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Applying the Different Approaches 
When applying the disease expenditure decomposition to the encounter-based approach or an episode-

based approach, the calculation is straightforward. Specifically, each claim line in the data is associated 

with an individual 𝑖 and will be assigned to disease episode 𝑑. Let individual 𝑖′𝑠 expenditures for disease 

episode 𝑑 be 𝑐𝑑,𝑖. The total expenditures for an individual, 𝑐𝑖, are then the summation over disease 

episode expenditures and unallocated expenditures, 𝑐𝑖 = ∑ 𝑐𝑑,𝑖𝑑∈𝐷𝑖
+  𝑢𝑛𝑎𝑙𝑙𝑜𝑐𝑎𝑡𝑒𝑑 𝑒𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒𝑠𝑖, 

where 𝐷𝑖 is the set of all disease episodes for individual 𝑖 and the number of treated episodes for the 

individual is ∑ 1𝑑∈𝐷𝑖
. 

The application of the person-based approach has additional steps, since the regression is needed to 

uncover the disease expenditure allocation for each individual. Specifically, it is assumed that the 

researcher observes total expenditures per individual, 𝑐𝑖, and they observe the set of diseases for each 

individual, 𝐷𝑖. However, the goal of the regression analysis is to uncover the individual disease episode 

expenditures, 𝑐𝑑,𝑖, through the regression estimation. The person-based approach takes two steps. The 

first step is to specify the regression model that will be run separately on each year of the data. For 

example, for each year 𝑡 we run an OLS regression on 𝑙𝑛(𝑐𝑖,𝑡) = 𝛽0,𝑡 + ∑ 𝛽𝑑,𝑡𝐼𝑑,𝑖,𝑡 + 𝑣𝑖,𝑡𝑑∈𝐷𝑖,𝑡
, where 

𝐼𝑑,𝑖,𝑡 is an indicator that is 1 if individual 𝑖 has disease 𝑑 and zero otherwise. In the second step, the 

parameter estimates from the regression are used to determine the expected total expenditure for each 

disease. To do this, the expenditure share for individual 𝑖′𝑠 disease 𝑑 is computed as 𝑠𝑑,𝑖,𝑡 =

𝑒𝑥𝑝(𝛽𝑑,𝑡)

𝑒𝑥𝑝(∑ 𝛽𝑑,𝑡𝐼𝑑,𝑖,𝑡𝑑∈𝐷𝑖,𝑡
)
. The total estimated expenditure that is allocated to diseases is computed as: 

𝑐𝑖,𝑡 = 𝑒𝑥𝑝(𝛽0,𝑡 + ∑ 𝛽𝑑𝐼𝑑,𝑖,𝑡 + 𝑣𝑖,𝑡𝑑∈𝐷𝑖,𝑡
) − 𝑒𝑥𝑝(𝛽0,𝑡 + 𝑣𝑖,𝑡). The estimated allocation of disease episode 

𝑑 for person 𝑖 is then 𝑐𝑑,𝑖,𝑡 = 𝑠𝑑,𝑖,𝑡 ⋅ 𝑐𝑖,𝑡. With the estimate of 𝑐𝑑,𝑖,𝑡, all the necessary information is 

available to compute the various indexes. 

It should be noted that there are a number of alternative ways to estimate the regression model. For 

instance, one may estimate a linear OLS regression model or, alternatively, a GLM model to account for 

the skewed distributional properties of the data. In addition, there are different approaches for using 

the regression output to allocate expenditures. For instance, the intercept term, 𝑒𝑥𝑝(𝛽₀ + 𝑣𝑖), could 

either be thought of as unallocated expenditures or it could be considered as a separate disease 

category. For instance, one may think of the intercept as some type of "maintenance" cost for 

unspecified health issues. Alternatively, one could force the allocation of all individual expenditures 

across diseases by calculating the expenditures for disease episode 𝑑 for person 𝑖 as 𝑐𝑑,𝑖 = 𝑠𝑑,𝑖 ⋅ 𝑐𝑖. This 

approach has the appeal of allocating nearly all expenditures to a well-defined episode category. In our 

analysis section, we will explore how these various assumptions potentially affect disease-price inflation. 

