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Abstract

This paperstudiesthe pension preferences of Washington State public school teachers by
examining two periods of time during which teachers were able to choose between enrolling in a
traditional defined benefit plaand a hybrid plan with defined benefit and defined cdmnittion
components. Our findings suggest tlatarge share ofeachers are willing to transfer from a
traditional DB plan to a hybrid pension plan, and that the probability that a teacher will choose to
transfer is related to financial incentives and fexctelated to risk preferencesmong new hires,
observablgeacherand jobcharacteristics explain little of the pension decisiout there isome
evidence that more effective teachers are more likely to enroll in the hybrid pension plan. The
generalpopularity of the hybrid plan suggedtsatstates couldeduce thdinancialrisk associated

with DB pensionsvithout sacrificing the desirability of pension plans to employees.
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I Introduction: Fiscal Sustainability and the Pension Structure Debate

In 1995 the Washington State Legislature adopted legislation that replaced the traditional definec
benefit pasion plan coveringublic educators with a new hybrid plan, consisting of a defined
benefit component and a defined contribution componEme statedintent of the legislation
creating the hybrid plan was to balance flexibility with stability, increase employee control ove
investments, and to accommodate greater career mobility among employees (HB 1206, Laws o
1995)! This paperexamines teachers® pension preferencdeoling at two periods of time
during whichWashington schodkachers could choose between the Stsgbrid and traditional
defined benefit plans

Teachers@ension preferenceare relevant to twaurrent public policy debates. The first is
centered on concerns about the fiscal sustainability of state pension systems for public employee:
for which numerous estimates peg the national shortfall in assets relative to liabilities at several
trillion dollars (Barro ad Buck, 2010; Bullock, 2010; Pew Center on the States, 2010;-Mavy

and Rauh, 2011). Thedea of shifting public sector employees from defined benefit (DB) pension
systems to defined contribution (DC) systehas gained some traction 8 plans are, ¥
definition, fully funded (Beshears et al., 2011; Hess and Squire, 2010; Olberg and Podgursky,
2011). The current prominence of this debate has been driven by the dire fiscal situation
experienced by many states since the 2008 financial crisis acdrtineon perception that public
employees are overpaid, especially in terms of health and retirement benefits (Lewin et af., 2012).

The second debate is centered on whether restructuring teacher satigpenan be used as a
lever forincreasing the attrageness of the profession and improving the quality ofatbekforce.
Because pension benefits tend to form a large proportion of public educator compensation, the)
feature prominently in this debatstudies have analyzed whether the proportion of conagiens

paid as retirement benefits is too high (Fitzpatrick, 20&hgtherfinancial incentives imbedded

in teachermpension plans produce undesirable patterns of attrition (Costrell and Podgursky, 2007,
2009;Koedel et al, 2011; Ni and Podgursky, 2pldndhow pensionsnayinfluence the quality of

the teacher workforceChingos and West, 201Fitzpatrick, 2011;Koedel et al., forthcoming
Weller, 2011; Wiswall, 2011)The incorporation of DC features into DB pension plans and
offering teachers a choice beten a DB and DC plan (which is common among public university
systems) are among potential reforms.

A shift in the public sectotoward a DC systemwould parallel what occurred in the private sector
in the 1980s and 1990s: in 1981 over 55 percent of prisattor wage and salary workers with
pensiors were covered by pure DB plans, iyt 2003fewerthan 10 percenwere coveredby pure
DB plans(Buessing and Soto, 2006). similar shift occurred fofederal employees, who have

! The perteacher cost of implementing the two plans is simitar the financial risk associated with TRS3 is
substantially lower because the stateGgepeher pension liability is approximately halved.

2 Lewin et al. (2012) find that on balance, pulsiedtor employees are undercompensated relative to their peers in the
private sector.



been enrolled into a DC plaand scaled down DB plasince Congress passed the Federal
EmployesCRetirement System Act of 1986. Stdgeel employees, by contrast, remain primarily
enrolled in DB plans. Amongension plans covering public educat@3 percent of pension plans
are pue DB gans and less than 4 percané pure DC plans.

The fundamental difference between DB and DC platiseiplacement of investment riskinder

a DB system, an employeeOs retirement benefit is formulaically determined by yearseduservic
salary. Under a DC systeem employeeOs retirement benefit is determined bgotitebutiors

into (by the employee and/or employeahd theinvestment returns gran individual retirement
account. From themployeeOperspective, the primary diffaree between the two types of
systems is that the size of the retirement benefit is known and guaranteed under a DB system, ar
uncertain under a DC system. From an employer and taxpayer perspective, it is DB systems the
create longerm uncertainty. Statpension funds invest contributions from employers and/or
employees to meet pension obligations amd thus exposed to investment risk as well as
uncertaintyrelated toemployeesO retirement timing and longewtyother words, a move from a

DB to DC type plan is tantamount to shifting the risk of uncertain returns on pension investments
from employer to employek.

As public agencies and employees consider the-widdetween DB and DC pension systems, it
is importantto gain insightsnto how manyand what types of employees are likely poefer
different types of plans, and why they prefer those planthis paper we report on research that
examinestwo periods of time in whichVashington State public school teacs (the larges
constituency obtate workergovered by Washington Statd@#partment of Retirement Services)
were able to choos®etweenenrolling in a traditional DB plan and a hybrid DEC plan® We
investigate the factors predicting this choice, focusing on tedehelrestimatesfahe net benefits
of each plan anteacher and scho&dvel characteristicOur analysis i®ne of thefirst studesto
incorporatea direct masure of employee productivitya student achievemehtsed measure of
teacher effectivenes®r OvalueaddedQ)and the first toanalyze an instance in which a large
proportion of teachers transferred from one pension plan to another.

This study provides useful information to policy makers considering the creation of a new pension
plan or the offering of pension cite to new teachers. Our findings suggest that teachers are
willing to transfer from a traditional DB plan to a hybrid pension plan, and that the probability a
teacher will choose to transfer to a new plan is related to financial incentives and fdatedstoe

3 See the 2010 National Education Association report, OCharacteristics of Large Public Education Pension PlansO f
more information about pension plan characteristics ih state.

* Cash balance (CB) plans have been proposed as a compromise between DB and DC plans. CB plans are essentiall
special case of a DB plan. They differ from traditional DB plans in that the retirement benefit is determined by the
level of employe@nd employer contributions rather than by years of service and salary.

® Washington is the only state that offers its teachers a hybridOBlan. Several states offer DB plans with DC
features (IN, OH, and OR), and others allow teachers to choose hetwesdling in a DB or DC plan (FL, OH, SC,

and WV). See National Education Association (2010).



risk preferencesAmong new hireschoosing between hybrid and traditional planbservable
teacher and job characteristics explain relatively little of the pension decision, but there is some
evidence that more effective teachers are more likegnroll in the hybrid pension plaRerhaps

most importantly, the experience in Washington State suggests that teacher pension systems can
reformed in a way that @esirable to teachenahile at the same time lowering stategfosureo

future pen®n obligations

II. Background

The Washington State Teacher Retirement System (TRS) was established in 1938 and is operate¢
by the Department of Retirement Services, which handles pension systems that cover stat
employee$ A teacherOs enrollment into one of the three existing TRS plans depends on when h
or she was hired. Prior to 1977 newly hired teachers were enrolled in TR&ditianal defined
benefit plan. Between 1977 and 1996, all new hires were enrolled in ‘BR&#litional DB plan

that increased the standard retirement age from 55 tm @996the state created TRS3, a hybrid
DB-DC plan and all new hires between 1996 and 2007 were enrolled in the new plan. In 2007,
TRS2was reopeneih compensation for endingainsharing

Pension Choice in Washington

Among Washington teachers, two groups of enrollees have been able to choosa eetwking

in TRS2 and TRS3For the purposes of this paper we will refer to them as the 1997 and the 2007
choice cohorts.

The 1997 Cohort The 1997 cohort consists of teachers hired between 1977 and 1996 who were
automatically enrolled in TRS2. Since July 1996, these teachers have had an ongoing option tc
transfer to the new TRS3 plan. An important aspethisfopportunityis that between July 1996

and December 1997 teacheeseiveda transfebonuspaymentwhenswitching to the new plan.
Initially, the size of the transfer payment was equal to 20 percent of an employeeOs contributions t
TRS2 plus accrued intere$tut the size of the paymenwts increased by legislators to gércent

on April 15, 1997 and to 65 percent in April 1998Ultimately, all teachers who transferred to
TRS3 prior to 1998eceived the5 percentransfer paymentThe option to transfer tdRS3 is
ongoing,but the temporary offer of a transfer bonus pawinconcentrated the great majority of

® For a more detailed accounting of the TRS plans, see Goldhaber et al. (2012).

" Gainsharing was created in 1998 and increased benefits of teachers enroR&BinWhen the compound average

of investment returns on the pension fund over the previous four fiscal years exceeded 10 percent, a calculation wa
performed to determine a dollar amount that would be distributed among employees based on theirdeméts of
Distributions were deposited into employeesO individual retirement accounts.

