Mgmt 469   Benchmarking and Regression©

There are many definitions of benchmarking.  For example, The Benchmarking Network, an organization of benchmarking specialists, defines benchmarking as, “a performance measurement tool used in conjunction with improvement initiatives to measure comparative operating performance and identify best practices.”   This definition suggests that benchmarking involves the following sequence of activities:  

(1) Measure comparative operating performance

(2) Identify best practices

(3) Institute improvement initiatives

Steps (1) and (2) suggest that regression can be a valuable tool for benchmarking, because regression allows us to identify how practices (the X variables) affect performance (the Y variable).  In particular, best practices are those that improve performance the most.

The Benchmarking Regression

A benchmarking regression should look something like this: 

P = β0 + β1X1 + β2X2 + B3X3 + … + noise

Where P is some measure of performance, and X1, X2, X3, etc. are various characteristics of the firm and its processes.  The coefficients β1, β2, β3, etc. indicate whether the X variables are positive or negative determinants of performance.  

Let’s examine the benchmarking regression in more detail.  

Unit of Observation

Benchmarking studies can be performed across firms, work units, or even individuals.  An industry analyst might examine inventory costs across a sample of parts suppliers to the auto industry (the unit of analysis is the firm).  A quality control manager at Intel might examine chip failure rates across chip foundries (the unit of analysis is the foundry).  A human resources manager at AT+T cable might compare customer call times across customer service representatives (the unit of analysis is the worker).   

The Benchmarking Sample

The use of regression has a very simple implication for sample selection:  

You believe that the underlying model predicting for the comparison sample is the same as for the firm in question.

By implication, you believe that the β’s are the same for all the firms, including the one in question

An easy test to see if this holds:

- You start with a sample of firms that you are quite certain belong in the comparison group

- Suppose there is a group of firms you are considering adding to the sample to improve the precision of your estimates.
- Determine if the slopes of the key predictors are the same for this new group as they were for the initial group.  You do thisas follows:

1) Create a dummy variable for the new group of firms 

2)  Add “slope dummy” interactions to the regression

3) Test the slope dummies (but not the dummy intercept) for joint significance.    
Performance Measures

The list of possible performance measures is virtually unlimited.  At the firm level, one can examine overall profitability (measured as ROA, ROS, etc.)  Other firm level performance measures include various accounting ratios (e.g., administrative expense ratio) and worker productivity (output per unit of labor).  Product level measures of performance include unit costs or market shares.   You should choose performance measures that are important and within the control of managers.  There is no need to always examine profits.  If you can improve performance at a particular task, profits will follow.

Predictors

Predictors include variables that are within the control of managers (e.g. product offerings) and those that are not (e.g. local market conditions).   In constructing your list of predictors, think about trying to identify the Key Success Factors.
  The regression coefficients indicate which of the chosen variables really do predict success.   

Important Takeaway:  Regression coefficients in a benchmarking study help identify the Key Factors for Success
Suppose that your regression identifies several key success factors.  What do you do with this information?   Presumably, you are studying the performance of a particular firm.  Here is how to use this information to help that firm.

(1) Compare the characteristics of that firm with the key success factors.  How does it score?   

(2) If it is lacking one or more key success factors, then perhaps it could improve its performance by adopting them.  

(3) The regression coefficients are a good measure of the potential improvement.  

The Residual
The residual in a regression is the difference between the actual value and the predicted value.  In a regression of firm performance, the residual is the difference between actual and expected performance.

We can use this concept to help identify firms that are not meeting expectations.

Begin by running a regression where the predictors are KSFs that are truly exogenous to the manager – factors outside the manager’s control.  These might include the choice of industry, extent of competition, and local labor market conditions.  Product choices may also be considered outside the manager’s control, at least in the short run.  

The difference between actual and predicted performance – the residual – represents the extent to which the firm is exceeding or lagging expectations, given its “environment.”   

Now add KSFs that are within the manager’s control.  The coefficients on these variables will reflect how they contribute to performance at the average firm.  By examining how your firm performs on these KSFs, you can assess the extent to which management is succeeding or failing on these areas that are under its control.   

The “Deficiency Score”

Suppose that your hospital has costs that exceed the mean by $1000.  In other words Yi – Ym = 1000.  It is possible to decompose this into component parts.

Recall that Yi = (BXi + εi   Also note that Ym = (BXm
We can write Yi – Ym =  (BXi + εi  - (BXm =  (B(Xi-Xm) + εi
In other words, the difference between your performance and the mean can be broken down into two components:

The difference between your firm and the average firm on the KSFs, multiplied by the corresponding B’s, and the error term.

This suggests the creation of the following table:
	Predictor
	Xi
	Xm
	Xi-Xm
	β
	β(Xi-Xm)

	KSF 1
	
	
	
	
	

	KSF 2
	
	
	
	
	

	Total
	-
	-
	-
	-
	(β(Xi-Xm)


This allows you to eyeball the specific KSFs that contribute to the relative performance deficiency of your firm.
Back to the Residual

The value β(Xi-Xm) measures the extent to which firm performance exceeds or falls short of expectations based on each KSF.  The residual, or 

Y - (β(Xi-Xm), measures the extent to which firm performance differs from expectations.
  Here is how to combine the deficiency score with consideration of the residual to gain a fuller understanding of performance.
1) Start with a regression that contains only exogenous predictors.

2) Compute the Deficiency Score for each predictor and the residual.  These tell you how factors outside of management’s control are affecting performance, and how the firm is doing, holding those factors constant.

3)  Run a regression that includes exogenous and endogenous predictors (i.e., those the manager can control.)

4)  Recompute the deficiency scores and residual.  You now have estimates of how factors under the managers control affect performance, based on their average effect at all firms.  
The residual in any regression captures a combination of pure noise plus omitted factors.   If a firm is underperforming expectations (e.g., the residual in a profit regression is negative), then this is either because of random chance or omitted factors.   One candidate for that omitted factor:  managerial competence.  In other words, if a firm is underperforming expectations, we might well consider whether management is to blame.
It turns out that this interpretation of the residual is controversial in some economic circles.  This interpretation requires two assumptions:

1) There is a distribution of managerial competence; i.e., managers can and do make mistakes.

2) The empirical model predicting performance is free bias.  What if the firm has high costs because it is located in a region where the labor pool lacks proper training?  A regression that fails to control for training would suffer from omitted variable bias.   You would not want to chalk this up to incompetence.  

Key Success Factors vs. Incompetence

Valuable benchmarking regressions should include a comprehensive list of predictors.  As you add predictors to your benchmarking study, the R2 will increase, and the dispersion of the residuals will decrease.  You will be able to explain more and more of the difference in firm performance on the basis of the KSFs.   

But as long as there is some unmeasured managerial competence, the R2 will never equal 1.  (Moreover, if some KSFs are endogenous factors under the manager’s control, you can interpret those as reflecting management competence.)   

Once you have a robust model, you can explain performance variation due to key success factors (exogenous and endogenous) and residual managerial competence.  

Conclusion:  Relative performance is determined by key success factors and managerial competence.  Regression gives you the tools to measure both.   
� Please refer to The Economics of Strategy for a definition and examples.


� If you take the log of the LHS variable, you will need to make the log adjustment described in an earlier lecture to obtain the correct residual.
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