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Abstract

In well-functioning markets, firms thar experience economic of financial distress generally
[ace substantial discipline by capital and product margets. Worsening conditions of trade
motivate or compel Hons w downsize, merge, sell assets, restruclure debl, and so oo, The
cxpected costs of distress motivate 115k management ex ante. In the case af financial
intcrmediaries, the extent to which private market incentives for risk management may he
wealk kos recoived subatantial attention, espocially for banks and other depositoty Institwiomns
where povernment deposit insurance substant’ ally protects depositors from losses fraim firm
ingolvency.

Thiz paper provides evidence of whether market discipline constraing the growth of
property-tiability insurers that experience deterioration in their financial condition. If a
property-liahility insurer fails, state guaranty funds provide material protection against loss to
moesl policyholders, thus contributing o moral hazard, Costly scarch by prospecive insarance
buyets and insensilivity to insolvency risk by others (¢.g.. those compelied to buy Liabality
insurance even though they have few assels at risk il uninsured) also reduce markel discipline,
al least for somme insurers. On the other hand, limitations on the amounts and types ol losses

that are coversd by guaranty funds encourage many bayers to dzal with safe insurers, and



moral hazard is plausibly less severe than in banking.  Because many insurers also have large
franchise values that zre exposed 10 material erosion in the event of financial {or eccnomic)
distress, they have significant (private market) incentives to reduce insolvency risk ex ante and
to take actions to preserve franchise value following nnexpectedly puor performance.

We provide evidence of market discipline by analyzing revenue growth of property-
liability insurcrs surrounding “atings changes by the AM, Best Company, the largest insurance
ragng agency, Tor a large panel ol insurers for the porind 1991-1996. Consistent with
substantial market discipline, univariale comperisons and lixed etfects regression results
provide sirong evidence of lower revenue growth lor insurers that experienced rating
downgrades in the year of and lollowing the downgrade, The results imply that worsening
finumcial condition and acendant downgradas were accompanied, on average, by lower prices,
sales volwme, or bolt,

The evidence of revenue declines is strongesl fur finns Uit were highly rated prior to a
downgrade. Becanse solvency regulation is unlikely ro bind for those insurers, this finding
sugEests that their slower revenue growth was not due to mergased regulatory monitoring or
scrutiny. Our regressions alsa sugges: that high-ruled firms that cxperienced downgrades on
average graw more rapidly in the year prior te the downgrade than cemparable firmas that were
not downgraded, which sugpests aggressive expansion by some firms prior to the downgrades.
We also provide evidence, albeit weaker, thut rating vpgrades are followed by inercased
revenu: mowlh,

A large literature has examined the efTects of rating changes on firms™ sinck and hond
prices (e.g., Holthausen and Leflwich, 1586). We focus instead on product market responses.
{ur sample encompasses insurers with publicly-traded stock, stock firms that are not publicly
traded. and mutual fimms. Ouor main resuit — that downgrades ate accompanied by slower

ravenue growth — contrasts sharply with evidence provided by Billet, Garlinkel, and (3 Nea]

[ ]



(1998} thut bunks increased insured deposits following raling downgrades by Moody's. While
our wnalysis by no means implies thar insurance guaranty funds have no effect on insurance
market discipline (sce, e.g., Lee, Mayers, and Smith, 1997, und Bolin and Half, 1999), they
suggast that matenal markel disciplice remains despite guaranty fund protection and other
lactors those dull inscrers’ incentives for rigk management. The findings are thus consistent
with Crabbe and Post's {1994 analysis of commercial paper markets (non-financial firms
reduce outstanding comimercial paper tollowing rating downpgrades?, and with Fenn and Clole’s
{1994 indircet evidence of markel disciplime in lile insurance (lite insurer stock price declincs
during 1989- 1991 were concentrated among firms with probweni asscts),

Section 2 elaborates our main hypotheses concerning revenus growth, changes in financial
condition, and ratings changes. The sample and data are described in Section 3. Section 4
presents univariatz comparisans of revenue growth for subsamples of high and low rated
tnsuers that capericnced a ralings downyrade, an upprade. ot no change in rating. Regression
results are presented i Section 5. Section & contains a brief summary and conclusions.
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Abstract:

