


Figure A6: This figure plots mean medical spending for individuals in a given month, by the type of care,
both adjusted and unadjusted for age and price trends. These categories are mutually exclusive, except for
Preventive. 64



Excess Mass
Calculation

Individual Month Calculations
Total Excess Mass Standard Error October November December

Age 0-17 -85.51 12.09 -26.65 -43.50 -15.37
Age 18-29 -33.24 38.13 -20.89 -2.70 -9.65
Age 30-54 253.49 8.65 42.24 61.23 150.01
Age 55+ 525.20 78.48 110.05 68.57 346.58

Income 0-100K 201.84 29.77 99.47 28.29 74.08
Income 100-150K 190.07 15.36 43.67 52.99 93.41
Income 150-200K 71.60 21.73 0.20 19.47 51.93
Income 200K+ 126.37 23.98 51.14 28.09 47.14

Employee 243.51 9.75 46.09 46.36 151.06
Spouse 308.67 19.70 53.90 89.33 165.44
Dependent -91.79 13.15 -32.01 -41.88 -17.90

ACG Quartile 1 0.12 7.72 -3.15 2.18 1.09
ACG Quartile 2 42.49 11.94 -9.33 18.68 33.14
ACG Quartile 3 101.35 11.69 29.46 -13.83 85.72
ACG Quartile 4 446.90 26.67 77.45 107.11 262.34
ACG Top 1% 139.48 664.99 -945.06 -1068.03 2152.57

0 Chronic Conditions 56.33 9.10 9.13 14.57 32.63
1-2 Chronic Conditions 118.64 16.04 10.94 5.75 101.94
3+ Chronic Conditions 985.15 65.44 102.65 165.03 717.47

Inpatient Hosp. 25.89 8.79 9.80 1.81 14.27
Outpatient Hosp. 48.37 3.70 8.05 15.95 24.38
ER -1.40 0.69 -1.64 -1.20 1.44
Office Visit 12.48 1.02 2.56 4.04 5.88
RX 18.87 1.47 0.94 5.54 12.39
RX - Brand 11.93 1.05 -0.39 3.50 8.83
RX - Generic 1.82 0.58 0.06 0.35 1.42
Mental Health -5.58 1.96 2.30 -4.63 -3.25
Preventive 11.52 1.15 1.96 3.58 5.99
Other 61.34 2.44 14.58 18.56 28.20

Table A4: This table gives the excess mass calculations (with their associated standard error) for each
category of individual spending, calculated as detailed in Appendix A.2. These excess mass calculations are
used in the construction of the final column of Table 5.
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Heterogeneous HDHP
Spending Impact

Treatment Effect
(1) (2) (3)

Group Spending 2012 Mean Nominal CPI Anticipatory
% % Spending Spending Spending

Age 0-17 34.41 22.83 3465.65 -0.03 -0.11 -0.11*
Age 18-29 8.39 7.13 4442.77 -0.07 -0.15 -0.15*
Age 30-54 49.45 58.37 6164.59 -0.12 -0.19 [-0.09,-0.14]
Age 55+ 2.65 5.60 11051.14 -0.07 -0.15 [-0.04,-0.09]

Income 0-100K 6.09 6.64 5701.99 -0.02 -0.10 [-0.01,-0.06]
Income 100-150K 61.34 61.19 5209.86 -0.09 -0.17 [-0.08,-0.12]
Income 150-200K 24.50 23.58 5026.86 -0.07 -0.14 [-0.11,-0.13]
Income 200K+ 5.31 5.43 5340.94 -0.08 -0.16 [-0.10,-0.13]

Employee 31.66 33.54 5532.77 -0.07 -0.15 [-0.04,-0.09]
Spouse 22.85 32.79 7495.02 -0.12 -0.20 [-0.10,-0.15]
Dependent 40.38 27.61 3570.33 -0.02 -0.11 -0.11*

ACG Quartile 1 27.21 8.56 1643.56 -0.09 -0.17 -0.17*
ACG Quartile 2 22.63 12.24 2824.79 -0.29 -0.35 [-0.31,-0.33]
ACG Quartile 3 22.36 19.54 4564.51 -0.26 -0.32 [-0.27,-0.29]
ACG Quartile 4 22.69 53.59 12335.85 -0.02 -0.10 [-0.01,-0.06]
ACG Top 1% 0.69 8.80 66606.47 -0.05 -0.13 -0.13*

