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County Level Coincident and Leading Economic Indices for 

Wisconsin 

 

 

Introduction 

 A classical approach to survey the current health of the economy in a county-level region 

is to analyze the levels and trends of coincident and leading economic indicators. Following a more 

holistic approach to determine the economic status of a county is to combine consistently available 

coincident and leading economic indicators to create an index for county level regions. This report 

serves to outline and demonstrate the effectiveness and methodology behind the conglomeration of 

economic indicator variables into economic coincident and leading indices. Coincident and leading 

indices are used to evaluate the current and future economic performance for counties in Wisconsin. 

The coincident index is constructed to determine if a specific county is experiencing the benefits 

of an economic expansion or suffering from a recession, while the leading indicators is used to 

predict short-term economic expansions or recessions.  Thus, this report will describe the approach 

taken to create quarterly, county-level coincident and leading economic indices for the state of 

Wisconsin. 

The statistical analysis used to create these indices follows the methodology developed by 

the South Carolina Department of Commerce. The data collection process developed by the Fiscal 

and Economic Research Center collects data from Wisconsin’s Department of Workforce 

Development to create the database of economic variables. Data are taken at the county level from 

2011 to 2016, with the coincident index composed of three variables and the leading index 

composed of four variables. Quarterly, Wisconsin county-level data is used to create the indices, 

which include total employment, unemployment rate, total wages, initial claims for unemployment 

insurance, average manufacturing employment, the average weekly manufacturing wages, and total 
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manufacturing wages. The following methodology outlines how the data are then transformed into 

the coincident and leading economic indices. 

Methodology 

     Data Selection 

 To create both the coincident and leading economic indices, it is imperative to select 

consistently reported data across time at the Wisconsin county-level, in the case outlined by this 

paper. Inspired by the Conference Board’s Leading Economic Index (LEI) for the U.S., the data 

included for the county-level leading economic index for Wisconsin use similar data series to the 

components of the Conference Board’s LEI. Thus, the four data series included in the computation 

of the leading index are the leading economic indicators: initial claims for unemployment 

insurance, average manufacturing employment, the average weekly manufacturing wages, and total 

manufacturing wages. These data are the most consistently recorded, leading data series for the 

county-level in Wisconsin. Manufacturing data is a commonly used leading economic indicator 

and is a large driver of the county-level economies in Wisconsin.  

 For the coincident index, three data series that are consistently recorded across all counties 

of Wisconsin are included in the index: total county employment, total county wages, and the 

county unemployment rate. An attempt is made to include other economic indicators into the 

coincident index, such as retail sales tax by county, as a proxy for retail sales, which is typically a 

strong coincident economic indicator. Due to insufficient data for each county, this data series is 

excluded from the coincident index, but if data collection on this series improves this would 

increase the overall quality of the index. 

The next subsection of this methodology section will discuss the assumptions and 

imputation techniques used to fill the missing data for the manufacturing data for Wisconsin 

counties. 

     Imputation Methods 
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The largest issue with this dataset is the suppression, or omission, of manufacturing data 

for the counties of Wisconsin. Counties may be incentivized to suppress data in several ways. The 

first is in the case of Menominee County, which is an Indian reservation and is able to suppress of 

its manufacturing data. Another reason is if the county has an undiversified economy, relying on a 

few large manufactures. The manufacturing data of a county with a few large firms will provide 

important data that can be used by competing firms to back track cost structures to gain a 

competitive edge.  

Imputation of the manufacturing data assumes that production and jobs constitute a large 

portion of the county-level economies in Wisconsin. This allows for the use of the percent change 

multiplier in total (non-manufacturing specific) employment, which is then multiplied by the 

previous quarter’s manufacturing numbers to estimate and fill the missing values for the 

manufacturing data. The use of this simpler imputation method relies on the fact that the total 

employment data, and some manufacturing employment data, are available at the county-level, 

which in turn allows the percentage multiplier of the total employment, multiplied by the available 

data for manufacturing, to impute missing values.  

For example, since the first quarter of 2011 for Pepin County’s manufacturing data was 

missing, these values are imputed by multiplying the manufacturing values that are reported for the 

first quarter of 2012, by the total change in employment between the first quarters of 2011 and 

2012. Then, across all counties for the missing manufacturing data, a one quarter lag in the value 

for the manufacturing variable is multiplied by the change in the total county employment from the 

last quarter to this current quarter. Filling in missing manufacturing data with previous quarters is 

not necessarily a weak assumption since similar quarters from differing years will have nearly the 

same change from quarter to quarter.  