8 Washington is one of several states that offer teachers a choice between pension plans, including Florida, Ohio, an
South Carolina. However, it is the only state tbfiers a hybrid DBDC plan. See National Education Association
(2010) for details on each stateOs pension plans.

° Teachers were informed in late November of 1997 that the Joint Committee on Pension Policy was recommending
legislation that would increaskéd transfer payment to 65 percent of accumulated employee contributions. The same
communication informed teachers that this legislation would create gainsharing for TRS3.



transfer decisions into the July 1986December 1997 time period. During the transfer bonus
period, 18,535teachers(75 percentof those eligible)transferred to TRS3. In the 12 years
following the transfer bonus period, only 345 additional teachers transferred to"TRS3.

The 2007 CohortThe 2007 cohort consists of teachers hsedeJuly 2007. These teacheran
choose to enroll in TRS2 or TRS3. H active enroliment decisias not made within the first 90
days of employment, the teachsrdefaulted into the TRS3 plan. All enrollment decisions are
permanentThe data utilized in this study covers teachers hired in the-2008 and 2002009
school years.

Features of TRS2 and TRS3

TRS2 TRS2 guarantees an annual penspayment for life based on taacherOs accumulated
service credit years (SCY) and averaigalfcompensation (AFC) at the time of retirement:

TRS 2Annual Benefit = 0.02*SCY*AFC.

Service credit years are a measure of a teacherOs years of service under the TRS and AFC is ba
on the teacherOs salary during the 60 higisdtconsecutivenonths of employmeniTeachers
become eligible to claim retirement benefits lfecomeQested) under the plan after five years of
service.Any vested employee may retire (i.e. begin collecting pension payments) at age 65. An
employee with at least 20 yseaof service and 55 years of age is eligible foryeatirement, but

with reduced benefitsTo accommodate increases in the cost of living during retirement, TRS2
guarantees an adjustment to benefits starting after the first year of retirement,mpxionam of

3 percent per year.

Both employers and employees contribute a percentage of salary T®8#&penson fund. The
contribution rate is set by the state basedheriunding status of the plain general, contribution

rates will tend to be lower when the pension fundOs investments are performing well, and vice
versa. Historically, TRS2mployeecontribution rates have averaged approximatepercent
Contributionlevelshave no bearing onghsize of benefit payments.

TRS3 As a hybrid plan, TRS3 consists of DB and DC companeRarticipation in both
components is mandatgryut in all other respects the two components operate independémly.
DB component isvery similar to the TRS2 plarbut with severaimportant differences. The
definedbenefit is halved (Annual Benefit = 0.01*SCY*AFC) and only the employer contributes to
the plan(at the same rate as under TRS2)e vesting period is longer (ten years), but fewer SCY

9 Given the small number of teachers in the 1997 Cohort who transfer after theitggihh998, we focus on the
July 1996 to December 1997 transfer window for this group.

11 Historical TRS2 contribution rates are availabléHatorical TRS2 contribution ratessww.drs.wa.gov/employer/
EmployerHandbook/pdf/trs2elected.pdf




(ten) are needefbr early retirement eligibilityWhen a teacher has 20 or more SCY the defined
benefit increases by approximately@&rcentduring each year between separation and retirement,
which guards the value of the benefit against inflation. Finalier TRS3 aetirementeligible
teacher (with at least 10 SCY and 55 years of age) can delay receiving retirement benefits ant
remain eligible for health care coverdge.

Employees enrolled in TRS3 contribute exclusively to the DC component. Each téasher
control over how contributions are invested and bears the risk of those decisions. The value of a
teacherOs DC assets upon retiremejairily determined by contribution levels and investment
performance. Upon enrollment, teachers choose from among six diffyatrtbution plans,
ranging between Hercentand 15percentof salary.An employee who does not make an active
contribution rate choice defasinto the 5percentplan.

[TABLE 1 ABOUT HERE]
III.  Previous Analyses of Pension Choice

Severalrecent studiebave taken advantage of instances where employees were offered a choice
betweena traditional DB pensionanda DC pension to study employee preferenfmsthe two
types of plansTwo studieshavelooked at pension choiceat public universitysystems many of
which offerpension choice ttheir employees. Clark et al. (2006) analyze faculty pension choices
between DB and DC plans the North Carolina University Systeduring 198Z2001. They
estimate a probit model of faculty choice, finding that me@sthatare female and newhite are
more likely to enroll in the DB plarDlder employees are also more likely to chooseDiaeplan

a finding thatis consistent with the auth@$nancial comparison of the two platsy ageof
enrollment and retireenf) and withthe notion thablder employeearemore risk averseDuring

the study periodthe proportion of university facultyho chosehe DC plan increased in spite of
increasing life expectancies (which increases the financial value of the DRediatthe DC
plan). The authors suggest that this trend, which is also observether public university
systemsis explained by a preference for the grefiéibility provided by theDC plan.

Brown and Weisbenner (2009) analyze the enrollnstisions of new hires to the State
University Retirement System (SURS) of lllinois during 128204, who could choose between a
traditional DB plan, a OportableO version of the DB plan, and a DC plan. The authors estimate
multinomial logit model to angke these three choicasreference talefaulting into the DB plan.

They find thatlow-earners who are young, single, and naakmostlikely to default into the DB

plan. High earning, wekducated, married professors, and employees in their thirtees ar
disproportionately likely to choose the DC plaBuilding on their 2009 study, Brown and
Weisbenner (2012) use a survey of lllinois SURS participants to better understand their choices

2under TRS2, a retiremesligible teacher (at least 20 SCY and 55 years of age) must immediatgty receiving
retirement benefits to be eligible for health care coverage. Teachers who separate prior to being eligible for retiremen
do not qualify for any health care coverage under either plan.



between DB and DC plans. The survey includes information aboutipantisO attitudéswards

risk, selfassessment ahvestment skills, and beliefs about pension gamameters. They find

that participantsO beliefs are particularly important to explaining plan choice, even when they are
incorrect Adding variables derigd from the surveyo the choice model negrltripled its
explanatory power compared to using standard economic and demographic controls alone.

Yang (2005) useadministrativedata from a large neprofit firm that transitioned from providing
employees araditional DB plan to providing a DC plan. The firm offered its current employees a
onetime opportunity to switch to the DC plan, and approximately Halfsa Economic and
demographic factors were found to be determinants of the decision to switclfemale, white,
higherincome, and shorteservice employes being more likely to switch. The default option was
important; as a group, the employees who defaulted into the DB plan were more similar to the DC
choosers than the DB chooseFs. our knowledgeYangOs is the only previous study to directly
account for the relative value of the two pension choices in the choice modateSastimateof

the difference between the net present \&abhfehe two plans that were generated by the employer
as wellasthe internal rate of return on DC assets required to equate the net present value of the
two plans in retirement. The coefficieon thedifference in net present value wasnsiigant and

of the wrong sign, which is attributed to several potentiabfachon-zero turnover probabilities

(the differance measurassumed employment until age 68)e assumption that each employee
vested; and the assumption op@rcentinvestmentreturns).The estimated effect dhe internal

rate of return, whichaccounted for the probability of changing jopsor to retirement was
significant and of the expected sign.

A Chingos and West (2018)orking paper is, to our knowledge, the fissadyof pension choice
among publicschool teachersThis study analyzesthe enrollment decisions of newly hired
teachers in Florida who have been able to choose between a traditional DB plan and DC plan sinc
2002 (teachers whalo not make a choice default into the DB plabyring the school years
endingbetween2002 and 2008the percentage of new hires choosing to enroll in the DC plan
increased fronabout10 percentto 30 percentbut fell to just over a25 percentin 20082009.The

authors find a numbeaf teacher characteristics to be significantly predictive of enrollment in the
DC plan, including ethnicity (whitelholding an advanced degree, teaching in math or science
subject areasand teaching at a charter school. The regression model is estimatedistitct
fixed-effects, but school and distrlevel variables are not otherwise accounted Ttve teacher
characteristics predictive of DC pension choice are interpreted as being indicators of shorter
anticipated tenures.

Chingos and West do not ditBcaccount for theelative financial value of the two plans in the
choice modelbut they docompare the value of the two plans for tenures of between 1 and 30
years and show that the DC plan is mostly likely to be advantageous to teachers whoseparate
before retirementFinally, a specification that includes a valuadded estimate ofeacher
effectivenessfinds an irregular relationship between productivity and the choice of pension
system:iteachers in the first and third quartilgfsthe effectieness distribution wemaost likdy to



enroll in the DB planand teachers in the second and foittip) quartileswere most likely to
enroll in the DC plan.

IV. Data

To model teache®choices between TRS2 and TRS3 we utilmfidential dataon teacher
retirement system choices that is maintained by the Department of Retirement Services (DRS)
These data are mergedith administrativerecords from the Washington State Office of
Superintendent for Public Instruction (OSPI}2% personel reporting system and the
Professional Education Standards Board (PESBE administrative records aseipplemented

with school and districtlevel information from the National Center for Education Statiétics
Common Core of Data (CCD).

