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Introduction 
 
We have developed an Excel tool to simulate price and /or income shocks. The Excel is composed by 
the eight following sheets: 
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“This document describes the steps to use the 
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the CHIPS project” 



 
 

2 

Sheet 1. Data 
 
This sheet contains the variables in the database necessary to conduct the simulations performed in 
other sheets of the tool. We can use any set of microeconomic information. It could be a survey, but 
the Excel file supports sources containing economic and demographic information not from a survey. 
For instance, we can set information containing income, prices, and the demographic structure of 
populations with two requirements: i) it is necessary to include among them those corresponding to 
the variables included in the estimated specification of the demand system (except if the user change 
the system and the functioning of this sheet), but it is always possible to a reduced number of 
parameters in the simulation step; ii) the simulations are done at the level of the variables included in 
the information set, i.e., household data, but all results can be aggregated to the desired level (deciles 
or quintiles of income or total expenditure or population aggregate), and the tool even can work with 
data for homogeneous households. The data in this sheet corresponds to wave 2018 of the Encuesta 
Nacional sobre Ingresos y Gastos de los Hogares (ENIGH) for Mexico as partially presented in Figure 1. 
We have also proved it on the wave 2019 of the Spanish Household Budget Survey (Encuesta de 
Presupuestos Familiares). 
 

Figure 1. Data sheet 
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Sheet 2. Parameters 
 
Since we do behavioral simulations, we need the parameters of a demand system. This sheet contains 
the parameter estimates for the k number of equations contained in the system. There is no need to 
estimate a demand system, but we can take the parameters from a system previously estimated in the 
literature, which should be include in this sheet. For the tool to correctly do the simulations, the 
requirement is that the estimated model should be a Quadratic Almost Ideal Demand System (QAIDS) 
of Banks et al. (1997). Figure 2 reports a subset of the estimated parameters for a QUAIDS model with 
k = 5 using pooled household cross-section data for the period 2006-2018 for Mexico.1 
 

Figure 2. Parameter estimates sheet 

 
 
  

                                                           
 
 
1 Details of the dataset and the system estimated are in Labandeira et al. (2022). 
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Sheet 3. Potential reforms (or shocks) 
 
In this sheet we should enter the data for the reform under consideration. The form to enter new 
prices of the goods is in percent variation, which is the way to calculate the new prices to include in 
the equations estimated and predict the new shares of expenditures after the shock. Once changes in 
prices are filled in the adequate cells, new prices for each good are calculated and shown at the 
bottom-left of Figure 3. 
 
It is also possible to introduce shocks to income, which are again in percent variation corresponding to 
deciles of income. The changes in income produce a new income variable for each household, which 
could be reported here, but we include it in the Auxiliary calculations sheet. Two further considerations 
should be done here: i) of course, the tool also allow household-specific variation in income; ii) 
variation in income could be computed using different variables instead of the distribution of income 
(location, for instance) or in addition to the distribution of income.2 
 

Figure 3. Potential reforms (shocks) sheet 

 
 
  

                                                           
 
 
2 We refer in an indistinguishable way to income and total expenditure. We always use as proxy for income total 
expenditure on the goods modelled in the system, which are normally an aggregate of household non-durable 
expenditure. 
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Sheet 4. Expenditure shares 
 
This sheet shows, first, the predicted expenditure shares of the different goods in the demand model 
under consideration. The predictions are done using the formulae of this share equation, and we use 
the data in the Data sheet, the parameters in the Parameters sheet and the new prices and/or new 
total expenditure variables as calculated in the Potential reforms sheet, according to:3 
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Where i, j refers to the good, h to the household; 𝜶𝜶𝒊𝒊𝒉𝒉 collects the product of demographic variables 
and parameters (so it depends on goods and households); pj is the price of good j; 𝜶𝜶,𝜸𝜸,𝜷𝜷   and 𝝀𝝀 are 
parameters and 𝒎𝒎𝒉𝒉 is household’s h income (total expenditure on non-durable goods). 
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Next, the expenditure shares because of the reform are shown, calculated from the expenditure shares 
predicted by the model, the estimated parameters (parameter sheet) and the new prices (or new 
income or both new prices and new income) because of the reform (Potential reform sheet), following 
the formula (we only include in this guide the case of price changes): 
 

𝒘𝒘𝒊𝒊
𝑹𝑹𝑹𝑹 = 𝒘𝒘𝒊𝒊 + �𝜸𝜸𝒊𝒊𝒊𝒊�𝒍𝒍𝒍𝒍𝒑𝒑𝒋𝒋𝑹𝑹𝑹𝑹 − 𝒍𝒍𝒍𝒍𝒑𝒑𝒋𝒋�

𝒌𝒌

𝒋𝒋=𝟏𝟏

 

 
Where pj

R1 is the price of good j after the reform (or shock) and pj is the initial price (before the reform 
or the shock). We can calculate shares after and income shock in an equivalent way but using in the 
share equation the pre- and post-income. 
 
  

                                                           
 
 
3 In the case of the last group (other non-durable goods), the expenditure share is adjusted so that the sum of all 
the expenditure shares equals 1. In economic terms, the household optimizes allocating all total expenditure to 
purchase the basket of goods. 
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Figure 4. Expenditure shares sheet 
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Sheet 5. Tax payments 
 
This sheet shows the revenue obtained from each household when prices, income or both change. We 
could be interested in reforms changing taxes, but the tool serves for each shock in prices and income 
we are interested. Price changes are commodity-dependent, but we could also think (and simulate) in 
the case of household-dependent prices changes. Tax payments are calculated by dividing the new 
expenditure on each good (the result of multiplying the new share of expenditure on the good by total 
expenditure on non-durable goods) by the new price of the product (multiplying its average price by 1 
plus the increase in price) to obtain the new consumption, which is multiplied by the increase in price 
resulting from the reform to obtain the additional revenue. 
 