 



Table A1.  Top Ten MEG Disease Categories Mapped to ETG Classification 

MEG 

Total 
Expenditures 

(millions) ETG 

 % Exp. 
Of MEG 
on ETG  

Cumulative 
% Exp. of 
MEG on 

ETG  

Encounter for Preventive Health Services $22,510 Routine exam 55.5% 55.5% 
Encounter for Preventive Health Services   Ungroupable Medical Claims 13.1% 68.6% 
Encounter for Preventive Health Services   Isolated signs, symptoms & non-specific diagnoses or conditions 

6.1% 74.7% 
Encounter for Preventive Health Services   Gastroenterology diseases signs & symptoms 4.8% 79.5% 

Delivery, Vaginal $21,831 Pregnancy, with delivery 95.2% 95.2% 
Delivery, Vaginal   Uncomplicated neonatal management 1.3% 96.5% 
Delivery, Vaginal   Other neonatal disorders, perinatal origin 0.9% 97.4% 
Delivery, Vaginal   Ungroupable Medical Claims 0.7% 98.0% 

Angina Pectoris, Chronic Maintenance $15,560 Ischemic heart disease 86.0% 86.0% 
Angina Pectoris, Chronic Maintenance   Hypertension 2.6% 88.6% 
Angina Pectoris, Chronic Maintenance   Hyperlipidemia, other 2.3% 90.8% 
Angina Pectoris, Chronic Maintenance   Ungroupable Medical Claims 1.6% 92.4% 

Essential Hypertension, Chronic Maintenance $14,132 Hypertension 70.9% 70.9% 
Essential Hypertension, Chronic Maintenance   Ischemic heart disease 3.4% 74.3% 
Essential Hypertension, Chronic Maintenance   Ungroupable Medical Claims 2.7% 77.0% 
Essential Hypertension, Chronic Maintenance   Other disorders of ear/nose/throat 2.0% 79.0% 

Neoplasm, Malignant: Breast, Female $11,933 Malignant neoplasm of breast 92.9% 92.9% 
Neoplasm, Malignant: Breast, Female   Ungroupable Medical Claims 1.6% 94.5% 
Neoplasm, Malignant: Breast, Female   Malignant central nervous system metastases 0.7% 95.2% 
Neoplasm, Malignant: Breast, Female   Non-malignant neoplasm of female genital tract 0.6% 95.9% 

Osteoarthritis, Except Spine $11,372 Joint degeneration, localized - knee & lower leg 60.0% 60.0% 
Osteoarthritis, Except Spine   Joint degeneration, localized - shoulder 4.2% 64.3% 
Osteoarthritis, Except Spine   Joint derangement - knee & lower leg 3.5% 67.8% 
Osteoarthritis, Except Spine   Joint degeneration, localized - hand, wrist & 

forearm 3.3% 71.2% 

Other Arthropathies, Bone and Joint Disorders $11,178 Ungroupable Medical Claims 11.5% 11.5% 
Other Arthropathies, Bone and Joint Disorders   Joint derangement - knee & lower leg 8.8% 20.3% 
Other Arthropathies, Bone and Joint Disorders   Orthopedic signs & symptoms - unspecified 5.8% 26.1% 
Other Arthropathies, Bone and Joint Disorders   Orthopedic signs & symptoms - knee & lower leg 5.5% 31.6% 

Diabetes Mellitus Type 2 and Hyperglycemic States Maintenance $11,097 Diabetes 76.5% 76.5% 
Diabetes Mellitus Type 2 and Hyperglycemic States Maintenance   Ungroupable Medical Claims 3.8% 80.3% 
Diabetes Mellitus Type 2 and Hyperglycemic States Maintenance   Hyperlipidemia, other 2.9% 83.2% 
Diabetes Mellitus Type 2 and Hyperglycemic States Maintenance   Hypertension 1.4% 84.6% 