The S275 data include infonation on teacher demographics, position assignment, salary, and
experienceData on ¢acher endorsements (e.g., English, math, science) and certifications are from
PESB recordsThe DRS data provideecord of every transaction between a teacher and DRS
between the beginning of his or her career and 2Z08.CCD provids schootllevel data orsize,
demographics, passage rates of standardized tests, Title | status, and the percentage of stude
receiving free lunch. Distridevel data include tegiassageates, size, and type of locale (e.g.,
rural or urban).

The two populations of interest fahis study ardhe two cohors of teachers who were able to
choose between the TRS2 and TRS3 pension piat#97 and in 20@ER01Q Full time classroom
teachersare identified using the-875 personnel data on the basis of duty codes, activity codes,
and the percentage of FTE employment class#iea certificated positiori.DRS administrative
data is used to identify when a teacher was hired, and by extensiethewhe or she belongs to
the 1997 or 2007 choice cohofthe 1997 cohort islefinedas teachers enrolled in TRS2 prior

July 1996 the 2007 cohort idefinedasteacherdired after July 1, 2007.

Because weare interested in the pension chgiee focus on theperiod of time in which a
decision was madd-or the 1997 choice cohort, we are interested in the variables that reflect a
teacherOs status as of the 19898 school year because the great majority of transfer decisions
were made during thast six months of 199For the 2007 cohort, we focus on the school year in
which a teacher was hired.

The proportios of teachers choosin§RS2 and TRS&re summarized irilable 2 for different
subgroups defined by teacher, school and regional characte®t®Esll, teachers in both choice
cohorts were more likely to choose TRS3 than TRS# te proportion of teachers choosing

13 Employees whose average certificated FTE (taken @lVgears of recorded employment) is less than 85 percent are
dropped. We also drop employees whose highest assignment percentage is less than 50 percent. These teachers n
have positions at two or more schools and/or districts, and school and -tksteictontrol variables are less likely to

be representative of a teacherOs situation.



TRS3 is substantiallyhigher in the 1997 cohort (4ercentvs. 60 perceny. This is notsurprising
given the transfer paymentdfered in 1997 but it is notable because the plan a teacher defaults
into if not making an activehoiceis TRS2 in 1997 and TRS3 in 200K hen comsideringonly
those in the2007 cohortvho made an active choic€RS3 is still favored, but by a substantially
narrower margin (5percentvs. 60percen). In the 2008009 school year, following the financial
crisis of 2008, the proportion of active clsecs selecting TRS3 fell &8 percent

The pattern of a majority of teachers favoring TRS3 holdssaall subgroups defined belovith

the exception of Native Americarandteachersolder than 65 years of age the 2007 cohort
However, among activehoosers (2007) majorities of the following groups chose TRS2: teachers
older than 45African American andNative Americarteachersand teachers located at elementary
schools and schools in cities and rural areas.dlserve some differences in the praipar of
teachers choosing TRS3 that are correlated with teacher characteristics. In both choice cohort
smaller percentages of woméman menchose TRS3andolder teachers were substantially less
likely to choose TRS3There are alsaignificant difference in system choiceamong ethnic
groups in both choice cohorts, but the patterns are inconsistemeen 199and 2007 Greaer
proportions of @achers with advanced degrees arebentials to teachmath or science subject
areaxchoselTRS3in both cohorts

At the school levelteachers of lower grade levelere more likely to choose TRS the 1997
cohort, the percentage of white students is higher among TRS3 choosers, but lower among TRS
choosers in the 2007 cohorft the district level, vote share®rf Republican presidential
candidates (1996 and 200de slightly higher among TRS3 choosers in the 1997 coWatdo

see variation in the proportion of teachers choosing TRS3 across different levels of urbanicity, but
the patterns are not consistentossr choice cohorts.

[TABLE 2 ABOUT HERE]
V. A Model of Pension Choice

Here wedescribethe pension choice faced bByashington teachers in 1997 and ZB8XY10 in
terms oftradeoffs provided by the two plansdvance aneasureof the relative financiabenefits
of TRS2 and TRS3andspecify an empirical model that is estimated in Sectibn V

Tradeoffs between TRS2 and TRS3

Relative Financial ValueCentral to a teacherOs choice between TRS2 and TRS3 is comparing the
level of financial benefit the two pia are likely to provide in retirement. To help teachers
compare the two plans, DRS prowdeachers with handouts describing plan parameters,
worksheets thatan be used to estimate future retirement benefits, and computer software (on
diskettes in 199And online in 2007) to calculate future benefit estimates. These materials focus
on the monthly payments a teacher can expect to receive under the two plansugeenage,
separationand retirement age, aneconomic assumptions about wage growth, ftioilg and

1C



investment returns on DC accowgsets” Teachers are also able to estimate the cost dfitbe
plans in terms of employee contributions to the plans.

Numerous analyses have found taatployeegincluding public educatorgjo in fact respnd to
the financial incentiveembedded in retirement benefitee for example, Asch et al., 2005; Chan
and Stevens, 2004urgeson et al., 200@ppolito, 2002; Koedel et al., 2011; Ni et al., 201A3.
such, we expect estimates of the relative financiaktisnof the two plans to be significant
predictors of pension choicé/e estimateand control fotthe relative financiatalue of TRS2 and
TRS3for each teachddescribed below)

Several factorare likely todiminish the ability of relative pension valto predict pension choice.
First, relative pension value will vary depending on individual preferences and circumstaatces th
are not directly observable. In an analysis of pension plan choice, Brown and Weisbenner (2012
find that the ability to control for beliefs, preferences, and a measure of financial skills nearly
tripled the amount of variatioexplained bytheir modelof plan choice. Second, employees may
hold inaccurate perceptions of their pensions. Studies have thahémployees acon their
beliefs abouthe financial benefits provided by pensions, regardless of whether those beliefs are
accurate (Brown and Wdisnner, 2012; Chan and Stevens, 2008). Third, some employees may not
make any active pension choice and default into a planighatlikely to provide then largest
financial benefit (e.g., Chgos and West, 2013; Yang, 2006inally, as described belowhe
estimates of pension wealth utilized in this study make a number of assumptiars tinaitormly
applied to the study population when in reality, the assumptions held by teachebe mate
hetepgeneous

Portability. Becausehe relative value oTRS2 and TRS3 varies with length of tenua@eacherOs
expectations aboutenure mayplay a role in pension preferenc@enerally speakingTRS3
provides more flexibility in terms of separation and retirement timmg, differences in the
portability ofthe two systemarenot completely straightforward since TRB&s a longer vesting
period than TRS25 yearsvs. 10 years). Teachers who separate with less tharyears of
experience will not become vested in either plan and the net value of botliguidrkerefore any
difference between them) will be smAlllf expecting to separate with betweBryearsand 10
yeass ofexperience, TRS2 is very likely to provide greater vahaam {TRS3The features of TRS2
and TRS3 related to separation timing are sighificantly differentbetween 10yearsGnd 20
yearsO experiendélith the accumulation of 20 SCYWRS3 (but not TRS2) provides inflation
protectionto teachers who separdiefore retirementthe defined benefihcreasedy 3 percent

4 The materials provided to teachers in 1997 also included the tools to estimate the present value of future DB
payments and the present value of total contributionotb plans. The current financial modeling software can be
found atwww.icmarc.org/washingtonstate/plahoice/financialmodelingsoftware.html

5 Under TRS2,an unvested teacher leaves with her contributions to the plan plus accrued interest (5.5 percent
compounded quarterly). Under TRS3, an unvested teacher leaves with her DC account assets.
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each yeabetweenseparation andetirement.TRS3 also makes it easier to maintain health care
coverage eligibility'®

We do not observeeachers@xpectedenuresand cannot directly account for them in the model.
However teachemobility has been the subject lafbbor maket analyses that can identifyroxies

for teacher expectations number 6 studies show studentsO race and achievement levels, which
may themselves proxy for placement inchtllenging schoolsto beimportant determinastof
teacher mobility (Boyd edl., 2005Borman and Dowling, 20Q&oldhaber et al., 201®anushek

et al., 2004 Scafidi et al., 2007 Teacher characteristics also play a r&8enebrickner (2002)for
instancefinds that changes in family situations, particularly the birth of a child, explain a large
amount of teacher attritionAnd, teachers with bettelabor marketopportunities outside of
teaching such asthose with math and science trainirage more likg} to leave the profession
(Goldhaber and Liu, 2003; Murnane and Olsen, 1989).

We also expecthat professional mobilitynay be related tbeacher effectivenes® number of
recent studies show that the mobility of teachers varies along the effectivestabsitohn (Boyd

et al.,2007 Goldhaber et al., 2010; Hanushek et2004 Krieg, 2006 Chingos and Wes2012),

with the general finding that more effective teachers are less likely to leave the profession.
However, theres alsomore generalabor maket evidence thatigher abilityemployeesre more

likely to change occupations (Groes et al., 2009).