     Computation 

 Following the methodology proposed by the Conference Board’s LEI methodology, 

adjustments are made to incorporate the standard deviation of the percent change of the coincident 



4 
 

index or current economic condition into the leading index. This adjustment is made to reflect the 

final economic conditions at a county-level. All except the extra step to adjust for the leading index 

for the percent change of the coincident index, as just described, both the coincident and leading 

indices are created by utilizing the methodology outlined here, which mirrors the methodology 

developed by the South Carolina Department of Commerce: The following steps will first outline 

the process to calculate the coincident index, which will then be used to in order to calculate the 

leading index. 

Step 1: Calculate the Quarter-to-Quarter Percent Changes (𝒙𝒋𝒕) for Each Index Component 

(𝑿𝒋𝒕) for each county (𝒋) in quarter (𝒕) 

 First, if the variable is already in percent change, or is in the form of an interest rate, 

percentage, or contains zero or negative values, use simple arithmetic differences.  

Second, unless the variable is already in percent change form, use equation (1), which is a 

symmetric alternative to the conventional percent change formula. This symmetrical treatment of 

positive and negative changes means that when a certain percent increase is followed by an equal 

percent decrease, the variable has returned to its original value. 

(1)        𝑥𝑗𝑡 = 200 ∙ [
𝑋𝑗𝑡−𝑋𝑗𝑡−1

𝑋𝑗𝑡+𝑋𝑗𝑡−1
] 

Quarter-to-quarter percent changes need to be adjusted for the pro-cyclicality or counter-cyclicality 

of the variable. This is done by multiplying the percentage change by negative one (-1) for those 

percent changes of economic index components whose values are negatively correlated with 

“good” outcomes, or are countercyclical data series. The unemployment rate, a countercyclical 

variable, is a good example of a coincident, or maybe slightly lagging, component that would need 

to have its percent changes multiplied by (-1) before incorporating it into the index because an 

increase in the unemployment rate shall decrease the value of the economic index. 

   Step 2: Adjust Quarterly Component Changes to Remove Volatility 
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Next, weight the quarter-to-quarter percent change for each component, for each county, 

so that the more variation or volatility a component has, the less proportion it contributes to the 

final county economic index. 

   2.1: Take the inverse of each component’s standard deviation [
1

𝑠𝑡𝑑𝑒𝑣(𝑥𝑗𝑡)
] 

   2.2: Sum the inverted standard deviations ∑ [
1

𝑠𝑡𝑑𝑒𝑣(𝑥𝑗𝑡)
] 

   2.3: Develop volatility weights using equation (2) by dividing the inverted standard deviations 

by the sum of all inverted standard deviations. The volatility adjustment weights all sum to 

one: 

(2)   𝑉𝑥𝑗𝑡
= [

1

∑(
1

𝑠𝑡𝑑𝑒𝑣(𝑥𝑗𝑡)
)

] ∙ [
1

𝑠𝑡𝑑𝑒𝑣(𝑥𝑗𝑡)
] 

            where 𝑉𝑥𝑗𝑡
 is the volatility adjustment weight of the 𝑥𝑡ℎ index component. 

   2.4: Applying the result of the equation (2), a new variable is created for each index component 

by multiplying each of the symmetrical Quarter-to-Quarter Percent Changes (𝑥𝑗𝑡), obtained 

from Step 1, by 𝑉𝑥𝑗𝑡
. This new, resultant variable can be thought of as the percent change 

for each county adjusted for volatility and variation within the county, or the Quarter-to-

Quarter Adjusted Change. This new variable will be used in step 3 within the brackets in 

the computational form. 

   Step 3: Sum Individual Components into a Total Index 

Summing the Quarter-to-Quarter adjusted changes for each component by using equation 

(3), a single variable (𝑖𝑗𝑡) that represents all the components is obtained. 

(3)    𝑖𝑗𝑡 = ∑ (𝑉𝑥𝑗𝑡
∙ 𝑥𝑗𝑡) 
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   Step 4: Obtain Coincident-Volatility Adjusted Quarter-to-Quarter Adjusted Changes for 

the Leading Index (IGNORE STEP 4 WHEN COMPUTING THE COINCIDENT 

INDEX FIRST TIME THROUGH) 

   4.1: For the leading index, compute the index standardization factor which is expressed as the 

ratio of the standard deviation of the sum of all the quarter-to-quarter adjusted changes for 

the coincident index to the standard deviation of the sum of all the quarter-to-quarter 

adjusted changes of the leading index. This is expressed in equation (4.1). 