Osteoarthritis, Lumbar Spine $9,778 Joint degeneration, localized - back 63.4% 63.4% 
Osteoarthritis, Lumbar Spine   Joint degeneration, localized - thigh, hip & pelvis 25.4% 88.8% 
Osteoarthritis, Lumbar Spine   Joint degeneration, localized - neck 1.4% 90.2% 
Osteoarthritis, Lumbar Spine   Ungroupable Medical Claims 1.4% 91.6% 

Depression $9,678 Mood disorder, depressed 69.0% 69.0% 
Depression   Other neuropsychological or behavioral disorders 

16.5% 85.4% 
Depression   Mood disorder, bipolar 4.6% 90.1% 
Depression   Psychotic & schizophrenic disorders 3.2% 93.3% 

notes: Table A1 shows the top 10 MEG disease categories based on expenditure share for 2007. Four of the corresponding MEG categories are shown in 
order of highest allocation to lowest allocation. 

 



Table A2. Top Ten ETG Disease Categories Mapped to CCS Classification 

ETG 

Total ETG 
Expenditures 

(millions) CCS 
 % CCS 
on ETG  

Cumulative 
% CCS on 

ETG  

Ischemic heart disease $24,954 Coronary atherosclerosis 46.6% 46.6% 
Ischemic heart disease   Acute myocardial infarction 17.9% 64.5% 
Ischemic heart disease   No diagnosis 10.2% 74.6% 
Ischemic heart disease   Chest pain 7.0% 81.6% 

Pregnancy, with delivery $23,557 Normal Pregnancy 20.2% 20.2% 
Pregnancy, with delivery   Other complications of birth 17.6% 37.8% 
Pregnancy, with delivery   Previous c-section 11.5% 49.3% 
Pregnancy, with delivery   OB-related trauma to perineum and vulva 8.7% 58.0% 

Joint degeneration, localized - back $19,846 Back problem 77.4% 77.4% 
Joint degeneration, localized - back   No diagnosis 10.3% 87.7% 
Joint degeneration, localized - back   Other acquired deformities 3.5% 91.2% 
Joint degeneration, localized - back   Other bone disease 2.1% 93.3% 

Diabetes $19,189 No diagnosis 59.1% 59.1% 
Diabetes   Diabetes with complications 15.7% 74.9% 
Diabetes   Diabetes without complications 12.7% 87.6% 
Diabetes   Chest pain 1.1% 88.8% 

Hypertension $16,574 No diagnosis 39.5% 39.5% 
Hypertension   Essential hypertension 22.3% 61.8% 
Hypertension   Chest pain 10.1% 71.9% 
Hypertension   Hypertension with complications 4.8% 76.7% 

Routine exam $14,765 Exam/evaluation 40.7% 40.7% 
Routine exam   Administrative/social admission 28.9% 69.6% 
Routine exam   Other screening 11.5% 81.1% 
Routine exam   Immunizations and screenings 6.2% 87.4% 

Malignant neoplasm of breast $14,168 Breast cancer 63.3% 63.3% 
Malignant neoplasm of breast   Maintenance chemotherapy 12.6% 75.9% 
Malignant neoplasm of breast   No diagnosis 7.9% 83.8% 
Malignant neoplasm of breast   Nonmalignant breast conditions 4.6% 88.4% 

Mood disorder, depressed $10,327 No diagnosis 43.7% 43.7% 
Mood disorder, depressed   Mood disorders 41.0% 84.7% 
Mood disorder, depressed   Anxiety disorders 4.2% 88.9% 
Mood disorder, depressed   Adjustment disorders 3.0% 91.9% 

Joint degeneration, localized - neck $9,051 Back problem 81.5% 81.5% 
Joint degeneration, localized - neck   No diagnosis 8.7% 90.2% 
Joint degeneration, localized - neck   Other bone disease 2.2% 92.3% 
Joint degeneration, localized - neck   Other connective tissue disease 2.0% 94.3% 

Non-malignant neoplasm of female genital tract $8,898 Benign neoplasm of uterus 28.1% 28.1% 
Non-malignant neoplasm of female genital tract   Other female genital disorders 17.0% 45.1% 
Non-malignant neoplasm of female genital tract   Menstrual disorders 13.6% 58.7% 
Non-malignant neoplasm of female genital tract   Ovarian cyst 13.5% 72.1% 

notes: Table A2 shows the top 10 ETG disease categories based on expenditure share for 2007. Four of the corresponding CCS categories are 
shown in order of highest allocation to lowest allocation. 