0 Chronic Conditions 59.76 36.65 3202.64 -0.07 -0.14 [-0.10,-0.12]
1-2 Chronic Conditions 31.34 43.46 7240.37 -0.04 -0.13 [-0.09,-0.11]
3+ Chronic Conditions 3.78 13.83 19093.35 0.02 -0.07 [0.06,0]

Inpatient 16.53 863.48 -0.13 -0.20 [-0.13,-0.16]
Outpatient Hosp. 18.08 944.16 -0.08 -0.15 [-0.03,-0.09]
ER 3.11 162.41 0.12 0.03 0.03*
Office Visit 7.62 397.86 -0.10 -0.18 [-0.10,-0.14]
RX 16.92 883.62 -0.01 -0.09 [-0.04,-0.07]
RX - Brand 12.23 638.83 -0.08 -0.16 [-0.11,-0.14]
RX - Generic 4.05 211.62 -0.17 -0.24 [-0.22,-0.23]
Mental Health 9.46 493.87 0.07 -0.02 -0.02*
Preventive 9.50 496.29 0.01 -0.07 [-0.02,-0.05]
Other 22.94 1198.08 -0.21 -0.27 [-0.15,-0.21]

Table A5: This table summarizes our descriptive evidence for the heterogeneous treatment effects of the
forced HDHP switch, for estimates giving the effect between 2012 and 2014 (compared to Table 5’s description
of . The table presents the results for different (i) demographics (ii) health status measures and (iii) types of
health services. The first column reports the % of people within a given demographic group or health status
group for categories (i) and (ii), and the % of total spending a given service spending is for category (iii).
The second column reports average mean individual yearly spending for categories (i) and (ii), and average
mean individual spending for each type of service for category (iii). The second through fourth columns
present, for each respective framework, the % change in spending (for each demographic group, or type of
service) as a result of the forced HDHP switch from 2012 to 2013.
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Figure A7: This figure plots mean prescription drug spending for individuals in a given month, for brand
and generic drugs, both adjusted and unadjusted for age and price trends.

Heterogeneous HDHP
Spending Impact

Treatment Effect
(1) (2) (3)

Group Spending 2012 Mean Nominal CPI Anticipatory
% % Spending Spending Spending

2011 Quartile 1 23.86 7.59 1636.85 -0.26 -0.29 [-0.28,-0.28]
2011 Quartile 2 23.64 11.53 2592.70 -0.33 -0.36 [-0.33,-0.35]
2011 Quartile 3 23.60 20.03 4412.69 -0.37 -0.39 [-0.35,-0.37]
2011 Quartile 4 23.74 54.78 12051.12 -0.22 -0.25 [-0.16,-0.21]

2012 Quartile 1 32.29 10.99 1752.40 -0.24 -0.27 [-0.26,-0.27]
2012 Quartile 2 24.49 14.74 3209.34 -0.38 -0.40 [-0.34,-0.37]
2012 Quartile 3 19.07 19.15 5174.46 -0.36 -0.39 [-0.32,-0.35]
2012 Quartile 4 18.99 49.05 13617.06 -0.20 -0.24 [-0.15,-0.20]

Table A6: This table measures heterogeneous treatment effects by ACG quartile in two alternative ways.

We additionally perform a version of our price shopping analysis on new employees. The key

reason for doing so is because a lack of price shopping in the short run that we observe in our data

may be driven by pre-existing relationships between consumers and providers. These relationships

may make it difficult to switch to a new provider, even if the previous provider is more expensive.

We do this by taking the claims of new employees in 2012 and 2013. We use claims from these

employees only for the year in which they were a new employee, and we compare these two cross-

sections in the same way we compared pairs of years in our main analysis. The results are given in

Table A8. Again, we see no evidence for price shopping, instead finding slight increases in prices

achieved. The primary driver of differences in spending for new employees, as in our main sample,

is quantity reductions.