Given theseempirical findings we expect thad number of teacher and workplace characteristics
related to tenure lengtinay affect pension choic&eachers working at challenging schools, such
as those with a large proportion wiinority students ostudents receiving free or reduced price
lunch might anticipate shter tenures.Location in more populated geographic areasior
endorsements in ma#md science subject areasy correspond withhigher opportunity cost
staying in teachinglue to greater access to alternative caréastly, hgher levels of abilitymay
correspond with the anticipation of longer tenures.

Even if these variables ar predictive of teachersO tenurtir effects on plan choice are
complicated by several factofSirst, teachers&gtualtenures are not necessarily the same as their
expectedenuresSecond, while TRS3 provides more flexibility in the meditaahong erm, it has

a significantly longer vesting perioinally, we expect variables predictive of attrition to play
different roles in the two choice cohorfBhe 1997 cohort is relatively aged and experienced
(approximately 75ercenthave five or more yearsf experience) anfor many, the difference

'8 Teachers who work until qualifying for retirement are eligibletfealth care coverage. Under TRS2, a teacher must
being drawing retirement benefits immediately after separation to maintain eligibility. Under TRS3, a teacher can
delay receiving benefits. Delaying reception of retirement benefits can have a largeafiedfetit because early
retirement factors substantially reduce the size of benefit payments.
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between the plans vesting ruissmoot!’ The 2007 cohort consists of newly hired teachers, who
may be more likely to focus on the different vesting periods of the two plans.

Risk While both plans provide a guaranteed benefit for life, that benefit is half as large under
TRS3 and the size of the benefit fracimDC component is uncertain. As such, TRS3 is li&sty

to appeal to teachers who are more risk avéyseumber of tedwer characteristicsiay be related

to risk aversion Studies suggest that women are more risk aviie@@men in regards to the
structuring of compensation (Croson and Gneezy, 2009; Dohmen and Falk, 2011). Higher income
individuals are more able to accommiate financial riskand are likely to be less risk averse
Nadler and Wiswall (2011) find that teachers in districts with higher base salaries are more likely
to approve implementation of performarzssed pay structures, under which compensation levels
are less certainRisk aversiorhasalsobeen found to increase with age (Hallahan et al., 2004)
Analysesof the tradeoffs between DB and DC plans have found that DB plans become relatively
attractive as an employee ages tluthe lower probability of themployee changing jobs (Childs

et al., 2002) and baase it allows employees to increase diversification of financial assets by
reducing exposure to finamtimarket risk (McCarthy, 2003PDther analyses of pension choice
find that minorities are more likely to chood2B plans(Chingos and West, 2013; Clark et al.,
2006) and there is evidence that risk varies with ethnicity (Gutter et al., Ya@%t al., 2005).

The Relative FinanciaValue ofTRS2 and TRS3

Following several recéranalyses ofetirement incentives in defined benefit pensions (e.g., Chan
and Stevens, 2008; Costrell and Podgursky, 28@9g 2005) we approach theomparisonof

relative pension plan value terms of thenet present value of pension wealfPutting pension

value in terms of the net present value of pension wealth expresses estimated DB and DC pensic
benefitsas lump sum values that are comparable at the point in time that teacherskang a
pension choiceThese estimateare intended taonfer information that is comparable that
provided by the plan evaluation toalsade available to teachers during the decisiaking
process.While tools allow teachers tgeneratepension value estimates based on their own
economic assumptions, weustapplyassumptionsnore uniformly

We estimate the net present valuetltg TRS2 plarfor each teacher, assumisgparation and
retirementat age 65:

NPV ("# 1) ! EB!! Ay P+ DED Z!"#$%!!"#! NORRDERRRY (1)

where

In the 1997 choice cohort, the vesting status of transferring teachers is grandfathered. The TRS3 vesting period fo
teachers who have earned 5 or more SCY UM&S?2 is effectively 5 years. For others, it is 10 years.
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Lo b g L 65!1_[(! Lg$ ) (2)

and!, is age in time periodl, ! is ageat the point in time a pension choice is mddg is the
annualDB paymentreceived in time period, !, is the probability of surviving to agé given

current aged, ! is the discountate,!"#$% is the contribution rate in time peridd and!"#, is
salary in timeperiod! .'® The DB payment is calculated asp2rcentmultiplied by servicecredit
years ['# ) and average final compensatibi# ! at the time of retiremenihe DB payments
are increased by aost of living adjustment!'#$ ,) each year based on the change in the
consumer price index for Seattle, up tpe8centper year.

We estimate the net present value of IRS3DC component for each tdar upon reaching the
age of 65, assuming a constant annual rate of return on investments:

= (S I A Y !Z!"#$%_ LI, LD ) i Z!"#$%_ P, 1! )¢ - D) (3)
where!"# is the constanannualrate of return on investmenitsThe total véue of the TRS3
pension for a newly hired teacher is théw (I"# !)! I"# (" ) +:—!" 1"# 11.%° The value

of TRS3 is more complicated for teachers in the 1997 cohort. For each of thesesteachwust
incormporate an estimate of accrued contributions made to the TRS2 accourdodidtbe
transferred into the DC component of TRS3, as well as thefenabonus paymernn the choice

periodyear, where! ! | | we modify the calculation df# (!" ) for teachers in the 1997 cohort:

g (" Yy ! Z!"#$%_ LI, LT )Y UL IS0l 1L L gt
- (4)
! Z!"#$%_ g, (T D)

where

181t could be argued that the present value of employer contributions should also be included in the calculation of the
NPV of the pension plans. However, the employer contribution rates arentbef@maboth TRS2 and TRS3, and their
incorporation into the NPV estimates would not change the relative values of the two plans. Furthermore, employer
contributions are not incorporated into the financial evaluation tools that have been provided ts.teacher

9 Note that a constant rate of return is different than an average rate of return. An average annual rate of return will
produce various wealth outcomes depending on the magnitude and ordering of the annual rates of return.

201" (1"# 1) is calculated as the first componentigfuation (1).
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and !"#$% is the size of the transfer bonus paym@did as a percentage of accrued teacher
contributions) and! , is the teachesCage when hiredleacher contributions into TRS2 accrue
interest at a fixedate of 5.5ercentand we adopthe 65 percentonusrate.

Using the above equations to obtapecificestimates of the net present valoéIRS2 and TRS3
requires or to make assumptions about #vepectedvalues of a number of variables our
teacheilevel estimations of pension value weake assumptions about these variables based on
what we think teache@expectations may have been when choosing a pensionTjlble. 3 lists
assumed values foné 1997 and 2007 choice cohoitée rely on several documents provided to
teahers by DRSto inform our assumption§ RS2 to TRS3? A Guide to Your Transfer Decision
(Educational Technologies, 1996Rlan Choice Booklet: 90Days to Choose your Plan
(Washington DRS, 2011), and an online pension wealth calculator ({R®A2012F* In the
table below, we refer to thedecumentaskT (1996) DRS (2011) andICMA (2012).

We focus our financial analysis on two metricsrefative pension value. First, is the difference

between the estimated net present \vahfeTRS3 and TRS2Y" Vprp =" Viges =" iy .
Second is an internal rate of retutfi’ (), which is calculated for each teacher as the constant rate
of return earned on DC assets required to satisfy the equialityis | ! 1" !y .2

Two primary determinants dhe relative value of the TRS2 and TRS3 plans are teacher age and
the expected rate of return in invested DC as3¢ts. is evidenin the plots ofrelative financial
valueand !"'# in Figure 1. In Panels (1C) and(1D), as enrollee age increases, theernal rate of
returnincreases because less time is available for assets to adeeu2007 ploof " !, and

I"# in Panel (1B) shows the advantage of enrolling in TRS3 falling as age increases from the
twenties into the forties. As age increaether, !" !, trends towards zero as the value of both
plans becomes small. Tieeis more variationn the 1997 plat which incorporate various
combinations of salary, experiencadaaccrued contributions; in the 2007 plots, experience is zero
for all teachers and salary is primarily determined by whether the teacher holds and advancec
degree.In Panel (1A), the relative value of TRS&nds to increasslightly with age, until
beginning to decreassound age 43. Youngé&eachersn the 1997 cohort benefit from having a

long time horizon over whickompounding returns can accrue, @dhdse with more eerierce

benefit from receiving larger bonus transfer paymenike relative financial value of TRS3 is
highest among those with a combination of relatively young age and a high level of experience
(including many teachers in their mas to mid40s).

21 seewww.icmarc.org/washingtonstate/plahoice/financiaimodelingsoftware.htm
#2yang (2005) esthates a similar quantity in her analysis of pension choice.
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The Figure 1 plotsalsoshow how a teacherOs assumptions about the rate of return earned on DC
assets can influence which plé expected to proge greater retirement benefits. Assuming 10
percentreturns,enroliment in TRS3 produces larger estimated retiong6 percentof teachersn

the 1997 cohortHowever, assuming ercentreturns, enrollment in TRSProduces larger
estimated returnfor only 34 percentof teachersFor the 2007 cohort, assuming gércentand8
percentreturns produces larger estimated benefits under TRS3 fpef@ntand 5percentof
teachers respectively.

