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User Guide for Price Testing and Price Elasticity f or Several Products 
Welcome to your customized ModelSheet Template! We are delighted that you have chosen ModelSheet to get the 
most out of your spreadsheet models. In order to use your ModelSheet template effectively, we urge you to take a few 
minutes to read the description of what the template contains and the tips for using the template. 
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1 How the Price Elasticity Template Can Help You 

The template Price Testing and Price Elasticity for Several Products (Price Elasticity Template for short) helps you 
answer two critical questions about pricing. 

·  How will revenues and sales units change when I change prices, including interaction effects among related 
products? What prices will optimize revenue? 

·  How will profits change when I change prices, including interaction effects among related products? What 
prices will optimize profits? 

Under ordinary competitive market conditions, these are usually the critical issues in pricing policies.  

The Price Testing and Price Elasticity models reduce a complex process to a quantitative analysis that is easy to use 
and that can help you to make better pricing decisions.  

 

2 What the Price Elasticity Template Contains 

This workbook contains your customized (and customizable!) template Price Testing and Price Elasticity for Several 
Products (Price Elasticity Template for short). The template uses data from pricing tests to estimate the impact of each 
product's price on the sales of every other product.  

The returns the following key results.  

1. The model predicts revenue and sales units of each product, for any combinations of product prices you 
specify.  

2. If you select the profit margin feature (in your Advanced Version), the model also predicts profit of each 
product, for any combinations of product prices you specify. By choosing good combinations of prices, you 
can find the prices that optimize total revenue. 

3. If you select the generalized elasticity feature (in your Advanced Version), the model predicts profit for each 
combination of prices you specify. By choosing good combinations of prices, you can find the prices that 
optimize total profit. 

4. The model computes price cross-elasticities between products. The price cross elasticity answers the question, 
“If you increase the price of Product B by x%, how much will the sales units of Product A change?” (The 
precise technical name for this quantity is the “cross-elasticity of sales units with respect to price”.) 

Advanced Versions of the Price Elasticity Template contain two powerful optional features. 

·  Profit predictions. If you specify how to predict costs as sales units change, the model predicts profit 
generated by each product. You can choose to specify variable cost of goods or total cost of goods, or some 
more inclusive measure of costs.  

·  Generalized elasticity. The generalize elasticity model does a much better job of identifying prices that 
optimize revenue or profit. It assumes relationships between price and sales units are (logarithms of) quadratic 
curves. (The simple model of elasticity assumes these relationships are (logarithms of) straight lines.) 

2.1 Price Test Report and Predictions Report 

The major outputs of the Price Elasticity Model are the Price Test Report and the Predictions Report.  

·  The Price Test Report on worksheet “Price Tests” contains two kinds of input information and some output. 

a) Input data that describes the entire model, such as company name, and reference prices and reference 
sales units obtained from market conditions before starting your pricing tests. 

b) Input data that describes the pricing tests: sales units in each test market under pre-test conditions, test 
prices, and sales units during the pricing tests. 
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c) Statistical results for fitting the results of the pricing tests to smooth curves for price sensitivity that are 
incorporate ion the model. This includes the price cross-elasticities, the price cross-elasticity coefficients 
(if you selected the generalized elasticity feature in your Advanced Version), the standard error of the 
elasticities, and goodness of fit parameters r2.  

·  The Predictions Report contains two types of information.  

a) The model’s predictions for revenue, sales units, and profit (if you selected the profit margin feature) 

b) Input data for costs (if you selected the profit margin feature) 

In addition to these reports, the Model also generates Graphs of the main outputs.  

Each of these reports has a worksheet devoted to it. You access these worksheets by clicking on the appropriately 
labeled tab at the bottom of the workbook, as shown in Figure 1. 

Figure 1: Worksheet Tabs in Price Testing and Price  Elasticity Workbook 

 

Clicking on the “Price Tests” tab, for example, opens up the “Price Tests” Worksheet. 

2.2 Other Worksheets: “Formulas” Worksheet and “Labels” Worksheet 

The Price Elasticity workbook also contains the following worksheets which enable you to get the most value out of 
your template. 