The Tntemel has the potential to sigmficanidy reduce search custs by allowing consumers
lo engage in low-cosl price comparisons online. This paper provides emprical evidenee that the
rise of Tlemnet comparison shopping sites for life insurance has had a major fmpact on prices in
he: 1990s. Using micro data on Lfe insurance policics, the results indieate that, controlling for
melradual ard policy characteristics, a 10 nereent increase in the share of individuals vsing the
Internet wduved average prices for the group by up to 5 percent. Rising Internet usage docs not
lover proices for policies types that arz not covered by the websites nor does 1t appear to lower
prices in the perivd before the insurance sites came online. Ovarall growth of the Internet has
reduced term life prices by % t0 15 percent and mereased congurmer surplus by at leagt $115-215
mulbion per year and perhaps as much as 1 billion, The tesults also show that the ireroduction
of the Internet scarch sites 1s mibally associated wilh an increase in price dispersion within
dernographic groups, but as the share of pople using the techinoluygy dses further, dispersion
talls.
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1. Introduction
The last five years have wimessed an explosion in the aroath of elecironic

commmerce and Interel marketplaces as alternatives or supplements to tradilional retail marfets
(McCQuivey et al, 1998), Consumers can now go enhinc and comparison shop belween hundreds
of vendors with mwch less effon (un in the phiysical world  The traditional cconormic view
Sugzests that, a8 a result, the Intemet should reduce search costs for consumers and therehy
reduce prices and make markets more competitve.

Deypile this presumption of increased competition, bowever, cxashing cmpirical work on
the Internet hus not been as clear on the msue ol how clostromic commerce changes competition:.
Although the inherertly limited availability of data on such a new sector has meanl Ll most
exisfing work has mvolved directly ccllecting and companng prices on and offline for a specific
sector sich ag books, the results from this hierature have not contorimed (o the tradmional view of
tallmg search coats. Thesc studics have gencrally found large dispersion of pricas onling ard
prices wither modeslly lower or actually higher than their offline counterparts.” To the extent tha
Lhere is a convertional wisdom in such a new area it is thai the Intemnat may have incteased
product dilferentation and price discrimination mere than it has price compsatition

Because of the data constrainl, however, existung work has nol been able te examing the
impact of the Internet on olflne markets, instead taking prives oflline as cxogenois. Tn thig
papur, we will present the first cmpirieal evidence on the impact of Interet conpetition on
prices and dispersion off linc. In ihis sense, our resilts are similar lo existing empirical literane
on search * 13y enmbining Triemat and life insurance indngtry daly sets over time, we are able 1o
document how important the Tnicmet is for niarket competition.

We cxamine term life msuranve, a somewhat hormegenous product with low marnginal
cost. for several reasons, First, in the mid- 1990s, a group of Intemet price companson sites

bepan that dramatically lowered the cost of comparing the prices of term Life pelicics. Sceond,

D ek by Lea (1297 an gars anc Bailey (C¥9Hun baoks, CTs, and sottware suggestthat puives were aclual

Aigher pnlins than m retail stores. More recent worh by Brym olfsson and Smith (19997 on boeks and CDs and by

Clay ctul. (2000} on books bas found peices the same or Jower online but that anling prive dispersicn is guite bigh,
crhaps creater than i retail womes,

© Seethe waork ol Bakuws (1997; 1938} or the survey of Smith, Bakos und Brynjolfsson {1999, Althcugh addressing

i dillerent question, the results of Goolabes (2000ua; 2000b) sagrest that on.ine buying is quite semsilive L Tocal

retail prigs vadation gencrated by local sales tax rates,

" This meludes the worh on the impaet of price advertising on pricing behavior such s Sorensen (fartheoming,

Malyo and Waldfour] (1999, Kwaka (1 934}, er Renbamn (19773 It also imelodes other work exploring the sourees

of proce disperaion such a9 Van Hoomizson (1958} or TabIby and West (1586



lett: nsurance: is one of the rmost widely held financial procuets in the United States, The face
valuc of lite msurance policies sold in 1993 excexded $2 trillion and premia ypically amournt to
severul percent of GDP annually (see ALCT, 1989; Cawley and Philipson, 1299, If the Internet
teduces prices in ihis market, the potential welfare implications are enarmeus. Third, there has
heen a very serious price decline in the cost of lemm life insuwance in the 19908 that is not well
tmderstood and has tuken place coneurrently with the rise of the Intcrnet (see the description in
Dugas, 199%),