[FIGURE 1 ABOUT HERE]

We find that on averagé#, !, is higher among teachers who chose to enroll in TRS3 and that
IRR is lower.In Figure 2, kernel densitydistributions ofl" ! and!"™ among teachers in the

1997 cohort exhibit substantial differences between TRS2 and TRS3 enrollees: greater densities ¢
TRS3 enrollees have higher estimated valug&tof!!"## and lover values of™ . The same is

true for the 2007 cohort, but the magnitude of the differencesich smaller TRS2 and TRS3
enrollees have approximately the same distribution$ df.x; and!"™ . In both choice cohorts

many teachersO enrolimelecisions are inconsistent with our estimates of the expected financial
benefits of the two plangGiven these distributions, we expect relative pension wealth to be
moderately predictive of pension choice among the 1997 cohort, and to have litthiyegubwer

among the 2007 cohort.

[FIGURE 2 ABOUT HERE]

In considering our measures of relative pension wealth, it is important to keep in mitigethat
represent estimates of expected pension wealth at the age of 65 spdeifiaset of assumptions.
While an effort was made to adopt assumptions that are consistent with the educational material
provided to teachers, we do not observe teacherns) assumptions and expectations about the
relative financial value of the two pensiplans.

Empirical Specification

As discussed abovseveraltradeoffs between TRS2 and TRS3 extend a teacherOs deeigiod
simply maximizing the expected net present value of pension wéaltsuch, a teacherOs pension
choice is characterized as fols:

LRt D] o D)

!!:{!! Il !| (6)

I .
' P

where!,' is a latent variable equal to the difference between empi@®expected utility under
TRS2 and her expected utility under TRS3, &n the observed pension choice (equal to one if
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the employee chooses TRSS8,' is assumed to ba function of the relative financial value of
TRS2 and TRSandteacher anevork-environment characteristiésr teachei:

! (7)

where!,, is a measure of employé®s relative pension wealth dnd is a vector of teacher
work-environment, and regionaharacteristics. From these equations,olv&in a binary choice
modetl

S (L, D) MES L L )

NEREGIIRD] (8)

where F is the cumulative distribution function for

The effect of the covariates In, and!,, on pension choiis complicated by théact that a
number of teacher and wednvironment characteristics angpected to influence pension choice
both throughand independently ppension value. The plots Iigure 1 demonstrate that age has

an effect on relative fimecial value, but age may also be related to risk aversion. Our measures of
relative financial veue assume that a teacher works until retirement at age 65. Hence, there is
measurement erroin these estimateassociated with a teacherOs expected tenure, which is
problematicbecause covariates related to teacher attrition are likely to be correlated with the
measurement error. For this reason, we also estimate nfodéte 1997 choice cohousing the

value of the transfer bonus payménhich is not snsitiveto expected @cher tenureas a proxy

for relative pension value.

The binarychoice models estimatedseparatelyfor each of the choice cohorts. There are several
reasons for modeling pension choice separately for these two groupsth@rptan a teacher
defaults nto is different (TRS2 in the 1997 cohort and TRS3 in the 2007 coharid there is
substantialevidencethat which choice is thedefault option is important{Thaler and Sunstein,
2008) Second, the contexts under which choices were made are diffeaftert® in the 1997
cohort chose whether or not to switch plans, while those in the 2007 cohort madendrst
enrollment decisions. Finallyghere are significant differencé®tween the two time periods in
terms of theteacher labor market and the invesht environmerft® All of these factors suggest
that teachers in each cohort might respond very differently to @ OBhoice arguing for
allowing for flexibility in terms of how teachers in the two cohorts respond

We also estimatenodels that control fovariousmeasurs of teacher effectivenesslescribed in
greater detail inhe Appendix. There is significant policy concern about the overall quality of the
teacher workforce and, in particular, whettteg professions drawing tagéntedcollege graduates

% For example, under the Bush AdministrationOs No Child Left Behind legislation, the teaching profession has faced
greater scrutiny, particularly in the form of pressure for more accountabiligtifdent outcomes.
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(e.g., Corcoran et al., 2004; Goldhaber and Liu, 2003; Hanushek and Pace, 1995; tHdnke e
1996; LakDawalla, 2001). There speculation that the decline over time in the academic caliber
of the teacher workforce may be relatatleast in part, tcompensation structures in the teaching
profession(Goldhaber, 2006; Hoxby and Leigh, 2004). In an analysis of the OpushO and Opull¢
incentives created by DB pension structures in Missouri, Koedel and Podguidlzy ¢@dnclude

that these incentives have a negative, but small, influence on the overall effectiveness of the
teacher workforcen contrast, Weller (2011) simulates the trads between higher turnover and
higher current compensation associated wittaasition to DC pensits and estimates that there is

a 60percento 70percenichance thapbverallteacher effectiveness would decre¥se.

A measure of teacher effectivenésavailablefor a subset of tedners.Those in gradestb can be
matched to their students during tHeg0ZR010 school years, permitting the estimation of value
added job performance measures f@&98,teachers in the 1997 cohort aBf0 teachers in the
2007 cohort.We average standardized valadded estimates for student performance on the
WASL reading ad math testsgstimatesare described in greater detail in the appéendtor
teachers in the 1997 cohort, these vadded measures peasdte the pension choice period by
10B13 years” For the 2007 cohort, the vakadded estimatesughly coincide withthe choice
period

V. Results

The results of the logit model estimatidios the 1997 and 2007 cohodse presented iable 4

as average marginal effe¢fsThat i, the average change in the predicted prokgbili choosing
TRS3 given a onenit change in the explanatory variabldhe base model includes all teacher,
school, district, and region#&vel control variablesModel (2) adds the transfer bonus as a
measure of relative financial valuModels (3), (5) and (7) add the teachefevel estimats of

I" 1. , assuming lQpercentconstant return$. In models §) and (7), the age variable is
droppeddue to multicollinearitywith relative pension wealthn models §) and(7) we restrict the
sample to teachers who made an active choice, drogpysg who defaulted into TRS3.

[TABLE 4 ABOUT HERE]

The explanatory power of the 1997 models is modest, but consisterwhatthas been reped
in other empirical studief pension choicde.g., Brown and Weisbenner, 2009; Chingos and

4 Generalizing the incentive effects of DB pension systems can be problematic because they are dependent on rul
structures of the systems, which are variable.

®This creates problems with interpretation given that a significant nunfb289y teachers would have left the
workforce by 2007. Thus the effectiveness findings for this earlier cohort are only suggestive in nature.

% As we described above, there are good theoretical reasons to estimate the models separately for the tivatcohorts,
this decision is also confirmed by a very significant-€duiared test (194), indicating that allowing the coefficients to

be different across the two cohorts is preferred.

%" The model was also estimated assuming 8 percent returns and wilRtheeasure of relative pension wealth, with

very similar results.
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West, 2013; Yang, 20055 The exception is Brown and Weisbenner (2012), who nearly triple the
explanatory power of their choice models by includingzeyrdata that aounts for individual
attitudes,preferences, and financial sophisticationgeneral, coefficients are of the expected sign
and consistent with previoumnalyses. The explanatory power of the 2007 modelsws and

while most coefficients are of the expected sign, few atestatally significant.While we do not

report the findings, we also estimated model specifications that include district fixed effects, and
the inclusion of district effects hditle impact on magnitudes and statistical significance of the
other include covariate$’

Responsiveness of ChoiceHiaancial Value

Recall that teachers in the 1997 cohort were offered a transfer bonus of 65 percent of their
contributions to TRS2 plus accrued interest. While this inducement is found to have a statistically
significant effect on the choice (Column 2), the magnitude of the effect is small: a $10,000
increase in the bonus is associated with aboub @& centage poimbcrease in the probability of
selecting TRS3. We alsbnd the relative financial value of TRS3 to TRS2 as measured by
NPV, sr is statistically significan{Column 3), but again the magnitude of the estimated effect is
small For the 1997 cohorg $10,000 change ii !4 correponds wih an increas ofless than

a percentage point in the likelihootiahoosing TRS3. Theffect of NPV}, is abouthalf as large

for the 2007 cohort as a whole (colurb)) but increases somewhahen defaulters are dropped
(column 7) These modest marginal effeateflect the density plots ifFigure 2: on average
teachers choosing TRS3 have higher values of relative pension viedtere is a great deal of
overlapin the distributions oteachers who choose TRS2 and those who choose TRS3. This is
particularly true among the 2007 cohort.

The modestestimated effectof relative pension wealtlon pension choice suggests several
possibilities. One is thakachersare more heavily influencely their attitudes about different
types of pension plans than by estimations of future pension wealth, as suggested by the finding
of Brown and Weisbenner (2012Zpne indication of the influence oftaéudes towards risk and
expectations about returns tise indicator variable for the year 2009 in models#4)). The
average predicted probability of choosing TR$8.8 to 7.1percentage points lower in 2009 than

in 2008.Anotherpossibilityis thatthe assumptions we made in estimating relative pensaaith

were not representative of those held by teachers, particularly in terms of teachersO anticipate
tenure. Or, it is possible that many teachers didrmoatrporate estimatesf future pension wealth

into their decisionsind relied on other heuris to make a decision

2 The pseuddr’ statistic cannot be interpreted as the proportion of total variation explained by the model (as the
traditional R statistic can), but when the 1997 models are estimated as linear probability models, we obtainZsimilar R
values (between 0.071 and 0.094).