Finally, we present our spending decomposition for each of the top 30 procedures with the

highest share of spending at the firm, in Table A9. This table includes some of the procedures listed

in Table 9. Due to space concerns, we present the decomposition only between 2012 and 2013. It
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Years Rank Correlation

2009-2010 0.9363
2010-2011 0.9370
2011-2012 0.9275
2012-2013 0.9321
2013-2014 0.9371

Table A7: This table gives Spearman’s rank correlation coefficient for provider rankings in prices for a given
procedure across year pairs in our data.

∆TSt+1,t PPIt+1,t PSt+1,t Qt+1,t

All Claims -10.4% 1.3% 1.6% -16.5%
Preventive w/ Diagnosis -7.5% 1.8% 0.7% -10.2%
Preventive Always 3.3% 6.8% 0.6% -6.5%
Imaging -22.2% -0.1% 4.5% -22.4%

Table A8: This table analyzes price shopping behavior, comparing new employees at the firm in 2012 to
new employees in 2013.

is clear to see that very few procedures seem to exhibit meaningful consumer price shopping.

A.6 Additional Analysis of Responses to Non-Linear Contract

We present versions of our descriptive analysis of employee responses to the non-linear structure of

the HDHP, where we instead use single employees, or employees with only a single dependent, in

Figures A8 and A9. These figures replicate the analysis shown in Figures 5, 6, and 7 in the text

for those populations. Incremental spending for the next month and for the rest of the following

year is given for employee-month combinations in a given tier of the HDHP in 2013. These figures

provide results that are qualitatively similar in nature to those for employees with two or more

dependents.

A.7 LASSO Results

To demonstrate further that variation in end of year price does not explain spending differences, we

turn to a method originally employed by Backus et al. (2015). We restructure our prior regression

model (with all three prices) as a penalized linear model, specifically a LASSO model,50 and

estimate the model for different values for the coefficient constraint. As the LASSO coefficient size

constraint binds more tightly, the solution algorithm will be forced to set some coefficients to zero.

We use a stepwise regression model to focus on the set of constraint values that make the algorithm

remove a variable from the model. It will begin with those variables that least explain variation in

health spending. We think of this as a data-driven way to characterize the ‘importance’ of each of

the price variables in explaining health spending choices. Furthermore, by estimating a penalized

regression we can flexibly capture correlations between dependent variables, an advantage in our

50LASSO is equivalent to OLS (a linear model minimizing squared residuals) with an additional constraint on the
sum of the absolute values of the coefficients.

68



Figure A8: This figure shows incremental spending for employees who have passed the out-of-pocket max-
imum by the start of a given month in 2013, for single employees. The left side of the figure studies
incremental spending for the next month, while the right side studies incremental spending for the rest
of the year. This 2013 incremental spending is compared to 2011 incremental spending for the equivalent
quantiles of consumers based on total yearly spending up to month t, Mt.
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Figure A9: This figure shows incremental spending for employees who have passed the out-of-pocket max-
imum by the start of a given month in 2013, for employees with one dependent.
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% Total Spend ∆TSt+1,t PPIt+1,t PSt+1,t QEt+1,t