 



Alternative Person-Based Estimates 
The person-based approach is fundamentally different from the encounter-based and episode-based 

methodologies because it relies on an empirical model specified by the researcher. This introduces 

additional flexibility in selecting among different regression models and allocating expenditures. This 

subsection explores additional person-based disease price estimates, which are reported in Table A3. As 

a baseline, the first row of Table A3 repeats the estimates from method 8 in Table 2. An underlying 

assumption in method 1 is that the expenditures that are allocated to the intercept of the regression 

model are considered unallocated and are dropped from the estimates. Alternatively, one could assume 

that all expenditures should be allocated to the observed diseases. Method 2 is identical to method 1, 

but all expenditures are allocated to the listed ETG diseases for each person.1  One advantage of this 

approach is that it reduces ungrouped expenditures to less than 1 percent of total expenditures. 

Method 2 shows an aggregate 𝑀𝐶𝐸 growth rate that is only slightly lower than method 1. Alternatively, 

rather than force the expenditures allocated to the intercept across the observable diseases, one could 

treat the intercept as a distinct disease category, which is the approach taken in method 3. Again, the 

results change only slightly from the estimates in method 1. 

Another assumption of method 1 is that it applies the ETG severity adjustment. Method 4 applies the 

same methodology as method 1, but does not severity adjust. Again, this approach shows results quite 

similar to method 1 with only slightly faster MCE growth. This difference between severity adjusting and 

not severity adjusting parallels the results using the ETG episode-based approaches reported in Table 2. 

All of the previous estimates only incorporate the diagnosis of the patient and include no additional 

information. Method 5 attempts to control for the age and sex of each patient by constructing unique 

disease prices for four categories of individuals: males above 50, males below 50, females above 50, and 

females below 50. After constructing separate indexes for each age, sex and disease category, the 

estimates are aggregated based on the expenditure share in the base period for each age-sex-disease 

combination.  Accounting for these major age and sex differences has only minor effects on the 

aggregate estimates. 

Table A3. Growth Decomposition for 2003 to 2007 - Person-based Estimates 

        

Person-based Method DECI PREV MCE 

1.  ETG Severity-Adjusted (same as row 8. of Table 1) 1.233 1.091 1.131 

2.  Same as (1), with Expenditures Forced to Observable Diseases 1.225 1.091 1.123 

3.  Same as (1) , with Intercept Considered Separate Disease 1.223 1.077 1.138 

4.  Same as (1), with No Severity Adjustment 1.240 1.088 1.142 

5.  Repeat (4) using Gender and Age Interactions 1.243 1.087 1.145 

6.  Repeat (4) using Comorbidity Interactions 1.239 1.088 1.142 

7.  Repeat (4) using Only Frequently Appearing Diseases 1.246 1.098 1.139 

notes: The acronyms are: DECI - Demographically-Adjusted Expenditure Per Capita Index, PREV - Treated 
Prevalence Index, and MCE - Medical Care Expenditure Index. 

                                                           
 



One advantage of the person-based approach is that it allows for additional flexibility in measuring 

disease prices for more complex patients with comorbidities. To customize our empirical model to 

account for comorbidities, additional interaction terms are included in the regression models, which 

allow those with a single medical condition to have an allocation distinct from those with multiple 

conditions. For example, a person with both diabetes and heart disease may have a distinct expenditure 

growth pattern compared to a person with only heart disease or only diabetes. In method 6 we 

incorporate many common comorbidity interactions, such as diabetes and heart disease, as an approach 

for accounting for these comorbidities. Despite the observation that a vast majority of expenditures are 

made by those with multiple conditions, these estimates show that accounting for comorbidities has no 

effect on the aggregate disease-price growth rates in our sample. 

