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Advanced Excel Skills for Enterprise Data Analytics 

Understand how to use Data Analysis, What-If Analysis, and Solver in Excel with 

examples 

 

 

 

 

 

Overview 

In this post, I will use several tools in Excel to solve business scenario problems and 

make data-driven decisions across different industries. 

 

Introduction 

Enterprise analytics refers to the process of implementing statistical analysis into 

business processes to drive business strategies and actions. In my second quarter in 

graduate school, I took a course called “Introduction to Enterprise Analytics.” In that 

course, we learned to use analysis techniques such as random number generation, 

simulation, and time series decomposition/forecasting in Excel, which is one of the most 

widely used tools for data analysis. To summarize what I have learned, I would like to 

introduce some powerful analysis features in Excel. 
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1. Data Analysis 

The Analysis ToolPak is an Excel add-in program that provides data analysis tools, 

including Histogram, Descriptive Statistics, Anova, F-Test, t-Test, Moving Average, 

Exponential Smoothing, Correlation, Regression, etc. To access those tools, we have to 

select the Data tab and click Data Analysis after ensuring that Analysis ToolPak is loaded.  

 

 

 

a) Descriptive Statistics  

Descriptive Statistics, which are distinguished from inferential statistics, describe the 

basic features of the data. 

 

 

 

 

 

Example: Describe and Summarize Sales Volume for a Book Store 

There is book sales data of last year (12 months). Please generate descriptive statistics 

for this book sales data. 

1. Select Descriptive Statistics in Data Analysis tool. 

2. Select the range B1:B13 as the Input Range. 

3. Select cell D1 as the Output Range. 

4. Check Labels in first row and make sure Summary statistics is checked. 
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5. Click OK, then get the result. 

6. Interpret the result. 

 

From the table above, we can tell the summary of book sales data. For example, we can 

use mean, median, and mode to measure central tendency and use standard deviation, 

sample variance, and range to measure variability. 

 

b) Regression 

In Excel, we can run a linear regression analysis and perform subset selection methods 

such as backward stepwise regression.  

 

 

Example: Forecast Sales for a Car Retail Company 

Here we have the last three years of new car retail sales data. Please develop a multiple 

regression model with categorical variables that incorporate seasonality for forecasting 

sales. 
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Data Preparation 

1. To incorporate seasonality, I created a new independent variable called “Time”. 

2. Since the “Month” is a categorical variable with more than two levels, I add 11 

additional dummy variables (Feb, Mar, …, Nov, and Dec) using IF() function. 

 

 

Multiple Linear Regression 

Model 1 

1. Select Regression in the Data Analysis tool. 

2. Select the Y Range (C3:C39). These are the dependent variable. 

3. Select the X Range (D3:O39). These are independent variables. 

4. Check Labels. 

5. Select cell Q3 as the Output Range. 

6. Click OK, then get the result. 
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7. Interpret the Summary Output.  

 

R Square & Adjusted R Square 

R Square is around 0.89, indicating that 89% of the variation in units is explained by the 

independent variables. On the other hand, the adjusted R Square, which is a modified 

version of R Square that has been adjusted for the number of terms in a model, is around 

0.834.  

P-values 

The P-value for each independent variable tests the null hypothesis that the independent 

variable has no correlation with the dependent variable (coefficient=0). When a P-value is 

low (< 0.05), we can reject the null hypothesis, and state that the coefficient does not 

equal zero and there is a non-zero correlation.  

The output showed that the P-value of “Feb”, “Oct”, “Nov”, and “Dec” are greater than 

the significance level 0.05, and “Nov” got the highest P-value (0.71). Therefore, I would 

like to perform the subset selection method to delete a variable with a high P-value. 

 

Backward Stepwise Regression 

Model 2 (exclude “Nov”) 

Remove the “Nov” column from the data set and redo steps 1-6.  

7. Interpret the Summary Output.  
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R Square & Adjusted R Square 

R Square is around 0.89 and the adjusted R Square is around 0.84.  

P-values 

The output shows that the P-value of “Dec” is greater than the significance level 0.05. 

Therefore, “Dec” has to be excluded in next model. 

 

Model 3 (exclude “Nov” and “Dec”) 

Remove the “Dec” column from the latest data set and redo steps 1-6. 

7. Interpret the Summary Output.  

 

R Square & Adjusted R Square 

R Square is around 0.89 and the adjusted R Square is nearly 0.85, which is greater than 

the values of model 1 and 2. When comparing models that have a different amount of 
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variables, adjusted R Square is better than R Square. 

P-values 

This time all P-values are acceptably smaller than the significance level 0.05.  

 

To sum up, by deleting one variable at each step, the independent variables in the final 

model are all significant to forecast. 

 

2. What-If Analysis 

What-If Analysis in Excel allows us to use several different sets of values in a given 

simulation model to explore all the various results. There are three kinds of What-If 

Analysis tools: Scenario Manager, Data Table, and Goal Seek. To access these tools, you 

can select the Data tab and click What-If Analysis.  

 

 

a) Data Table 

Using a data table, you can experiment with different inputs and compare the results. A 

data table can be a one variable data table or a two variable data table. 