(4.1)   𝐼𝑛𝑑𝑒𝑥 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟 =  
𝑠𝑡𝑑𝑒𝑣[∑(𝑉𝑥𝑗𝑡

∙𝑥𝑗𝑡)𝐶𝑜𝑖𝑛𝑐𝑖𝑑𝑒𝑛𝑡 𝐼𝑛𝑑𝑒𝑥]

𝑠𝑡𝑑𝑒𝑣[∑(𝑉𝑥𝑗𝑡
∙𝑥𝑗𝑡)𝐿𝑒𝑎𝑑𝑖𝑛𝑔 𝐼𝑛𝑑𝑒𝑥]

 

   4.2: Multiply each of the values of the sum of the quarter-to-quarter adjusted changes (𝑖𝑗𝑡) 

obtained from Step 3 by the index standardization factor calculated in Step 4.1. The 

resulting variable is the Coincident-Volatility Adjusted Quarter-to-Quarter Adjusted 

Changes (𝑆𝑗𝑡) as shown in equation (4.2). 

(4.2)    𝑆𝑗𝑡 = 𝑖𝑗𝑡 ∙ 𝐼𝑛𝑑𝑒𝑥 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟 

Step 4 incorporates the volatility of the coincident index into the leading index so that the 

more quarterly changes are observed in the coincident index, as compared to those same quarter, 

quarterly changes in the leading index, the more weight the coincident index will have on the 

leading index. Since the leading index signals the future economic situations by about three to six 

months, the future economic conditions (the leading index) are effectively influenced by the 

present, which is what the coincident index measures. 

   Step 5: Compute the Index (𝑰𝒋𝒕) using Symmetric Change 

First, set the initial quarter’s (January 2011) index value, 𝐼𝑗𝑡, equal to 100. 

   5.1: Only if working on the coincident index ignore Step 5.2 and use the following symmetric 

change equation (5.1) for the subsequent quarters. 
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(5.1)    𝐼𝑗𝑡 = 𝐼𝑗𝑡−1 ∙
200 + 𝑖𝑗𝑡

200 − 𝑖𝑗𝑡
 

where 𝑖𝑗𝑡 is the 𝑗𝑡ℎ county and 𝑡𝑡ℎ quarter’s value of the Quarter-to-Quarter Adjusted Changes 

obtained from Step 3. 

   5.2: Only if working on the leading index ignore Step 5.1 and use the symmetric change equation 

(5.2) for the subsequent quarters. 

(5.2)    𝐼𝑗𝑡 = 𝐼𝑗𝑡−1 ∙
200 + 𝑆𝑗𝑡

200− 𝑆𝑗𝑡
 

where 𝑆𝑗𝑡 is the 𝑗𝑡ℎ county and 𝑡𝑡ℎ quarter’s value of the Coincident-Volatility Adjusted Quarter-

to-Quarter Adjusted Changes obtained from Step 4. 

   Step 6: Re-base the Index to Equal 100 in the Year 2011 

 Take the average of the index, 𝐼𝑗�̅� when 𝑡 is a quarter in 2011 in this case, for the four 

quarters of the base year (Quarter 1 to Quarter 4, 2011). Divide each value of the index, 𝐼𝑗𝑡, by this 

average for the base year and then multiply the result by 100. This re-based index is either the final 

Coincident Index or Leading Index. The last computation is as follows from equation (6). 

(6)    𝐹𝑖𝑛𝑎𝑙 𝐼𝑛𝑑𝑒𝑥 = 100 ∙  (
𝐼𝑗𝑡

𝐼𝑗�̅�
⁄ ) 

 After completion of Step 6, both the coincident and leading economic indices are finalized 

and set with the base year being the first year of data in the dataset. 

Analysis 

It is important to note that the coincident and leading indices are not seasonally adjusted to 

show the impact that manufacturing and its seasonal fluctuations in production and employment 

have on the county-level economies of Wisconsin. In this case, 2011 is the base year, and every 

quarter in 2011 is adjusted as such from Step 6. Moving forward each quarter from 2011 onward, 

and in 2011 as well, the percent change from quarter-to-quarter in each index is measured to 

indicate the positive or negative trends of both the coincident and leading indications on the 
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performance of the economy. Additionally, because a leading index is constructed from leading 

economic indicator variables, these components, and the leading index itself, typically give insight 

into what the state of the economy will be in the next three to six months. Thus, another variable is 

created to measure the error in prediction from the leading index to the average of the next two 

quarters’ coincident values. Geographic Information Systems (GIS) is then employed to create 

state-sized spatial maps of each Wisconsin counties performance from quarter to quarter for the 

coincident and leading index.  

Conclusion and Further Improvements 

      This report serves to outline and demonstrate the effectiveness and methodology behind 

the conglomeration of economic indicator variables into economic coincident and leading indices. 

