ANY operator to list all employees paid more than any of the Design Engineers.
13.	 Use a subquery to list all employees who do NOT have any dependents.
14.	 Use a subquery to find all employees who have more sick leave hours than the average employee.
15.	 Use a correlated subquery to select the lowest paid employees under each manager.
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