Likewise, we calculate total revenue at population level (national or regional level) using the grossing-
up factor, which is a variable within our information set and collects the number of households in the 
population represented by the corresponding household. Since Mexican data contains quarterly 
information, to obtain annual revenue (or annual additional revenue), the obtained figure is multiplied 
by 4.4 
 

Figure 5. Tax payments sheet 

 
 
  

                                                           
 
 
4 We can also think that the is some sort of seasonality in consumption and make different corrections for all 
additional revenue or good-specific additional revenue. 
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Sheet 6. Welfare measures 
 
We calculate and show in this sheet the equivalent gain (or equivalent loss) as a result of the price 
(income) shock and it is shown for each household both in monetary terms and as a percentage of 
total non-durable expenditure. Moreover, we also show it on average weighted by the grossing up 
factor at the population level. Equivalent loss (EL) is calculated according to formula (we show it for 
prices, but we can also calculate for changes in m -total expenditure-): 
 

𝑬𝑬𝑬𝑬𝒉𝒉 = 𝒄𝒄�𝒖𝒖𝟎𝟎,𝒑𝒑𝟎𝟎� − �𝒖𝒖𝟎𝟎,𝒑𝒑𝟏𝟏� 
 
where 𝒖𝒖𝟎𝟎 is pre-reform utility, 𝒑𝒑𝟎𝟎 and 𝒑𝒑𝟏𝟏 are the vector of pre- and post-shock prices, respectively; 
𝒄𝒄�𝒖𝒖𝟎𝟎,𝒑𝒑𝟎𝟎�  is the observed pre-shock expenditure and 𝒄𝒄�𝒖𝒖𝟎𝟎,𝒑𝒑𝟏𝟏� the equivalent income, i.e., the 
expenditure level at pre-shock prices that is equivalent in utility terms to household expenditure at 

final prices. The cost function is 𝒍𝒍𝒍𝒍 𝒄𝒄(𝒖𝒖,𝒑𝒑) = 𝒍𝒍𝒍𝒍 𝒂𝒂(𝒑𝒑) + 𝒍𝒍𝒍𝒍 𝒖𝒖 𝒃𝒃(𝒑𝒑)
𝟏𝟏−𝝀𝝀(𝒑𝒑)𝒍𝒍𝒍𝒍 𝒖𝒖

, while the initial utility level is 

calculated using the following formula:5 
 

𝒍𝒍𝒍𝒍𝒖𝒖𝟎𝟎 = ��
𝒍𝒍𝒍𝒍𝒍𝒍− 𝒍𝒍𝒍𝒍𝒍𝒍(𝒑𝒑)

𝒃𝒃(𝒑𝒑) �
−𝟏𝟏

+ 𝝀𝝀(𝒑𝒑)�
−𝟏𝟏

 

 
𝒂𝒂(𝒑𝒑), 𝒃𝒃(𝒑𝒑) and 𝝀𝝀(𝒑𝒑) are the vector of prices previously defined and m is total expenditure. 
 
  

                                                           
 
 
5 A discussion can be found in Banks et al. (1996). 



 
 

9 

Figure 6. Welfare measures sheet 
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Sheet 7. Indexes and graphs 
 
Here we calculate the Gini index before and after the shock using:6 
 

𝑮𝑮𝑮𝑮 = 𝟏𝟏 +
𝟏𝟏
𝒏𝒏
−

𝟐𝟐
𝒏𝒏𝟐𝟐𝒚𝒚

�𝒚𝒚𝒉𝒉(𝒏𝒏 + 𝟏𝟏 − 𝒉𝒉)
𝒉𝒉

 

 
Where y is average household income and yh income of household h; n is the number of households, 
and they are in ascending order of their income. 
 
We also present a graph with the Lorenz curve, which any possible graph the reader interested could 
do here. 
 

Figure 7. Indexes and graphs sheet 

 
 

 
 
  

                                                           
 
 
6 Of course, in this sheet we can include any measure of inequality or any other index. 
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Sheet 8. Auxiliary calculations 
 
In this sheet all the intermediate calculations necessary to obtain the results of the previous sheets are 
performed, using the information contained in each of the sheets: 
 

- Columns C-G: αi  for each household and product 
 

- Columns I-L: ∑ 𝜸𝜸𝒊𝒊𝒊𝒊𝒌𝒌
𝒋𝒋=𝟏𝟏 𝒍𝒍𝒍𝒍𝒑𝒑𝒋𝒋 for calculating predicted shares 

 
- Columns N-V: Initial value of a(p) 
 
- Column X: Initial value of b(p)  
 
- Column Z: Initial value of λ(p)  
 
- Columns AB-AF: Necessary expressions for calculating 𝒄𝒄�𝒖𝒖𝟎𝟎,𝒑𝒑𝟎𝟎� 
 
-Columns AH-AL: After-shock value of a(p) 
 
- Column AN: After-shock value of b(p) 
 
- Column AP: After-shock value of λ(p)  
 
- Columns AR-AT: Necessary expressions for calculating 𝒄𝒄�𝒖𝒖𝟎𝟎,𝒑𝒑𝟏𝟏� 
 
- Columns AV-AX: All necessary expressions for the equivalent loss both at household and 
aggregate levels  
 
- Columns AZ-BF: Initial Gini index  
 
- Columns BH-BN: After-shock Gini index  
 
- Columns BP-BR: Calculations to make the Lorenz curve  
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Sheet 9. Notes 
 
This sheet contains explanatory notes to the previous sheets. All details about names of variables, 
construction of variables, parameters, etc. are in Labandeira et al. (2022). 
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