These indices provide information to evaluate the current and future values of economic indicators 

for the overall economic performance of Wisconsin counties. As a result, this research serves as a 

baseline study to supply others with a methodology to review economic conditions in the United 

States or areas throughout the world with similarly recorded economic indicator variables. This 

project aims to build upon new and updated data as more detailed data become available. Moreover, 

due to the economic characteristics that prevail in the region analyzed, other economic regions may 

need to consider adjusting data for seasonality or using more relevant variables that give a better 

local area indication of economic performance. A future improvement to this project should create 

a seasonally adjusted coincident and leading economic index for all counties, especially for 

counties such as Door County whose economy relies heavily on seasonal tourism. Additionally, if 

the study is investigating data at the national level, the indexes should include stock prices or stock 

price percentage change variables, since these measures are more useful variables to track the 

performance of a national level economy rather than a local economy. Further improvements that 

may occur to this project include changing the data and indices to be analyzed annually, or at a 

larger economic region quarterly.  While these options eliminate much of the detail contained in 

the analysis, this aggregation reduces the impact of highly seasonal local economies.  
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Finally, conclusions based on different components of these indices may help to highlight 

which local economies feature healthy economic indicators that could potentially spill over to 

surrounding counties and the state, if they have similar socioeconomic structures. Similarly, an 

analysis of the values and percentage fluctuations of the coincident and leading indices could 

estimate the effects of how an economic downturn or expansion in one county effects the 

surrounding economies. For these reasons, this research project gives a conduit by which 

communities can analyze local and state-wide economic factors that can impact local communities 

and their surrounding neighbors. This, in turn, will allow communities to recognize which sectors 

are possibly susceptible to expansions or recessions to focus efforts aimed at job creation and 

capital investments at the county-level and economic regions. 

 

 

 

Data Sources 

 The data series, consisting of seven variables, used in the creation of these indices are listed 

by where they were found for use in this Wisconsin county-level economic indices project. From 

the local area unemployment statistics (LAUS) query located in the data tables section of the 

Wisconsin WORKnet site at: 

http://worknet.wisconsin.gov/worknet/dalaus.aspx?menuselection=da, both the quarterly recorded, 

county-level total employment and unemployment rate are stored for 2011 to 2016. The last 

variable in the coincident index, the quarterly total county wages across all sectors is gathered 

through the quarterly census of employment and wages query on the Wisconsin WORKnet site at: 

http://worknet.wisconsin.gov/worknet/daindustry.aspx?menuselection=da, where this data series is 

the aggregate of all sectors’ wages in a county-level economy. The data on the initial claims for 

unemployment insurance, the historical, quarterly, data from 2011 to 2016 is stored in PDF files. 

This data is located on WORKnet, in the “download files” selection of the mass layoff statistics 

http://worknet.wisconsin.gov/worknet/dalaus.aspx?menuselection=da
http://worknet.wisconsin.gov/worknet/daindustry.aspx?menuselection=da
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(MLS) data tables: 

http://worknet.wisconsin.gov/worknet/downloads.aspx?menuselection=da&pgm=MLS. The 

newer, and updated, data from 2015 onward for initial claims for unemployment insurance will 

come from PDF files converted into text documents and then imported for analysis. This data is 

located at the Wisconsin Department of Workforce Development (Wisconsin DWD) in download 

file links from: http://dwd.wisconsin.gov/uistats/ with each file reporting the claim numbers from 

each week in a PDF file. The last three data series, which are manufacturing data series of the 

average monthly manufacturing employment, average weekly manufacturing wage, and total 

wages, are gathered quarterly as a batch data file from the quarterly census of employment and 

wages query on the Wisconsin WORKnet site at: 

http://worknet.wisconsin.gov/worknet/daindustry.aspx?menuselection=da, and is gathered by 

selecting the NAICS super sector of manufacturing and aggregating across all types of 

manufacturing. 

Methodology Paper 

 The paper that inspired this project, and guided its methodology, is a methodology notes 

paper from the South Carolina Department of Commerce. This paper is found documented, and 

available for download, at: http://dc.statelibrary.sc.gov/handle/10827/15182. This paper is the 

driving force behind the majority of the statistical processes used to finalize the coincident and 

leading economic indices described by this paper. 

http://worknet.wisconsin.gov/worknet/downloads.aspx?menuselection=da&pgm=MLS
http://dwd.wisconsin.gov/uistats/
http://worknet.wisconsin.gov/worknet/daindustry.aspx?menuselection=da
http://dc.statelibrary.sc.gov/handle/10827/15182