·  Formulas Worksheet: This worksheet lists the variables used in the model and the formulas that define those 
variables in alphabetical order.  It is discussed in Section 3.3.2, How to Use the Formulas Worksheet to 
Understand Variables in the Model. 

·  Labels Worksheet: This worksheet lists the variables used in the model in alphabetical order and displays 
verbal definitions which define and explain those variables. It also contains a listing of the dimensions used in 
the model and the variables to which they apply. The Labels Worksheet is discussed in Section 3.3.3, How to 
Use the Labels Worksheet to Understand Variables and Dimensions in the Model. 

 

3 How to Use the Price Elasticity Template 

3.1 The Pricing Analysis Procedure 

Under these assumptions, the pricing analysis process is relatively simple to implement. Just follow these 
steps. 

1. Measure the sales units (called the reference sales units) in the larger market at a known reference prices 
under normal market conditions.  

2. Define sub-markets that each have behavior that approximates that of the entire market, and avoid the 
problems discussed above that can complicate interpretation of test results. If you are testing price interactions 
of N products, you need at least N * (N + 3)/2 test markets, and preferably twice that number. Record the 
number of sales units in each of the test markets at the reference price under normal market conditions.  

3. Choose test prices for the related products in each test market. The test prices should be higher and lower than 
the reference price for each product in some test markets, and the changes in prices for each product should be 
independent of one another in at least a few of the test markets.  

4. Run the pricing tests and record the sales units in each test market.  

5. Choose a price range for each product over which you want to predict sales units and revenue for each product 
in the total market.  
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6. Enter into the ModelSheet spreadsheet application: (a) the reference price for each product, (b) reference sales 
units for each product for the total market, (c) sales units for each product in each test market at reference 
prices, (d) sales units for each product in each test market at test prices, and (e) the price range over which 
you want sales predictions (and the specific prices at which you want predictions).  

The Price Testing and Price Elasticity model will return predictions of sales units and revenue for the prices 
at which you requested predictions. You will not necessarily get a price that maximizes revenues. For 
example if you test prices between $100 and $150, and the revenue keeps increasing up to a price of $200, 
then the analysis will not include the price that maximizes revenue. 

3.2 How to Use the Worksheets 

The Price Elasticity Template is organized as a series of worksheets, with each worksheet containing a set of output 
reports generated by the Price Elasticity Model. You access any of these worksheets by clicking on the appropriately 
labeled tab at the bottom of the workbook as illustrated in Figure 2. 

Figure 2: Price Elasticity Template Worksheet Tabs 

 

 

3.3 Understanding How the Model Works: Variables and Formulas Relating Variables 

The Model underlying the Price Elasticity Template is powerful and flexible because it is built in terms of named 
variables and formulas that relate those variables. In this context, a “named variable” is simply the name of any 
particular business concept:  

The Formulas Worksheet contains a complete alphabetical listing of the Model’s variables and the formulas defining 
those variables. This worksheet is discussed in Section 3.3.2 How to Use the Formulas Worksheet.  

This template has a number of features to help you understand how the Price Elasticity Model works: "floating" Excel 
Comments, a “Formulas Worksheet”, and a “Labels Worksheet”. 

3.3.1 How to Use Excel Comments 

Each variable in the Model has an Excel Comment attached to the worksheet cell that displays the name of that 
variable. Each Comment explains what the variable is and often tells you how it is used in the Model. At the end, each 
Comment displays the “formula name” of that variable, if the formula name differs from the displayed name.1 The 
presence of an Excel Comment is indicated by a small red triangle in the upper right corner of the cell containing the 
variable display name. For example, worksheet “Predictions” in Figure 3 shows a red triangle in each of the cells 
containing the text “Reference Prices” , “Reference Units”, “Generalized Elasticity”, “Reference Costs” and “Cost 
Elasticity”. Moving the mouse cursor over the cell, or left-clicking on the cell, causes the Excel Comment to appear. 
These comments are collected in one place on worksheet “Formulas” as shown in Figure 4, and also on worksheet 
“Labels” shown in Figure 5.  

