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Introduction
In this document, we describe an analysis plan for a study on the effects of letters and emails containing personalized information on potential savings to consumers from switching to a lower-cost health insurance plan in the Colorado Health Insurance Marketplace, Connect for Health Colorado (C4). At the time of writing this document, we have only observed pre-intervention data (used to assign households to treatment and control groups and generate the letters and emails). We may perform additional analyses in the course of the study; when analyses were not pre-specified in this document we will make note of that fact.
The study used a sample of 15,534 households that were enrolled in a health insurance plan through C4. One-third (N=5,178) of these households were randomly allocated to an “as-usual” arm and received no intervention due to the study. In November and December 2015, we sent two letters and two emails to the remaining 10,356 households. N=5,178 of these households (Treatment Group 1) were randomly assigned to receive letters and emails that included a generic message encouraging them to return to the C4 website to look for savings on their plan premiums by switching plans. The other N=5,178 households (Treatment Group 2) were randomly assigned to receive letters and emails that were identical to the letters sent to Treatment Group 1 in every way except that these letters also included personalized information about the amount the household could potentially save by switching to the lowest-price plan in their metal tier.[footnoteRef:1] [1:  In the Marketplaces, plans are categorized into metal tiers (Platinum, Gold, Silver, Bronze) based on cost sharing. Platinum plans have the lowest cost sharing and bronze plans have the highest cost sharing. Minimal variation in cost sharing is allowed among plans in the same tier.] 

There are two goals of the study. The first goal is to determine whether additional “touches” in the form of letters and emails encouraging enrollees to return to the Marketplace website and “shop,” are effective for increasing the rates of active shopping and plan switching among Marketplace enrollees. The second goal is to determine whether personalized information about potential savings has an incremental effect on shopping and switching above and beyond the effect of the additional “touches.”
All analyses will be performed using enrollment data from the Colorado Health Insurance Marketplace. This data includes individual and household information such as age, gender, zip code, etc. as well as information about the household’s plan choices for 2014, 2015, and 2016.
[bookmark: _Ref283394297]Identification of the Study Sample and Randomization
See study protocol document.
Overview
Here we provide detains on the types of analyses we will perform, including specifications of the regression models we will use to estimate treatment effects. We will also discuss the sets of control variables we will use in our analyses.
Form of regressions
All regressions will be performed at the level of the household, as the household is the choice-making unit in this market. The household-level regressions will be of the form:

where  indexes households,  is the outcome (shopping or switching),  is an indicator for household  being assigned to either Treatment Group 1 or Treatment Group 2,  is an indicator for  being assigned to Treatment Group 2, and  is the set of household controls.  will be interpreted as the effect of the generic letters and emails and  will be interpreted as the incremental effect of the personalized information above and beyond the generic information.
[bookmark: _Ref273726717]Controls
To ensure proper coverage intervals of standard errors, all analyses will include controls for the stratification groups and balancing variables on which we re-randomized. There were 418 strata and 23 balancing variables.
We stratified by constructing 8 categorical variables. Then we used the categorical variables, one by one, to divide and further subdivide the sample into blocks. The procedure was as follows. 
We start with blocks for each category of the first variable, then split each of these blocks into sub-blocks along the dimension of the second variable so long as each of the sub-blocks would have at least 6 observations. If 1 or more sub-blocks would have less than 6 observations, the parent block is not split. (If a sub-block would have zero observations, the parent block is still split – this poses no problem for blocked randomization as the zero observation block needs no randomized allocation.)
We then repeat this process for each of the sub-blocks that were created using the third variable. Blocks that weren't split in the earlier round are not further split.
We continue with the fourth variable and so on until we are out of variables and/or we run out of sub-blocks to continue splitting.
The categorical variables we used, in order, were:
1. Maximum potential savings from switching (5 quantiles)
2. Advance Premium Tax Credit (APTC)/Cost-Sharing Reduction (CSR) (No APTC/APTC, no CSR/APTC, CSR)
3. Rating Area (5 areas, some low-population CO rating areas rolled up into one)
4. Method of notification (E-mail preferred / E-mail then snail mail preferred / Snail mail preferred)
5. Age of subscriber (8 bins, first bin 0-29, then 5-year bins, last bin 60+)
6. Household structure (Single, Couple with no kids/dependents, Single or couple with kids/dependents)
7. Metal tier (Catastrophic and bronze / silver / gold and platinum)
8. Gender of subscriber (male/female)
The balancing variables we used for re-randomization were:
· Method of notification categories (as above)
· Age of subscriber categories (as above)
· Household structure categories (as above)
· Metal tier categories (as above)
· Gender of subscriber categories (as above)
· Maximum potential savings from switching (included as absolute $ amount)
· Maximum potential savings from switching ($ squared)
· 2016 Projected APTC amount (included as absolute $ amount)
· Rating area categories (indicators for those categories that were rolled up into one for blocking)
· Age of subscriber (in years)
· Age of subscriber (in years squared)
· Household size (in number of members)
Even without stratification during randomization, controls can increase power by reducing the variance of the error term. We will use three sets of controls. The main specification will be the one with the richest set of controls.
No controls 
One specification will include no controls beyond the stratification groups (included as fixed effects) and balancing variables.
[bookmark: _Ref446517278]Lagged outcome controls
This specification will control for lagged measures of the outcome variables from the 2014-2015 open enrollment period when they are available in our data.
Lagged outcome controls + plan fixed effects + county fixed effects
We will also include specifications with the controls of section 3.2.2 plus a set of fixed effects for the individual’s base year insurance plan and a set of fixed effects for the individual’s county.
Heterogeneous effects
We will test for treatment effect heterogeneity across several groups of households. We will estimate heterogeneous effects by interacting both  and  with indicators for the relevant groups. The groups we will study are:
· Old vs. young head of household
· Single households vs. families
· APTC status
· CSR status
· [bookmark: _GoBack]Number of carriers in area (binned into groups)
· Urban/rural
· 2015 carrier
· Quantiles of potential dollars saved
Study Outcomes
Primary Outcomes
There are two primary outcomes for this study. The first is whether the household visited the Marketplace website during the 2016 open enrollment period and chose to actively “shop” for a health insurance plan rather than be passively auto-reenrolled in their 2015 plan. The second is whether the household actively chose a different plan for 2016 than the plan they were enrolled in during 2015 (i.e. “switched”).
Secondary Outcomes
We consider the following additional outcomes regarding the individual’s enrollment and plan choice:
· Whether the household is enrolled in any health insurance plan through the Marketplace as of March 1, 2016
· The premium of the household’s chosen plan for 2016
· The total dollars saved by the household as a share of the total potential dollars saved by switching to the lowest-cost plan in his/her 2015 plan metal tier
· The metal tier of the individual’s chosen plan
· The deductible of the chosen plan
· The out-of-pocket maximum of the chosen plan
· Whether the plan has the individual’s nearest hospital in-network
· Share of hospitals in individual’s county in-network
· Share of physicians in individual’s county in-network
· Whether the individual switched carriers
We also consider the following shopping outcomes:
· Whether the individual visited the C4 website during open enrollment
· Whether the individual called the C4 call center during open enrollment
· Whether the individual went to the website and actively “opted in” for auto-enrollment
· Whether the individual “opted out” of auto-enrollment