2 Estimated with school fixed effects the coefficient!dn! ., becomes insignificant in model (5), andsignificant

and of similar magnitude in model (7).
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Portability and Teacher Mobility

We do notdirectly observe a teacherOs expected length of tenure, but hypothesize that severe
teacher and worknvironment characteristicsay correspond with a greater degree of workforce
mobility: qualifications that are more likely to provide employment opportunities outside of
teaching, challenging work environments, and location in more populated geographicdareas.
discussed in the preswus sectionthe features of TRS3 that afford greater flexibility in separation
and retirement timing provid@oreportability toteachers who anticipate medittoilong tenures

while the shorter vesting period of TRS2 provides greater portability thdesagvho anticipate

short tenures (i.e. less than 10 yeafB)e interpretation of controls related to attrition is
complicatedby this ambiguity.

The results are mixed for the 1997 cohB#ctors related to more challenging work environments
(percent whie and special education endorsement) do not correspond with higher probabilities of
choosing TRS3. Teachers at schools with a higher percentage of white students are more likely t
choose TRS3 (the marginal effect is small), and teachers with speciahtieduand art
endorsements are more likely to choose TRS2. Regarding career opportunities outside of teaching
the marginal effect of a math or science endorsement is positive but insignificant, and urban or
suburban location is not significantly differethian rural location. However, teachers at schools
located in towns were approximately 3 percentage points more likely to transfer toTERSBers
vested in TRS2, whose OvestedO staiukl havetransfered to TRS3 are significantly more

likely to trarsfer to TRS3, suggestindpe shorter vesting period under TRS2 was important to
many teacher®

Among the 2007 cohortyhich consistof new hires, TRS# more likely to appear portable due

to its shorter vesting period. Factors related to more challgngink environments are related to

a higher probability of choosing TRS2, but are statistically insignificant. Regarding career
opportunities outside of teaching, the average marginal effect of suburban locatisitiie and
significant under each modgbecification Urban location is positive and significant, but not when
defaulters are excluded. The effect of holding a math or science endorsement is positive bu
insignificant. Holding other endorsements associated with higher attrition in Washingtera
associated with choosing TRS2, but the effactsll insignificant.

RiskAversion

Teachers with higher incomeasnd lessaversion torisk are expected t@refer TRS3, and
possession of an advanced degseasedas an indicatorMale gender is useasan indicatorof
beingless riskaverseand preferences for financial riske expected toary with ethnicity Older
teachers are expected to prefer the DB plan, which lowers exposure to investment risk as
retirement approache@ur results are generally consistent with these notions.

30'We find that the" (11 1I"# I"# 3|1"# 1| 11 is significantly lower thar" 111 11"# I"# 111"# 1| 11 and that the
difference between each other consecutiakie pair is not statisticallyignificant.
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Among the 1997 cohort, the effect of holding an advanced degree is significant and positive, which
is consistent with the findings of other analyses of pension choice (e.g., Brown and Weisbenner.
2009; Clngos and West, 2013The marginal effect of male gender is positive and statistically
significant in models (1) and (2). That it is insignificant in model (3) is likely due to the fact that
NPVp,sr accounts for differing survival probabilitiesstween men and women, lowering the
relative value of TRS2 for merfmonwhite teachers are significantly less likely to transfer to
TRS3, particularly African American teacherdrhis is a finding consistentChingos and West,

2013; Clark et al., 20Q6and interesting given differences in life expectaityige is a very
significantdeterminant of pension choiddowever, vihenNP\hi is included, the marginal effect

of age is substantially smaller because it accounts for the effect of age on the fielatvial

value of TRS2 and TRS3. Model (3uggests thait is teachers in th&5+ age group whare
significantly more risk averse.

Among the 2007 cohort, neither male gender nor holding an advance degree is a significant
predictor of choosing TRS3, thgh the coefficients are of the expected sigthnicity based
differences are not statistically significarthe magnitude othe effect of African American
ethnicity & similar, while the coefficients on Hispanic and Asian ethnicities chsigge®’ As in

the 1997 cohort, age has large marginal effects on pension choice, with older teachers being
significantly less likely to choose TRSBlowever, we are unable to differentiate between the
effect of age on relative financial value and the effect of agéskraversion because the age and
financial value controls amot included in the same models due to multicollinearity

Teacher Effectiveness

The models irTable 5 add measures of teacher effectiveness for the subsample of teachers for
whom they areavailable®® Two factors limit the interpretation dhe coefficients on teacher
effectiveness. First, the measure of effectiveness is available for a small proportion of teachers (1!
percentof the 1997 cohort and ldercentof the 2007 cohort)Among the1997 cohort, score
availability is restricted by the gradevels at which students are tested as well as by teacher
attrition and retiremendluring the time period between 1997 and 2(0®&cond, thevalueadded

31 That African Americans are more likely to choose the traditional defined benefit suggests they are particularly risk
averse because life expectancy is lower, which lowers the relative financial value of TRS2 for them compared with
other ethniities For example, theemaininglife expectancies of a 35 yeald white woman and a 35 yeald black

woman are 47.2 and 44.7 years respectively (Hoyert and Xu, 2012). Assuming both retired with 30 SCY and $60,000
AFC, the present value of the 2.5 aiifial years of TRS2 pension benefits ($36,000 per year) would be roughly
$23,000.

321n the 2007 cohort, the coefficient on Asian and Hispanic ethnicities is positive.

33 We estimate the choice models with vahdtled scores several specifications of valdéed models (VAMs) (see
Appendix). The results presented in Table 5 control for school and classroom variables. When we estimate value
added using models that include school or student fixed effects the coefficients are similar, but generally insignifican
This is not surprising given the high correlation between estimates obtained from different VAMs and the fact that the
school and student fixed effects scores are estimated with less precision.
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estimateswere determinedafter teachersO nsion choicesThe 1997 and 2007 models are
estimated using the control variablesmodels(2) and &) respectively.For the 1997 model in
particular, this introduces potential selection problems related teldwponshipbetween teacher
effectivenesspension choice, and attrition.

In the 1997 cohort, the coefficient on the continuous measure of teaffieetiveness is
statistically significant. A one standard deviation change in teacher effectiveness (0.14) is
associated with an approximately5 percentage point change in the predicted probability of
choosing TRS3. Usinguintile indicators, a teacher in the taquintile is approximatelysix
percentage points more likely to choose TRS3 than a teacher in the bottom dqu=zatieis little
variation in the predicted probability of choosing TRS3 among the bottom four quintiles.

In the 2007 cohort, a similar pattern is observed, but with larger marginal effects. A teacher in the
top quintile is approximately8 percentage points more likely to chod$S3 than a teacher in the
bottom quintile. The results are sensitive to the inclusion of teachers who defaulted into TRSS3.
When defaulters are dropped, the magnitude and significance of the effects increase. Regarding tr
quintile specifications, the diffrence between thé’34", and ' quintiles diminishes, while the
difference between thosguintilesand the bottonguintile increases substantially. Among active
choosers, the toquintile is 14 percentage points more likely to choose TRS3 than ibdttem
quintile, but the top Jjuintilesare not significantly different from one anoth&he relatioship
between teacher effectiveness quistiend the predicted probabilitpf choosing TRS3is
presented ifFigure 3.

Chingos and West (2013)jnd a wealer relationship between pension choice and teacher
effectivenesswith teachers in the" and 4" quartilesthe most likely to choose the DC plan.
However, they do not differentiate between teachers who make an active pension choice and thos
who default into FloridaOs DB plaRurthermore, FloridaOs plans are quite different from
WashingtonOs plans, and the default choice in Florida is the DBagilanthan the DC plan.