                                                      
1  Display names are set to whatever is most helpful in the Excel workbook. The formula names must be unique, descriptive, and 

contain no spaces. Therefore each variable in the Model has a display name that appears in Excel, and a formula name that 
appears in the underlying ModelSheet formulas. 
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Figure 3: Excel Comment for the Variable Display Na me "Reference Units" (Worksheet “Price Tests”) 

 

In this example, the variable is explained in the Comment and you are told how it is computed—in this case, through 
its component variables. The actual variable name, called the “Formula name” (“Cost_of_Goods”), is given in 
parenthesis at the end of the Comment. 

�  Note: Each variable has a “Formula Name” (such as “Test_Reference_Units”) which the Model actually uses 
in its calculations and a “Display Name" (such as "Reference Units") which is the more "user-friendly" name 
that appears throughout the workbook. See Section 3.3.2 How to Use the Formulas Worksheet for more 
information about how the Model uses formula names of variables in its calculations rather than cell 
addresses. See Section 4.2 How to Edit Display Names, Comments, and the Model Start Date in the “Labels 
Worksheet”  for instruction on how to change variable display names. 

3.3.2 How to Use the Formulas Worksheet to Understand Variables in the Model 

This worksheet displays the formula for each variable, arranged alphabetically by the Formula Names of the variables.  
A small portion of the top of the “Formulas Worksheet” is depicted in Figure 4. 
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Figure4: A Portion of the "Formulas Worksheet” 

 

For each variable: 

·  The first column shows the variable's Formula Name.  

·  The second column shows the variable’s Display Name. If the meaning of a variable is unclear, you can 
mouse over its display name and view the Excel Comment which defines it, as in the case of 
“Predicted_Margin,” shown in Figure 4. 

·  The third column shows the "Dimension Index" that defines in what parts of the domain of the variable the 
formula applies.  

�  Note: Dimensions in ModelSheet can best be understood as a way of segmenting and organizing variables. 
Cost of Goods, for example, can be aggregated along the dimensions of product, kinds of costs (e.g., fixed, or 
variable), and time. See Section 2.2.3 How to Use the Labels Worksheet to Understand Variables and 
Dimensions in the Model for more information on the use of dimensions in the Model. 

·  The fourth column shows the formulas that compute the values of the variable in relation to other variables, 
rather than in terms of cell addresses. 

It is worthwhile to take a moment to ponder and decipher one of these formulas. In general, the formulas are less 
formidable than they appear, and far easier to understand and grasp than formulas based on cell addresses. This is 
especially true if you mouse over the display name (see the Excel Comment for “Predicted Margin” in Figure 4) to get 
a verbal definition of the variable as well. For example, the formula for calculating Predicted Margin is  

Predicted_Margin = Predicted_Sales_Units * Prediction_Prices – Predicted_Costs 

Expressing variable calculations in terms of other variables, and making the meaning of these variables transparent 
through the use of Excel Comments, help to make the workings of the Model more accessible and understandable, 
notwithstanding its size and complexity. 

3.3.3 How to Use the Labels Worksheet to Understand Variables and Dimensions in the Model 

The Labels Worksheet is divided into two parts: top and bottom. The top portion displays the Model's variables 
arranged alphabetically by the variables' Formula Names; the bottom portion displays the Model's dimensions 
arranged alphabetically by the dimensions' Formula Names. 
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In the top portion of the worksheet, the first column lists the variables alphabetically by Formula Name; the second 
column shows the corresponding variable Display Name, and the third column shows the variables' definitions (the 
same definitions as in the Excel Comments). This tabular presentation of variables and their definitions provides the 
quickest way to get an overview of the Model's contents. Figure 5 shows part of the top portion of the "Labels 
Worksheet”. 

Figure 5: Top (Variables) Portion of the “Labels Wo rksheet” 

 

The bottom Portion of the “Labels Worksheet” shows the dimensions used in the Price Elasticity Model. Dimensions 
are a way of segmenting and organizing variables. As an illustration, consider customer support. You can segment 
support calls or incidents by the type of problem the customer is calling about and by the amount of time it takes to 
resolve the issue.  This segmentation is illustrated in Figure 6, which displays a small part of the Dimensions section 
of the “Labels Worksheet”. It shows how the variable “Test Prices” is segmented by the dimension Tests.  
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Figure 6: Bottom (Dimensions) Portion of the “Label s Worksheet” 

 

 

4 How to Enter and Edit Data in the Price Elasticit y Template 

4.1 How to Enter Numerical Data 

You can enter your own data into the Model in order to further tailor the Model to your requirements or to adapt it to 
changing circumstances. The template collects all input data cells in two worksheets only: "Price Tests" and 
"Predictions". In all cases, the cells that allow data entry are shaded blue, as shown in the collapsed view of the "Price 
Tests Worksheet” shown in Figure 11. 
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Figure 7: "Price Tests Worksheet” Showing the Input  Cells 

 

You can enter (or override) data in the cell showing the Company Name. You could change ABC Corp. to Acme, for 
instance. 