Method 7 revisits the topic of checking whether changes in diagnostic practices may impact 𝑀𝐶𝐸 

measurement. For method 7 only those diseases that have at least three associated encounters are 

classified as diseases. For instance, if a person has only one or two visits to a doctor for the treatment of 

hypertension within a year then hypertension will not be counted as a disease episode for that 

particular individual within the regression. This allocation method would help reduce the impact of 

coding practices or potential coding errors on 𝑀𝐶𝐸 measurement. Using this alternative methodology, 

we find estimates that are closely in line with the others reported in Tables 2 and 3. 

More Lessons at the Disease Category Level 
 

Tables A4 and A5 show growth rates at the disease category level for both the MEG episode-based 

estimates and CCS person-based estimates.  While the results show interesting trends for each 

categorization system, it is difficult to compare across CCS, MEG and ETG, because the disease 

categories are distinct. 

 

 

 

 

 

 

 

 

 



Table A4.  MEG-based Decomposition by Major Diagnostic Category 

Major Diagnostic Category 
Expenditure 
Share (2007) DECI PREV MCE 

Musculoskeletal system Diseases and Disorders 17.7% 1.305 1.084 1.208 

Gynecological Diseases and Disorders 11.2% 1.235 1.010 1.223 

Cardiovascular System Diseases and Disorders 10.0% 1.110 0.999 1.107 

Gastrointestinal Diseases and Disorders 9.1% 1.272 1.066 1.199 

Neurological Diseases and Disorders 6.6% 1.262 1.052 1.202 

Other contacts with Health Services 6.6% 1.526 1.189 1.273 

Respiratory system Diseases and Disorders 5.3% 1.186 0.997 1.193 

Ear, Nose, Mouth, and Throat Diseases 4.9% 1.066 0.965 1.107 

Psychology 4.2% 1.170 1.093 1.066 

Endocrine Diseases and Disorders 4.0% 1.409 1.221 1.168 

Kidney and Urinary Tract Diseases  3.9% 1.240 1.342 0.977 

Skin Diseases and Disorders 3.3% 1.277 1.108 1.157 

Hematological Diseases and Disorders 2.3% 1.241 1.076 1.161 

Hepatological Diseases and Disorders 2.2% 1.130 1.029 1.101 

Nutritional Disorders 1.7% 1.076 1.303 0.861 

Pediatrics 1.7% 1.196 1.021 1.183 

Eye Diseases and Disorders 1.6% 1.212 1.123 1.081 

Male Reproductive Diseases and Disorders 1.2% 1.273 1.184 1.156 

Multiple Significant Trauma 0.8% 1.300 0.972 1.337 

Infectious and Parasitic Diseases 0.8% 1.100 0.968 1.139 

Immunodeficiency Diseases 0.6% 1.483 1.170 1.267 

Dental 0.5% 1.283 1.071 1.198 

Genetic Disorders 0.0% 0.948 1.082 0.872 

Total Expenditures (in Billions) 2007 $554       

notes:  Expenditures used to calculate expenditure share are calculated from the person-based 
decomposition.  The acronyms are :DECI - Demographically-Adjusted Expenditure Per Capita Index, PREV - 
Treated Prevalence Index, and MCE - Medical Care Expenditure Index 

 

Table A5.  CCS-based Decompositions by ICD-9 Chapters 
  

Description 
Expenditure 
Share (2007) DECI PREV MCE 

Chap 17-Symptoms; signs; and ill-defined conditions 16.6% 1.763 1.310 1.310 
Chap 7-Diseases of the circulatory system 10.5% 1.098 1.035 1.062 

Chap 13-Diseases of the musculoskeletal system 10.2% 1.246 1.099 1.132 
Chap 3-Endocrine; nutritional; and metabolic, immunity 7.4% 1.233 1.185 1.043 

Chap 8-Diseases of the respiratory system 7.4% 1.096 0.979 1.123 
Chap 2-Neoplasms 6.9% 1.289 1.057 1.251 

Chap 16-Injury and poisoning 6.9% 1.178 0.993 1.187 
Chap 6-Diseases of the nervous system and sense organs 6.5% 1.251 1.073 1.171 