Routine Vaginal Birth (59400) 2.7% -13.6% -15.4% 1.4% 0.4%
Infliximab, 10mg (J1745) 2.6% 24.1% 10.2% -2.6% 16.6%
MRI, Brain (70553) 2.0% -6.1% 4.7% -1.8% -9.0%
Surgical Pathology, Skin (88305) 2.0% -9.1% -1.7% -2.9% -4.5%
Routine Cesarean Section Birth (59510) 1.9% -19.1% -16.8% -0.1% -2.2%
CT Scan, Abdomen and Pelvis (74177) 1.9% -35.1% -11.2% -3.5% -20.5%
Mammography Screening (G0202) 1.5% -7.6% 0.3% 1.1% -8.9%
Anesthesia for Vaginal Birth (01967) 1.3% -15.4% -1.0% 1.0% -15.4%
Colonoscopy, with Biopsy (45380) 1.3% -28.3% 2.6% 0.6% -31.6%
MRI, Hip/Knee/Ankle (73721) 1.3% -24.8% 1.2% 2.3% -28.4%
Upper Gastrointestinal Endoscopy (43239) 1.2% -24.2% 2.6% 1.1% -27.9%
Colonoscopy, Diagnostic (45378) 1.1% -28.5% 0.5% 2.2% -31.2%
Wart Removal (17110) 1.1% -24.9% 2.9% 0.7% -28.4%
Foot, Molded Insert (L3000) 1.1% -60.3% 2.0% 1.4% -63.7%
Transvaginal Echography (76830) 1.0% -21.5% 2.2% -0.3% -23.4%
Globulin, 500mg (J1561) 1.0% 49.7% 99.7% 0.0% -50.0%
Pegfilgrastim, 6mg (J2505) 0.9% 28.0% -1.2% 7.7% 21.4%
Fetal Non-Stress Test (59025) 0.8% -11.5% -4.7% -8.5% 1.7%
Trastuzumab, 10mg (J9355) 0.8% 16.5% -19.1% 0.2% 35.4%
Disposable Contact Lens (S0500) 0.7% -5.9% 3.1% 4.7% -13.7%
Laparoscopic Cholecystectomy (47563) 0.7% -27.2% 4.3% -3.4% -28.1%
Ultrasound (76817) 0.7% -17.8% -5.7% 1.7% -13.8%
Blood Count Test (85025) 0.7% -5.0% -1.7% 5.0% -8.4%
Ultrasound (76811) 0.7% -24.4% -2.2% 1.2% -23.3%
Echography of Pregnant Uterus (76805) 0.7% -23.5% -3.2% -1.0% -19.3%
Chest X-Ray (71020) 0.6% -24.3% 5.7% 0.0% -30.0%
Ultrasound (76801) 0.6% -23.1% 0.4% -0.6% -22.9%
CT Scan, Abdomen and Pelvis (74176) 0.6% -34.0% -26.5% 13.1% -20.6%
Thyroid Stimulating Hormone (84443) 0.6% -8.3% -2.3% 1.5% -7.5%
MRI, Lumbar (72148) 0.6% -26.6% 10.6% -5.4% -31.8%

Table A9: This table presents the results for our decomposition of the total reduction in medical spending
between 2012 and 2013, for the top 30 procedures by firm-wide spending.

Figure A10: This figure shows incremental spending for employees who have passed the out-of-pocket
maximum by the start of a given month in 2013, for families with the highest quartile of shadow price.
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Ventile Regression Coefficients
Coefficient

Ventile Treatment Treatment X 2014

2 -0.0516 0.0428
(0.0454) (0.0440)

3 -0.0409 0.00463
(0.0475) (0.0466)

4 -0.148*** 0.0346
(0.0486) (0.0474)

5 -0.140*** 0.0399
(0.0489) (0.0476)

6 -0.164*** 0.0915*
(0.0495) (0.0482)

7 -0.121** 0.0429
(0.0494) (0.0482)

8 -0.0780 0.0835*
(0.0494) (0.0483)

9 -0.150*** 0.0913*
(0.0502) (0.0492)

10 -0.0376 0.0119
(0.0529) (0.0522)

11 -0.0891* 0.114**
(0.0536) (0.0527)

12 -0.100* 0.0760
(0.0542) (0.0531)

13 -0.145*** 0.187***
(0.0545) (0.0534)

14 -0.171*** 0.135**
(0.0552) (0.0537)

15 -0.000201 0.0884
(0.0555) (0.0539)

16 -0.0212 0.0719
(0.0557) (0.0542)

17 0.0403 0.129**
(0.0562) (0.0543)

18 0.113** 0.0911*
(0.0564) (0.0547)

19 0.185*** 0.0933*
(0.0565) (0.0550)

20 0.151*** 0.120**
(0.0568) (0.0551)

Table A10: This table presents the coefficients on shadow price ventiles for our non-linear contract price
regressions.
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setting as different price measures are all based on a mapping from measures of health and spending

over time.

Figure A11 presents the results of this exercise for the key price coefficient of interest: spot

price, expected, end-of-the-year marginal price and last years end-of-the-year marginal price. These

results are based on 2013 and 2014 respectively. The coefficients at the far right represent the

unconstrained OLS regression; the far left represents the completely constrained LASSO model

(where all coefficients are set to zero), with points in between representing constraint levels between

these two extremes.