 

4.2 How to Edit Display Names, Comments, and the Model Start Date in the “Labels Worksheet”  

You can change or edit the contents of any of the shaded cells in the "Labels Worksheet” to facilitate the overall 
readability of the Model’s worksheets and enhance the understandability and accessibility of the Model and its 
reports. 

·  You can change the display name of any variable, dimension or dimension item: These changes will propagate 
throughout the workbook automatically. 

·  You can change the model start date located at the top of the worksheet. The new start date propagates 
throughout the model, including formulas and date labels. This feature greatly extends the useful life of your 
template. 

�  Note: We recommend that you change the model start date by a whole number of the largest time periods in 
your model. For example, if the basic time grain of your model is quarters, then change the model start date by 
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a whole number of quarters. If your model contains annual sums, then change the model start date by a whole 
number of years, so the annual sums continue to function correctly.  

·  You can change the text of a comment associated with any variable or dimension. These new changes will 
NOT propagate through the workbook, so the "floating" Excel Comments in the worksheets will remain the 
same as before, because Excel provides no means change the comments automatically. HOWEVER, you can 
submit the edited “Labels Worksheet” to ModelSheet and receive a new template in which the altered 
comments ARE reflected in the Excel Comments. (The changes in the display names will be reflected in the 
new template as well.) 

5 Notes 

5.1 Complexities of Pricing Policies 

Under ordinary competitive market conditions, the primary objectives of pricing policies are to set prices that 
maximize revenue, or more to the point, to set prices that maximize profits. This simple statement of 
objectives hides the full complexity of pricing decisions. Complexities include these issues. 

·  What are the main factors that determine customer reaction to prices? Such factors can include be sensitivity 
to quality, reliability of supply, social status (mostly relevant for consumer products), and obviously costs.  

·  How do your prices interact with competitors’ prices? In efficient commodity markets (where competing 
products are good substitutes for one another), your revenue can climb rapidly or decline sharply in response 
to small changes in your prices or competitors’ prices.  

·  How much does the past history of pricing affect the market response to current prices? For example, how 
will market reaction to a price of $100 differ if the price in the recent past was $80 or $120?  

·  How do prices interact with access to distribution channels? In some markets, distribution channels have 
enough power that the biggest challenge for suppliers is gaining widespread distribution, from which a large 
market share will follow.   

·  How should longer-term strategic factors affect pricing? Some products and services have high growth rates 
or otherwise have long-term potential that greatly exceeds their current revenue and profits. Prices of such 
products should be set by a different set of strategic principles.  

The approach we shall take encompasses the first four issues in a broad pricing framework. The strategic 
issues in the last bullet cannot be resolved by simple market testing and quantitative analysis, and we plan to 
discuss them in another article. 

5.2 Assumptions Behind the Models 

ModelSheet’ offers two price testing and price elasticity spreadsheet applications that address these questions 
in a wide range of situations. The first application answers these questions for one product in isolation, and 
the second one answers these questions for dozens of interacting products in the same market. 

Our approach to pricing decisions is based on several assumptions. 

·  Revenues and unit sales for one product vary in a smooth fashion over a range of prices. The relationship is 
smooth but need not be a straight line.  

·  More generally, revenue and sales units for related products vary in a smooth fashion over a range of prices 
for all the related products.  

·  Your products can compete with one another, and with competitors’ products, as good substitutes or marginal 
substitutes for one another.  
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·  You know the sales units for each product in a broad market at one set of prices for the products. (In the 
application, these are referred to as reference prices and reference sales units.)  