Chap 9-Diseases of the digestive system 5.8% 1.143 1.035 1.104 
Chap 10-Diseases of the genitourinary systeem 5.1% 0.835 0.790 1.085 

Chap 5-Mental illness 4.4% 1.219 1.084 1.121 
Chap 11-Complications of pregnancy; childbirth 3.5% 1.227 1.075 1.149 

Chap 18-Residual codes; unclassified 2.5% 1.469 1.203 1.218 
Chap 12-Diseases of the skin and subcutaneous tissues 2.2% 1.278 1.080 1.186 

Chap 1-Infectious and parasitic diseases 1.8% 1.427 1.150 1.183 
Chap 15-Certain conditions originating in the perinatal period 1.1% 1.173 1.031 1.137 

Chap 14-Congenital anomalies 0.8% 1.200 1.019 1.175 
Chap 4-Diseases of the blood and blood-forming organs 0.3% 1.146 1.115 1.025 

Total Expenditures (in Billions) 2007 $602       

notes:  Expenditures used to calculate expenditure share are calculated from the person-based decomposition.  The 
acronyms are :DECI - Demographically-Adjusted Expenditure Per Capita Index, PREV - Treated Prevalence Index, and 
MCE - Medical Care Expenditure Index 



 

Table A6 attempts to conduct a more direct comparison across methods.  This table includes both ETG 

and non-ETG approaches. Specifically, it includes the severity-adjusted ETG results (Table 2, method 1) 

along with the severity-adjusted MEG results (Table 2, method 4) and another using person-based CCS 

results (Table 2, method 7). There is no correspondence among the MEG, CCS, and ETG categories, so 

we cannot compare these approaches precisely at the disease level.  (Recall that they each have a 

distinct number of disease categories.) Instead, we compare broad condition categories that appear to 

be related based on the names of the categories. It should be highlighted that these categorization 

systems are quite distinct, so comparing across these systems may be problematic. For instance, 

neoplasms is a distinct category for CCS classification, while for the ETG neoplasms fall under the 

associated practice category (e.g., lung cancer is categorized under pulmonology). The first column 

reports the name of the category and the second column reports the associated allocation 

methodology. The last three columns show the indexes. In some cases, the results look roughly similar, 

such as for cardiology-related conditions. However, there are many instances of larger differences. For 

instance, the 𝑀𝐶𝐸 for the MEG category, "Endocrine and Metabolic" grows quite fast, with a value of 

1.189, while the 𝑀𝐶𝐸 for the seemingly related CCS category "Endocrine; nutritional; and metabolic" 

grows relatively slowly (1.043). For a full disease-category decomposition of both the CCS and MEG 

results refer to Tables A4 and A5-. 

Table A6.  Comparison ETG Decompositions with Non-ETG Methods 

          

Description   DECI PREV MCE 

Orthopedics & rheumatology ETG 1.300 1.119 1.165 

Musculoskeletal Connective Tissue MEG 1.305 1.084 1.208 

Diseases of the musculoskeletal system CCS Person-Based 1.246 1.099 1.132 

Cardiology ETG 1.108 1.043 1.059 

Cardiovascular MEG 1.110 0.999 1.107 

Diseases of the circulatory system CCS Person-Based 1.098 1.035 1.062 

Endocrinology ETG 1.344 1.273 1.074 

Endocrine and Metabolic MEG 1.409 1.221 1.168 

Endocrine; nutritional; and metabolism CCS Person-Based 1.233 1.185 1.043 

Gastroenterology ETG 1.288 1.111 1.169 

Gastrointestinal MEG 1.272 1.066 1.199 

Diseases of the digestive system CCS Person-Based 1.143 1.035 1.104 

notes: The category names selected suggest some similarities in the types of diseases included across the 
different categories grouped in this table.  However, both the underlying diseases and the aggregation of diseases 
are distinct across the different classification systems.  For instance, neoplasms is a distinct category for CCS 
classification, while for ETG neoplasms fall under the associated practice category (e.g., lung cancer is categorized 
under pulmonology). The CCS decomposition is based on a person-based decomposition. The acronyms are :DECI 
- Demographically-Adjusted Expenditure Per Capita Index, PREV - Treated Prevalence Index, and MCE - Medical 
Care Expenditure Index 

 

 



Applying Episode Groupers Symmetrically Across Years 
    The episode-based estimates in the main text rely on grouper software that is applied to the claims 

data one year at a time. Alternatively, one could also run the grouper on the entire history of claims. 