 

 

 

One Variable Data Table 

Example: Set Price on a New Medicine for a Pharmaceutical Company 

A pharmaceutical company invented new medicine and prepares to set the price that 

maximize profit. Demand is thought to depend on the price. 
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Decision Model 

Decision Variable: Price 

Demand = 1,000 – 2.5*Price  

Cost = 3,000 + 2*Demand  

Revenue = Price*Demand  

Profit = Revenue – Cost 

 

1. Use formula to create decision model (set Price=50). 

2. Create a One-way data table that has different prices. 

3. Select cell E3 and type =B6 (refer to the Profit cell). 

4. Select the range D3:E10 to calculate the profit if set to higher prices. 

5. Click Data Table in the What-If Analysis tool. 

6. Select cell B2 as the Column input cell and leave the Row input cell blank. 

6. Click OK, then get the result. 

 

7. Summarize the result.  

 

Among those prices, if the price is set at $200, the company will get the highest profit of 

$96,000. 
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Two Variable Data Table 

Example: Decide whether Outsourced or In-House for a Shoe Company 

A shoe company is going to decide outsourced or in-house. To be more specific, if the 

spending of manufacturing is higher than the purchasing cost from the supplier, a 

company will choose to outsource.  

 

Decision Model 

Decision variables: Fixed cost, Unit variable cost 

Total manufacturing = Fixed cost + Unit variable cost*Demand Volume 

Total purchased = Unit cost Purchased from supplier*Demand Volume 

Unit cost Purchased from supplier = 175 

Demand Volume = 1500 

Decision = Manufacture / Outsource 

 

1. Use formula to create decision model (set Fixed cost=50000, Unit variable cost=125, 

and Decision cell using IF() function). 

2. Create Two-way data table that with different Fixed cost and Unit variable cost. 

3. Select cell F3 and type =C13 (refer to the Decision cell). 

4. Select the range F3:L11 to make the decision depending on different decision variable 

values. 

5. Click Data Table in the What-If Analysis tool. 

6. Select cell C2 as the Column input cell and cell C3 as the Row input cell. 

7. Click OK, then get the result. 
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8. Summarize the result.  

 

From the table above, we can determine what decision to make when Unit variable cost 

and Fixed cost have different values. 

 

b) Goal Seek 

Goal Seek is useful when you know the exact result you want from a formula. That is, it 

can help you to find the input value that produces the specific result. 

 

 

Example: Set Price on a New Medicine for a Pharmaceutical Company 

Take the example we mentioned before when making the One-way data table. However, 

instead of finding maximum profit, this time assume that the company only set the goal 

$50,000 in profit.  

1. Use the same model created before.  

2. Click Goal Seek in the What-If Analysis tool. 

3. Select cell B6 as the 'Set cell'. 

4. Click in the 'To value' box and type 50000.  

5. Select cell B2 as the 'By changing cell'.  

6. Click OK, then get the result. 
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7. Interpret the result. 

 

When the company sets the price at around $65.35, the profit target can be achieved. 

 

3. Solver 

Solver is another Excel add-in tool used for optimization and equation solving. To be 

more specific, you can get the desired result that is subject to constraints to solve various 

business or programming problems. To access this tool, you can select the Data tab and 

click Solver.  

 

 

 

a) Linear Optimization Model 

Linear optimization, which is also called linear programming, is an optimization 

technique when objective function and constraints of a model are all linear functions of 

decision variables.  

Example: Set Production Quantity for a Toy Company 

A toy company produces two toys: Toy A and Toy B. There are some constraints that 

exist in the budget and labor hour. How many of each toy should the company produce 

to maximize profit? 
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 Cost Labor Profit 

Toy A 3 2 5 

Toy B 4 3 7 

 

Decision Model 

Decision variables: Production Quantity of Toy A and B  

Constraints: Total Cost (3A + 4B) <= 720 (Budget) 

          Total Labor (2A + 3B) <= 500 

          A = Integer  

          B = Integer  

Objective: Max Total Profit (5A + 7B) 

 

1. Use formula to create decision model (set Toy A=1, Toy B=1; Total Cost, Total Profit, 

and Total Labor cell using the SUMPRODUCT() function). 

2. Click Solver. 

3. Select cell B10 as the Set Objective and click to Max. 

4. Select the range B3:B4 as the By Changing Variable Cells.  

6. Click Add to enter the constraints. 

7. Check Make Unconstrained Variables Non-Negative and select Simplex LP as Solving 

Method.  

8. Finally, click Solve then get the result. You can also choose to get other reports such as 

Sensitivity. 
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9. Interpret the result. 

It is optimal to produce 160 of Toy A and 60 of Toy B. This simple optimal solution gives 

the maximum profit of 1220 and uses all the resources available.  

 

 

b) Non-linear Optimization Model 

In contrast to the linear optimization model, the objective function and/or constraints 

functions of the non-linear optimization model are non-linear functions of decision 

variables. The steps are similar to previous linear optimization models. That is, you have 

to define Decision variables, Constraints, and Objective of the model before using Solver. 

However, instead of using 'Simplex LP', a Solving Method should be changed to 'GRG 

Nonlinear'. 

 

Conclusion 

So far, we have discussed several tools in Excel to solve different business problems. In 

conclusion, I believed that if we use Excel productively, it can be our secret weapon for 

business analysis! 

 

See/ Download Excel file: Advanced Excel Skills_Kuan-Pei (Yuki) Lai.xlsx 
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