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ROADMAP 
 
 
  1. The importance of quantitative analysis in 
   health care 
 
  2. Cost and utilization data 
 
  3. "What is the question?" 
 
  4. Where we've been ... 
 
  5. Where we are ... 
 
  6. Where we might be heading ... 



 

You should know... 
 
 
  ... ceteris paribus, I have a preference for 
   simple and user-friendly econometric 
   approaches over complicated ones (Occam's 
   Razor? Cognitive constraints?) 
 
 
  ... I now do ~100% of my empirical work using 
   Stata (v. 9/10), especially now since 
   Stata has developed a user-friendly 
   matrix programming language (Mata) 
 
 
 



 

 
 
 
 
 
 
 
1. THE IMPORTANCE OF QUANTITATIVE ANALYSIS IN HEALTH 
  CARE ... SOME EXAMPLES 



 

 



 
 

 

 

 



 
 
 
 

 

 



 

 



 

 

 



 



 

 
 
 
 
 
 
 
2. COST AND UTILIZATION DATA ... SOME EXAMPLES OF 
  "TYPICAL" CHARACTERISTICS 
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              # office-based provider visits 03 
------------------------------------------------------------- 
      Percentiles      Smallest 
 1%            0              0 
 5%            0              0 
10%            0              0       Obs               34215 
25%            0              0       Sum of Wgt.       34215 
 
50%            2                      Mean           4.482537 
                        Largest       Std. Dev.      9.160844 
75%            5            189 
90%           12            202       Variance       83.92106 
95%           18            215       Skewness       6.893745 
99%           42            221       Kurtosis       88.10663 
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                  total health care exp 03 
------------------------------------------------------------- 
      Percentiles      Smallest 
 1%            0              0 
 5%            0              0 
10%            0              0       Obs               34215 
25%           74              0       Sum of Wgt.       34215 
50%          492                      Mean           2716.934 
                        Largest       Std. Dev.      10352.28 
75%         2133         463725 
90%         6377         470809       Variance       1.07e+08 
95%        11487         631015       Skewness        38.9824 
99%        34175         966587       Kurtosis       2876.799 
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            total health care charges 03, excl rx 
------------------------------------------------------------- 
      Percentiles      Smallest 
 1%            0              0 
 5%            0              0 
10%            0              0       Obs               34215 
25%           70              0       Sum of Wgt.       34215 
50%          462                      Mean           4420.367 
                        Largest       Std. Dev.      21353.04 
75%         2071         792440 
90%         8847         825832       Variance       4.56e+08 
95%        18692        1401198       Skewness       31.88939 
99%        70408        1696354       Kurtosis       1908.468 
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3. WHAT IS THE QUESTION? ... WHY AM I ANALYZING  
  DATA ON COSTS AND/OR UTILIZATION? 



 

  a. this is nothing more than a brief reminder 
    that good scientific practice is as 
    important here as anywhere 
 
    * if relevant questions involve means, 
     e.g., they can't be answered (in 
     general) by analyzing medians or 
     quantiles 
 
    * if relevant questions entail  
     hypothesis testing, then the "right" 
     standard errors may be important 
 
    * if the data represent one "perspective" 
     in an analysis, but the scientific/ 
     policy question comes from another, 
     then be explicit about compromises, 
     etc.



 

 
 
 
 
 
 
 
4. WHERE WE'VE BEEN ... TRADITIONAL ECONOMETRIC 
  METHODOLOGIES IN HEALTH CARE STUDIES (SOME OF 
  WHICH MAY STILL BE OF GREAT VALUE) 



 

  a. linear regression, with or without 
    transformation 
 
    * when the focus of the analysis is 
     a conditional mean (e.g. as in a 
     risk adjustment exercise), empirical 
     strategies where y (perhaps including 
     zero values) is regressed on x can 
     be and continue to be of use,  
     particularly in large datasets 
 
    * alternatives have used transformations 
     of y: 
 
     - log(y) with y>0 or with y'=y+d 
     - sqrt(y) with y>=0 



 

    * transformation methods have 
     necessitated retransformation 
     methods in order to recover consistent 
     estimates of E[y|x] 
 
     - retransformation is not, of course, 
      guaranteed to recover E[y|x] if 
      incorrect distributional  
      assumptions are made (e.g. normal- 
      theory retransformation) or with 
      heteroskedasticity in x (e.g. 
      standard "smearing" estimator) 



 

 
 
 
 
 
 
 
5. WHERE WE ARE ... ECONOMETRIC METHODOLOGIES IN 
  USE TODAY 
 



 

  a. nonlinear models 
 
    * in light of issues like transformation/ 
     retransformation problem, recent 
     literature suggests compelling 
     motivations for using nonlinear models 
     to directly model cost/utilization 
     conditional mean structures 
 