One advantage of this alternative approach is that the grouper software is able to allocate a greater 

share of claims, and also allocate those claims more precisely, since it learns more about individuals over 

time.2  However, this can also lead to substantial biases when looking at inflation, since more 

information will be observed for individuals in later years than in earlier years. To demonstrate the 

effect of this bias, we conduct our analysis on a fixed sample of individuals - specifically, including those 

individuals that enter the data in 2003 and do not leave the sample. It should be noted that the selected 

subsample of 500,000 individuals may produce rapid expenditure growth figures. Expenditure estimates 

are biased upward for this sample because individuals in the beginning of the sample are healthier than 

those at the end of the sample, since those in the beginning of the sample are all more than four years 

away from dying.3  The results of the analysis are shown in Table A7. 

Table A7. ETG Symmetry Grouper - Fixed Enrollee Sample 

            

Person-based Regression Method 

% Not 
Grouped 

2003 

% Not 
Grouped 

2007 DECI PREV MCE 

1.  Grouper Algorithm Applied Continuously Over Entire Sample 15.5% 10.6% 1.532 1.417 1.079 

2.  Grouper Algorithm Applied One Year at a Time 16.7% 15.2% 1.511 1.225 1.194 

notes:  The analysis is based on enrollees that are in the sample from 2003 to 2007.  The grouper is applied two distinct 
ways:  (1) continuously over the entire sample, starting in 2003; (2) one year at a time (i.e., 2003, 2004, 2005, etc.). The 
acronyms are :DECI - Demographically-Adjusted Expenditure Per Capita Index, PREV - Treated Prevalence Index, and MCE - 
Medical Care Expenditure Index 

 

The first row shows results for the claims that are continuously grouped using the ETG Symmetry 

grouper, while the second row shows results for the same sample that is grouped one year at a time. 

The first two columns of Table A7 show the percentage of expenditures not grouped in 2003 and 2007 

for each of these two methods. As expected, due to the additional historical information used in the 

continuously grouped analysis, the share of expenditures grouped in 2007 is much larger than the share 

grouped in 2003. In contrast, the share of grouped expenditures for the data that is grouped one year at 

a time changes only slightly. The differences in grouping lead to substantial changes in the components 

of expenditure growth. In particular, the continuously grouped sample shows growth primarily in 

treated prevalence, with a limited growth in the 𝑀𝐶𝐸. The high treated prevalence growth rate for the 

continuously grouped claims may be accounted for by an increase in low severity illnesses. For example, 

in the case of high cholesterol conditions, drug expenditures to treat high cholesterol may not always 

coincide with a visit to a doctor, since they may have been diagnosed in a previous year. Consequently, 

when a doctor visit is not observed, then there is not an anchor record to establish treatment for high 

cholesterol.  However, when looking at more years of data, it is possible to associate ungrouped 

                                                           
2
 This is the default and recommended method for allocation for Optum's ETG Symmetry Grouper. 

3
 This may be important since expenditures prior to death may be extremely high. The estimates are based on a 

fixed sample of enrollees.  Therefore, individuals observed in the last year of the data, 2007, could potentially die 
the following year, but those observed in 2003 are guaranteed to live at least four more years. 



expenditures with a visit to a doctor from previous years, leading to a growth in prevalence that is an 

artifact of continuous grouping with additional years of data. In contrast, when the data is grouped one 

year at a time, all information for the patients is viewed symmetrically across years, and we find that the 

growth is split more evenly between the 𝑀𝐶𝐸 and 𝑃𝑅𝐸𝑉, as observed with the full sample. 