[TABLE 5 ABOUT HERE]
V1. Conclusion

Understanding teacher preferences for alternative pension pleerstial to debates about whether
suggested reforms to public pensiossich asshifting them from traditional defined benefit
structurestowards defined contribution structures, would be desirable to teachers and would affect
the quality of the teacher workforce. We study two periods of time during which public school
teachers in Washington have been able to choose beawsdmid plan and the stateOs traditional

DB plan, TRS2. Of primary interest are the determinants of pension choice, including teacher
characteristics, conditions related to work environment and locale, and the relative financial value
of the two plans.
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At a basiclevel, we find substantial support for the notion that teachers are willing to consider a
move from a traditioal DB to a hybrid DBDC system: approximately 75 percent of teachers in
the 1997 choice cohort transferred from the traditional DB plan to tlheichyplan. The overall
popularity of the hybrid plan is notable for the fact that the default (i.e. the result of taking no
action) was to remain in TRS2, but it is perhaps not surprising given that teachers were offered ¢
large financial inducemertb optinto this new system. Furthermotég bull market in the mid

1990s likely influenced perceptions about future investment returns. Perhaps more surprising is the
fact that the hybrid plan remained popular with the 2007 choice c#pptoximately60 perent

of teachers enrolled in TRS3 during the study period, despite the fact that there was no financia
inducement offered for choosing TRS3 over TRS2 and returns on stock market investments were
considerably poorer as compared to the prior péfiod

Looking more closely at the pension decision, we estimate logit regressiatnglling for teacher
characteristics, work environment, locale, relative financial value, and (for a subset of teachers)
teacher effectiveness as measured by vatloeed scored he explanatory power of the models is
modest, but consistent with what has been reported in other empirical studies of pension choice
(e.g., Brown and Weisbenner, 2009; Chingos and West, 2013; Yang, W®%nd that teachers

are responsive to the rélae financial value of the plans, but the average marginal effects are
small (particularly for the 2007 choice coholtt)is likely that unobserved expectations related to
tenure and investment returns, and unobserved attitudes towards investmentwctaisik are
significant drivers of pension choice (see Brown and Weisber2@2). Our findings are
consistent with the notion that teachers who are less risk averse are more likely to choose th
hybrid plan, with younger age, white ethnicity, male gended holding an advanced degree
corresponding with a higher probability of choosing TRIS8wever, with the exception of age,

the significance of these controls falls away among the 2007 cohort.

Our analysis is one of the first studies to incorporatiérect measure of employee productivity

into pension choice and we find evidence that more effective teachers are more likely to choose th
hybrid pension plan. In the 1997 choice cohddr whom we are able to measure teacher
productivity far into the fture, we findthat teachers in the top quintile of effectiveness are
approximately six percentage points more likely to choose TRS3. The findings on teacher
effectiveness and pension choice for the 2007 cohort, where the measure of productivity is more
proximate, are broadly consistent: teachers in the bottom two quintiles are significantly less likely
to choose TRS3 than those in the top quintile. These findings provide suggestive evidence that th
hybrid DB-DC system is not seen asy less desirable by ane effective teachers; whether the
quality of the workforce is affected by pension choice will ultimately depend on how the two
pension plans differentially affect teacher retention.

34 The Dow Jones Industrial Average, for instance, increbgetearly 150 percent in the five years preceding the Dec
31, 1997 opin window provided to the 1997 choice cohort, but only by about 45 percent in the five years preceding
July, 2007, when choice between TRS2 and TRS3 was again offered.
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This study provides useful information to policy makers considering the creation of a new pension
plan or the offering of pension choice to new teachers. Our findings suggest that teachers art
willing to transfer from a traditional DB plan to a hybrid pensplan, and that the probability that

a teacher will choose to transferamew plan is related to financial incentives and factors related

to risk preferences. Regarding the offering of choice to new teachers, our findings suggest tha
observable tea@h characteristics explain little of the pension decision.

Perhaps most importantly, the experience in Washington State suggests that teacher pensic
systems can be reformed in a way that is attractive to both teachers and b&afesancial cost
asseiated with implementing TRS2 and TRS3 are simitart the statesignificantly loweredits
financial exposureby introducingthe hybrid plan because its geacher pension liability is
approximately half as large under TRS3 as it is under TR®2n the perspective of the stéte
1997) and teachers inthe 1997 choice cohartthe creation of TRS&and the corresponding
reallocation of risk and flexibilitywas a Pareto improvemeramong teachers, the decision to
transfer to TRS3 implies an imprewment in utility, while declining to transfer implies
maintenance of the status otioFurthermore, the large proportion of teachers who chose to
transfer to the hybrid pension plan, (approximatelyp@gcent suggests that prior to its creation,
there wasubstantial space for Pareto improvement.

% This argumentannot be generalized further because teachers hired after 1996 did not have pension choice and som
certainly would have preferred TRS2.
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% In the decade preceding 1997, when employees enrolled in TRS2 could choose to switch to TRS3, the employet
contribufon rate averaged 6.6 percent, ranging between 6.9 percent and 6.03 percent. In the decade preceding 200:
employee contribution rates ranged between 0.15 percent and 4.26 percent.
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3" The ICMA calculator sets a default salary growth rate of 1 percentuBedaflation not accounted for, this reflects

1 percent growth in real salary.

3 The materials provided to teachers in 1996 do not discount future benefits beyond accounting for inflation. The
materials available 200@resent express all pension valuéreates in nominal terms. We maintain an assumption of

3 percent inflation, which is consistent with letegm inflation rates in the U.S.

31



I"#$%'L0";%(&+4('B74+F%'M4,+3'>4)%SN'EO0%.",%">".,+("$'D55%F3&

1997 Choice Cohort 2007 Choice Cohort
Dep. Var.:Choice = TRS3 1) ) 3) “) 5) (6) @)
)B.Cl1%&06% -0.014: -0.004¢ 0.013c -0.001¢ -0.022C
(0.0125 (0.0125 (0.0125 (0.0199 (0.0225
)B.Cl%&>! -0.049¢***  -0.0591*** 0.004¢ -0.040:* -0.0652**
(0.0120 (0.0119 (0.0125 (0.0195 (0.0223
)B.Cl?%&>> -0.159C***  -0.175z***  -0.033¢<* -0.058¢* -0.0757**
(0.0121 (0.0121 (0.0150 (0.0236 (0.0269
)B.CI>¥ab -0.3737**  -0.4007***  -0.203&*** | -0.170(*** -0.201.¢***
(0.0154 (0.0157 (0.0197 (0.0452 (0.0539
X.:+.E!,31456" 0.1122%** 0.074&*** 0.044£%*=*
(0.0079 (0.0089 (0.0091
D.3E.9CIH81. 0.0191** 0.017€** -0.000¢ 0.032( 0.0247 0.017¢ 0.005¢
(0.0067 (0.0067 (0.0068 (0.0170 (0.0170 (0.0194 (0.0194
[+03,*,+JC!):,83 -0.047¢* -0.0502** -0.052¢** -0.009¢ -0.008C 0.0177 0.018¢
(0.0188 (0.0187 (0.0188 (0.0386 (0.0386 (0.0437 (0.0436
I+03,*,+JC!K7B*L -0.0907***  -0.091t***  -0.0921*** | -0.0817 -0.082C -0.115¢ -0.115¢
(0.0206 (0.0205 (0.0204 (0.0498 (0.0499 (0.0610 (0.0612
+03,*,+JC!M,:N83,* -0.0552** -0.0537** -0.0492** 0.051C 0.055¢ 0.059¢ 0.0642
(0.0180 (0.0177 (0.0178 (0.0359 (0.0361 (0.0401 (0.0404
[+03,*,+JC!08+,-.1)G.9,*83  -0.060¢€* -0.060¢* -0.059¢* -0.099¢ -0.095¢ -0.067¢ -0.062¢
(0.0281 (0.0281 (0.0281 (0.0995 (0.0992 (0.1065 (0.1063
)E-83*.E!S.B9.. ! 0.0448*** 0.037E*** 0.036(*** 0.018¢ 0.023C 0.0217 0.0271
(0.0058 (0.0058 (0.0058 (0.0150 (0.0151 (0.0170 (0.0172
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(0.0096 (0.0096 (0.0096 (0.0551 (0.0550 (0.0600 (0.0597
I3E19:.G.3+C)9k -0.031&** -0.027¢** -0.029¢E** -0.045( -0.0471 -0.003¢ -0.0062
(0.0096 (0.0096 (0.0096 (0.0495 (0.0489 (0.0540 (0.0532
ISE19:.G.3+C!6N.*,87!I[E=  -0.0395***  -0.038€***  -0.041(*** | -0.005¢ -0.0121 -0.0157 -0.0217
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(0.0088 (0.0089 (0.0088 (0.0202 (0.0201 (0.0229 (0.0229
6*0117C!'V+0.9!(GI®,G89J  -0.03971* -0.0321 -0.0371 0.044: 0.045¢ 0.046¢ 0.0492
(0.0191 (0.0191 (0.0191 (0.0371 (0.0371 (0.0415 (0.0415
6*0117C!U.9*.3+IP0O!+. 0.0010*** 0.001(*** 0.001(*** | -0.000¢ -0.000z: -0.000z: -0.000s:
(0.0001 (0.0001 (0.0001 (0.0003 (0.0003 (0.0003 (0.0003
S,:+9,*+@6L+.16089L 0.0037*** 0.003(*** 0.002¢*** | -0.133¢ -0.135¢ 0.069: 0.070C
(0.0004 (0.0004 (0.0004 (0.0704 (0.0703 (0.0822 (0.0819
)9.8C!/,+J3 0.001¢ 0.001Z 0.001( 0.059¢* 0.059¢* 0.021¢t 0.021¢
(0.0097 (0.0097 (0.0097 (0.0251 (0.0251 (0.0281 (0.0281
)9.8C!62Y29Y 0.013¢ 0.012¢ 0.010¢ 0.083¢€*** 0.082&*** 0.078&** 0.0782**
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1997 Choice Cohort 2007 Choice Cohort
Dep. Var.:Choice = TRS3 1) 2) 3) “) (5) (6) @)
)9.8C!4173 0.031¢** 0.031€** 0.0287* 0.046¢ 0.045¢ 0.0347 0.033¢
(0.0119 (0.0118 (0.0118 (0.0271 (0.0271 (0.0299 (0.0299
A.89C!I"#! -0.0482** -0.0501***  -0.069(***  -0.0711***
(0.0148 (0.0148 (0.0168 (0.0167
4983:[.9'K132: 1\, 3! $###:N 0.002¢***
(0.0003
OUX\456%80UX\456"R,3! 0.000¢*** 0.000£** 0.000€***
$1000s) (0.0001 (0.0001 (0.0002
Observations 21,18¢ 21,18¢ 21,18¢ 4,751 4,751 3,874 3,874
Pseudo R 0.07z 0.07t 0.08C 0.01z 0.01Z 0.01t 0.014
AIC 21997 2192¢ 21811 6341 634¢€ 533% 5337
(
(
I"#$% PO'EO%.",%">".,+("$'D55%F3&'45'1%"F 7%. D55%F 3+0%(%&&'4(';%(&+4('B74+F%
(
1997 Choice Cohort 2007 Choice Cohort
All Observations Active Choosers
1) (2) 3) 4) 5) (6)
Teacher Effectiveness 0.025€** 0.038¢* 0.0562**
(0.0086 (0.0189 (0.0215
Effectiveness Quintiles
1 Ref. Cat. Ref.Cat. Ref. Cat.
2 0.009¢ -0.0871 -0.024¢
(0.0278 (0.0603 (0.0680
3 0.011¢ 0.0621 0.131¢
(0.0281 (0.0599 (0.0672
4 0.018¢ 0.016: 0.096¢
(0.0278 (0.0602 (0.0680
S 0.064* 0.082¢ 0.133¢
(0.0269 (0.0604 (0.0702
Observations 2,296 2,296 675 675 561 561
Pseudo R 0.057 0.057 0.020 0.026 0.034 0.038
(
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9E=/$%=9>(-/=;(=;9(:"C%#/%=9E (/&(2">9.(3J7("D(8%P.9(J*