As the constraint binds (moving from right to left), the coefficients on the expected end-of-year

marginal price variables are the first set to zero, implying that they are relatively unimportant for

explaining the variation. In 2013 and 2014 we see the most important factor, both in terms of

effect size and the fact that it remains different from zero as the penalty function gets vary large

(steps go to 0), is spot price of 1. In 2013 we see some impact of the 4th quartile of the E[EOY

Marginal Price] though the magnitude is far smaller. A similar result occurs for last years marginal

price of .1 in the 2013 plot. For 2014 the results are quite similar for spot price of 1: it is the

most significant in terms of longevity as well as in magnitude. Together these results lend further

evidence, using an alternate empirical approach that flexibly allows the price response to fit the

data, that primary driver of the behavioral response is for those under the deductible.

73



Figure A11: This figure presents our results from the LASSO procedure described in the text. Each step
denotes the point where (moving from right to left) a variable is removed from the regression (i.e., its
coefficient is set to zero).
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Figure A12: This figure plots median monthly spending for individuals in our primary sample from 2009-
2014, both adjusted and unadjusted for age and price trends.

A.8 Additional Tables and Figures
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Mean Individual Spending
By Month

Mean Spending,
Month Mean Spending Detrended

2009, March 352.15 347.91
2009, June 360.89 351.71
2009, September 333.98 319.80
2009, December 358.07 337.26
2010, March 397.97 365.47
2010, June 362.47 328.91
2010, September 351.97 313.95
2010, December 368.23 324.94
2011, March 436.87 381.86
2011, June 412.69 355.13
2011, September 385.52 327.83
2011, December 376.79 316.01
2012, March 471.71 393.43
2012, June 414.34 338.62
2012, September 404.86 329.01
2012, December 526.96 422.53
2013, March 355.94 282.28
2013, June 338.97 268.07
2013, September 372.86 287.69
2013, December 417.47 322.12
2014, March 405.21 306.96
2014, June 386.42 290.04
2014, September 412.19 307.42
2014, December 512.89 378.54

Table A11: This table gives mean spending by individuals for a set of months in our data.

Family Counts and Total Spend
by HDHP Plan Arm

February April June August October December

Family Counts

2013 Deductible Arm 14,161 11,775 9,369 7,636 6,161 5,031
2013 Coinsurance Arm 991 3,216 5,311 6,713 7,848 8,522
2013 OOP Maximum Arm 56 227 518 859 1,199 1,655

Total Spend ($ million)

2013 Deductible Arm 10.44 7.93 4.45 3.37 2.54 1.86
2013 Coinsurance Arm 3.86 6.84 7.59 8.74 9.76 10.24
2013 OOP Maximum Arm 0.72 2.02 3.13 4.76 5.59 6.25

Table A12: This table shows the number of families who begin a month in 2013 in a given arm of the
non-linear HDHP, as well as total spending by month and plan arm across these families for that month.
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Shadow Prices by
Plan Arm and Health Status

Sickest 10% Quartile 1 (Sickest) Quartile 2 Quartile 3 Quartile 4

2013 Deductible Arm
February 0.06 0.08 0.15 0.31 0.58
April 0.09 0.10 0.17 0.40 0.70
June 0.10 0.10 0.22 0.52 0.80
August 0.10 0.11 0.31 0.67 0.88
October 0.10 0.14 0.51 0.83 0.95
December 0.10 0.19 0.75 0.96 0.99

2013 Coinsurance Arm
February – 0.01 0.04 0.06 0.10
April – 0.03 0.06 0.08 0.10
June – 0.04 0.08 0.09 0.10
August – 0.05 0.09 0.10 0.10
October – 0.07 0.09 0.10 0.10
December – 0.08 0.10 0.10 0.10

Table A13: This table shows mean 2013 family shadow prices, i.e. true expected end-of-year marginal
prices, as a function of (i) their spot price at the start of a month and (ii) where they fall in the distribution
of family expected-of-year price, conditional on their spot price.

Price Correlations
by Month, 2013-2014

Spot-Shadow Spot-Prior End Shadow-Prior End

February 0.285 0.131 0.627
April 0.489 0.229 0.564
July 0.668 0.315 0.513
October 0.798 0.363 0.460
December 0.857 0.381 0.437

Table A14: This table shows the correlation in different non-linear contract prices that we consider in our
primary regressions, for months pooled over the treatment years 2013-2014.

77