    * the leading example in the literature 
     is the GLM suite of estimators, most 
     often specified with a log-link for 
     non-negative outcomes like healthcare 
     costs/utilization: 
 
      log(E[y|x]) = x*b 



 

 
    * notes: 
 
     - this specification can be deployed 
      for always-positive data on y or 
      in cases where y is only restricted 
      to be non-negative; importantly,  
      this encompasses the case of count 
      data models 
 
     - the specification 
 
       log(E[y|x]) = x*b 
 
      does not imply the specification 
 
       E[log(y)|x] = x*b 
 



 

  b. two-part model structures 
 
   * empirical "fit" characteristics of 
     two-part (or multi-part) models have 
     been appreciated since early RAND 
     HIE work, e.g. 
 
     E[y|x] = Prob(y>0|x) * E[y|y>0,x] 
          (part 1)      (part 2) 
 
   * some concerns about interpretation and 
     identification of part 2 advanced in 
     the literature 
 
   * in light of GLM-type models, one needn't 
     resort to 2PM/MPM models unless one 
     is particularly interested in sub- 
     components 



 

   * caveats: 
  
     - circumstances under which transform/ 
      retransform may outperform  
      nonlinear models (e.g. heavy upper 
      tails 
 
     - circumstances may call for more 
      general approaches that don't fall 
      neatly into the GLM suite of 
      canned programs (e.g. generalized 
      gamma models)



 
 

 

 



  c. Accommodating endogeneity in models of 
   costs or utilization 
 
    * conceptual issues regarding 
     appropriateness of including 
     endogenous risk adjusters in empirical 
     R.A. models 

 

 



 

    * garden-variety econometric issues 
     with endogenous RHS variables even 
     in linear models (bias/inconsistency; 
     extrapolation bias; etc.) 
 
    * exacerbation of problems in nonlinear 
     (e.g. log-link) formulations 
 
    * potential applicability of nonlinear 
     instrumental variable methods 



 

 

 



 

  d. treatment effects beyond mean treatment 
    effects 
 
    * clinical trial literature has long 
     used versions of quantile treatment 
     effects as main focus in assessing 
     efficacy/effectiveness/outcome (e.g. 
     ED50, LD50, etc. are essentially 
     median treatment effects) 
 
    * econometric advances in quantile 
     analysis have brought such methods 
     into a greater domain of inquiry 
     that encompasses observational data 
     with covariates and, more recently, 
     endogenous covariates 
 
    * (Yet: What is the question?) 



 

 
 

 
 
 
 
 
6. WHERE WE MIGHT BE HEADING ... INNOVATIONS IN 
  METHODOLOGY TO IMPROVE QUANTITATIVE ANALYSIS 
  IN HEALTH CARE 



 

  a. Assessing co-movement of two or more 
    jointly-distributed variables (e.g. 
    {IP,OP,Rx}; vol-qual.; etc.) 
 
    * substitute/complement issues 
 
    * lessons from financial portfolio 
     analysis (comonotonicity; copulas; 
     quadrant dependence; etc.) 
 
    * "richer" characterizations of co- 
     movement (quantile treatment effects; 
     etc.) 
 
    * examining interaction among RHS 
     variables comprehensively (e.g. 
     co-morbidities in R.A.) (quantile 
     interaction; nonlinear D-I-D; etc.) 



 
 

 

 



 

 



 

  b. Focusing analysis on "high-end" or "upper- 
    tail" costs/utilization 
 
    * policy-relevance of disease management 
     strategies 
 
    * what is the "goodness of fit" of  
     distributional models (e.g. gamma, 
     lognormal, etc.) in tails of  
     distributions (not just means)? 
 
  c. Episodes of care 
 
    * merging policy focus on episodic 
     treatment/cost with typically 
     non-episodic data on utilization/cost 



 
 
 
 
 
 

 

 



 

 



 

  d. "Costs-of-Illness" or "Costs-of-Behaviors" 
 
    * "arms race" in cost-of-disease studies 
 
    * need for better grounding in economic 
     theory, definition of relevant 
     counterfactuals, etc. 
 
    * reasonable conjecture is that  
     resultant econometric formulations 
     will be complicated (dynamics; 
     endogeneities), with consequent issues 
     of identification 
 
    * potential (???) for piggy-backing on 
     RCT studies 



 

 

 



 

  e. accommodating time-censoring of data on 
    cost/utilization  
 
    * accounting or followup period  
     definitions may (but do not always) 
     present obstacles for analyzing 
     cost/utilization questions of primary 
     interest 
 
    * important methodological advances made 
     and underway in better understanding 
     the "time structure" of cost 
     distributions 



 