33



%4 -.00'/0' @+&3.+#-3+4('45'D&3+:"3%)'9%$"3+0%"%(&+4(‘H#2'E, %
e1"=9@ (h9#=/:%. (EWENBE(=9(=;9(EW#9%>(P9=-99 884> (K] (W9#:9&=/.9("PEQ#CUBIMEI%:; (%09

BT Vi (| CKKH(V; 9V =

§ Average Relative Value by Age
=
o
(]
o
— O
=
¥ 8
E N
z o
z 8| et TR NL
& 8 oot \\
(D —
14
=
= N
o o -
z
o
o
S
=
o T T T T T
20 30 40 50 60
Age
| ——— 10% DC Returns —#— 8% DC Returns
3MT(" s (| GSSH(V; (V" #=(
= Average Relative Value by Age
o
=
o
N
o
S 8-\\
o
= y
> \\l
o
z o \l\.\'
é '\‘\%\‘N
=) Mg
> S
Z a |
o
o
(=]
=d
8 T T T T T
v 20 30 40 50 60
Age
| ———  10% DC Returns —#— 8% DC Returns |
( (



3NV (1 (CKKH(V:":9(V"; #=(
Average Internal Rate of Return by Age
© |
/l
(l
o Ped
')
w”ﬂw
— wwwww ._....IHHP'"’")
< -
2|0 3|0 4|0 5I0 6|0
Age
(
3M+T7(M (1 @55H(V; 9V #=((
(
Average Internal Rate of Return by Age
o |
5 /
/'/ ’
= M.}/#
20 20 40 50 60
Age




*+,-.%' <O'@+&3.+#-3+4(&'45'9%3$"3+0%";%(&+4('6%"$37'#2",$"('B74+F%

3A<TNP! e (| CKKH(V;"1O(V": 4=

Distribution of Relative Pension Wealth by Plan Choice
I
|
T |
I
|
I
|
> I
= I
c |
8 I
T T
c
G
~ I
|
- I \
| N
| mean=84,098
|
i I _——
T T I T T T T
-100,000 0 100,000 200,000 300,000 400,000
NPV(TRS3) - NPV(TRS2)
‘ TRS2 Choosers ———-—- TRS3 Choosers
BA1T(NPVpss (| GS5H(V;":9(V";"#=(
Distribution of Relative Pension Wealth by Plan Choice
. I
|
: /o
\
AN
’ [
- I
= |
c |
[ L,
. |
° |
c
> |
~ I
|
| |
i _ |
mean=-1236/ | mean=4,176
/ |
- I e
T T T T l T T T
-150,000  -100,000 -50,000 0 50,000 100,000 150,000
NPV(TRS3) - NPV(TRS2)
TRS2 Choosers ———-—- TRS3 Choosers



*+ - 06'=0'1%"F7%. D55%F 3+0%(%&&"()';%(&+4('BT4+F%
(

Predicted Probability of Choosing TRS3 with 95% Cl's

w
o |
< 4
o
0 20 40 60 80 100
Teacher Effectiveness Quantile
——— 1997 Cohort —&—— 2007 Cohort (Active Choosers)
(
(



Appendix

The models presented Trable 5 utilize valueadded scores estimated usthg model described
in equation (Al), with standard errors estimated using Empirical Bayes procedures as described
in Aaronson et al. (2007).

s N N TP N €% I A A I O (i B R P (A1)

In (A1), i represents studenisiepresentseachersk represents schoglsrepresents subject area
(math or reading), andrepresents the school ye&tudent achievemerg normed within grade
and yearand! g0, IS regressed againgte following prior student achievement math and
reading Ait-1); a vector of student and family background characteristics,(ace and ethnicity,
special education status, gifted status, fa@e or reducegbrice lunch status); class size@;);
grade effects(); and year effects! () The remaining teachdixed-effect (!,) is the VAM
estimate for teachg¢mpooled across all years the teacher is observed in the dataset.

In TableAl below, we present additional results utilizing vahulled scores estimated using the
models in equations (A2) (A4). The model described by (A2) modifies (Al) by dropping
school and classroom level variables, controlling only for student covari@tesestimates
presented in Table Al are from the earliest year available, which is the year closest to the point
in time when a pension choice was made.

! !"#$%! H My +X!":8! Ill ! !!"#$% (AZ)

The model described by 8\ modifies (Al) by adding a school fixed effect, . The teacher
fixed effect is then measured relative to other teachers in the same school.

I P Vg (A3)

Py Bt 0

T o

! pagse! NENEY

The model described by @\ substitutes a student fixed effect for the observed student
covariates in the first model.

Pragoe! !l D Lyt P DG U T T g (Ad)

The student achievement measures are test scores on the Washington Assessment of Studen
Learning within year and grade, which are standardized by year and grade.



Table Al. Estimated Marginal Effects of Teacher Effectiveness on Pension Choice

1997 Choice Cohort

2007 Choice Cohort
All Observations

Active Choosers

)] (2) 3) (4) (5) (6)
= Teacher Effectiveness  0.030¢* 0.0410 0.0504*
S (0.0099) (0.0222 (0.0248
e Effectiveness Quintiles
= 1 (Ref.) (Ref.) (Ref.)
%]
E; > 0.028¢ -0.097¢ -0.0487
T 2 (0.0290 (0.0597 (0.0676
£° 3 0.082¢* -0.033¢ 0.004z
© (0.0270 (0.0560 (0.0679
§ 4 0.0352 0.075C 0.096¢
D (0.0281 (0.0587 (0.0711
g 5 0.0867* 0.0137 0.054:
» (0.0276 (0.0608 (0.0689
é g TeacheEffectiveness 0.017¢* 0.030¢ 0.038:
=& (0.0086 (0.0188 (0.0216
33 Effectiveness Quintiles
o N )
59 1 (Ref.) (Ref.) (Ref)
F=the]
=&, 2 0.0241 -0.001¢ 0.015¢
ge E (0.0277 (0.0606 (0.0683
ES®© 3 0.048¢ 0.022¢ 0.0811
8 e (0.0278 (0.0600 (0.0661
g S 4 0.0391 0.033¢ 0.081Z
29 (0.0270 (0.0612 (0.0691
23 5 0.047¢* 0.0831 0.069
(0.0272 (0.0601 (0.0692
_g Teacher Effectiveness  0.005: 0.004: 0.001cC
e (0.0086 (0.0199 (0.0225
2 Effectiveness Quintiles
2 1 (Ref.) (Ref.) (Ref.)
£
U% @ 2 0.016¢ -0.115¢ -0.1241
g (0.0269 (0.0617 (0.0671
g0 3 0.008: -0.046: -0.060:
B (0.0274 (0.0604 (0.0669
= 4 0.0087 -0.004¢ -0.058¢
< (0.0272 (0.0615 (0.0701
E 5 0.028¢ 0.000¢ -0.0151
= (0.0265 (0.0612 (0.0686