·  You can test different prices in different sub-markets in a way that enables you can deduce reaction of the 
entire market to price changes.  Many factors can complicate the situation so it may not fit our simple 
interpretation. Examples: People may be able to get different prices in nearly towns, and if the price 
difference is great enough to cause people to tell their friends and to travel a short distance to get lower prices. 
Participants may know that the price changes are temporary (for example if they know that a price test is 
being conducted), which may change their behavior. Different test markets may have sharply different 
reactions  to prices (for example, very affluent and poor neighborhoods), which means you cannot treat the 
responses to price changes in submarkets as representative of the whole market.  

If your situation fits these assumptions reasonably well, then you can probably apply our pricing models and 
get reasonable estimates of optimal prices. 

5.3 Times to Open Excel Workbooks 

The first time you open a large Excel workbook generated by ModelSheet, it may take a few minutes. If you save the 
workbook in the native file format for your version of Excel (xls for Excel 2003, xlsx for Excel 2007 and 2010), then 
the second time you open it, it usually opens much faster. 

5.4 Excel Error Codes in Templates without Data 

New Excel templates with blank or zero input values often display Excel error codes in some cells that are due to the 
blank or zero values in input cells. Entering reasonable nonzero data into the template input cells will usually make 
these error codes disappear. If you have entered reasonable data into your template, and the Excel error codes persist, 
then there could be a problem with your input data, or you may have encountered a bug in the template. If this occurs, 
please check your data for obvious problem; if the problem persists, please contact us at 
customerservice@modelsheetsoft.com . 

 

6 Appendix: Mathematics of Price Elasticity 

This section is more technical, and you can skip it if you like.  

The models answer the question, “If I raise (lower) prices by x%, by what percentage will sales units 
change?” The answer to this question is known in economics as “price elasticity”, or more precisely the 
“elasticity of sales units with respect to price”. The technical description of price elasticity is: 

elasticity of sales units with respect to price = (change in units/ reference units) / (change in price / reference 
price) = (percentage change in sales units) / percentage change in price) 

You can also define elasticity of revenue with respect to price, which equals 1+ elasticity of sales units with 
respect to price. We will not use this in the analysis. 

Use notations: 

·  Q = ln(sales units/reference sales units), where “ln” is the natural logarithm base ‘e‘  

·  P = ln(price/reference price)  

·  �  (Greek epsilon) = elasticity of sales units with respect to price.  

The defining equation of price elasticity is 

�  = d ln(Q) / d ln(P) 
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where ‘d’ means take the derivative (as in calculus). The textbook case assumes that �  is a constant, so that Q 
and P have a linear relationship. 

Q = �  * P 

This is a serious limitation, because you can’t do a good job of identifying prices that yield maxima of 
revenue or profit with a relationship that is (log-) linear. So our models allow �  to change linearly with P, so 
that the basic relationship is 

Q = � [1] * P + � [2] * P^2 

so:  �  = � [1] + 2 * � [2] * P 

This yields a (log-) quadratic relationship between sales units and price, so the model is much more effective 
at solving for the prices that maximize revenue or profit. 

If you are studying just one product, then this is the end of the story. If you are studying the market 
interactions of N products (N>1), then Q and P become vectors with one component for each product, and �  
becomes a matrix that describes the effect of changes in the price of product j on the sales units of product i. 

Q[i] = � [1, i] * P[i] + � [2, i, j] * P[j]^2 (sum over j = 1, …, N) 

� [i] = � [1, i] + 2 * � [2, i , j] * P[j] (sum over j = 1, …, N) 

The model uses quadratic regressions (generalizations of linear regressions) to compute the best estimates of 
the elasticity coefficients � [1, i] and � [2, i , j] (where i and j = 1, …, N). 

 

7 License Terms 

You may use this Model(s) or Template(s) and any derivative works in the work of your firm, employer and one client 
or associate. You may not use, sell or transfer the Model(s) or Template(s) for the operation or analysis of an 
organization that is not your firm, your client or your employer or your associates. For a full description of License 
terms, see the license agreement on our website at: 
http://templates.modelsheetsoft.com/ModelSheetTemplates/template-end-user-license-agreement.pdf.aspx 

Please address queries to: customerservice@modelsheetsoft.com 
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