To enalyze the relationship, we lake individual poley-level triero data from Litur
Tniernational on the prices of inmurance policies for various owner and policy characteristivs and
match it to micto data on the growth of Internst usape and online insuranee research from
Forresier by the satme owner characteristies, Tn essencs we fit hedonic regressions for the price
of bife msurance on characteristics of the policies and the individuals as well as a measure of how
likcly the individual #s 10 have used the Inlemet or to have resenrched insurance online in a given
year,

The results indicate that the Tnternel sipmificantty increased competition -n the market,
Once the onling insurance sitzs began, the faster a group adopted the [nfernct, (he fster prices of
lerm Life insurance el for that grnp, The tatal imsact of the rise from 1995 to 1997 reduced
term life prices by 10 to 15 perecnl. This implies an ingrease in consimer suplus of at least
$115 10 $213 melhor anmally. The results seem quite wbust in that the Trternet did not have
ary offoct on prices during the peniod before the insurance websiles existed. nor on prices of
types of lift insurance that were not coversd by the websites (1.e., whole life policies).
Interestingly, the data also show thai. the Intermct-induced reduction in search costs actually
increases price dispersion upoen introduction. As it becomes mors widespread, price dispersion
falls.

The paper proceeds as follows: in seetion 2 we discuss the e insurance indusiry and the
el of the Tntermet companson sites. [ section 3, we discuss the theory of search when
CUSTOMCrs have different search costs. In section 4 we discuss our datz sources and the basice
spec:fication. In section 5 we present the basic results. Tn section 6 we consider altomative
explanations of the results. Ln section 7 we cxamine price dspersion within groups. In seotion #

we prasent a basic caculation about the irmpact on consumer surplus. T s2ction Y we conclude,



2. The Life Insurance Indastry and the Internet

A Cverview of Life Insurance

The mmarket for hfe msumnce 15 the largess pnvate ndrvidual insurance market in the world.
In 1998, over 52 mlhon hife msurance policies were purchased in the United States, with a face
valne of neardy $2.2 trlhion dollars, bringing the total nurmber of pobicies n frce o 358 nulhon,
with a total face value of $14.47 trillion (ACLT 1999).

Life insurance can play & mimber of inportant roles in the portfolios of most honseholds.
The prinary [unciion ol hle msuranes 15 w pmiesd 3 pnmary eamer’s dependenis agansi
potentially catastrophic financial losscs in the cvent of the death of the msurcd.  As such, over
half of dll life insurance policies are purchased by individuals hetween the ages of 25 — 44
{Limra Intemational, various vears). (Jther possible reasons for owning lite insurance include
oppordumbies [or tax-advanlaged savings or the provision of hgquidity to estates subgect to T,
estate tax laws {Brown 1999, HoltzEakin, Phillips & Rosen 1994),

There ats many types of policies avadable. One cistinction is belween individual, group and
credit insurance.  Indvidual life insurance policies are sold direct]y to individuals and are
nnderaTitten separately for each purchaser. Group policies are ofien provided by emplovers oo
unions, and are underwrition for the groum as a whole. Credit lite insuranee 15 designed Lo
gharantes payment of a mortgage or other loan in the gvent of the insured’s doath. OF 32 rllien
policies sold in 1998, 22 percent were individual life policies but these policiss account for 60
percent of the face value of coverape, This is because the group, and especially credit life
policies, tend to be small

Within individual life insurarce policies, there are two basic types, tene and whole, The
total arrount of coverage for policies bought in 1998 was split almost equally between term and
whole life policizs. Tenn life pobicies provide life insurnce soveruge fbr a specilied peniod of
rme, such as 1-year or 3-years. When the term period ends, thess policies provide no additional
bhenefit to the insured.  As such, term life pﬁlicies are pure insurance over the pedod of the
contract and are relanvely hamogenous, Whole e pohacs {also known a3 permanent Life or
cash value pelicies), in addition Lo provading msurance over the *“whole of one’s life” {(Graves
1994), wpicilly include a savings u;urlpc-uenf that bilds up a cash value over time. Policy
owncrs can borrow against this cash value, and the accunnlation in the cash value account 18

genctally tax-deferred. 1f at any point the indisidual cancels the policy, the owner 1s entitled o



reverve e tull cash value, minus 2 siemender fee and any outstanding policy loans. For these
reasons, whole life policies have higher premiums per thousand dollams of coverat than do term

policies.

B, Lije fnsurance and the Internet

By 1996, thers were a number of insuranve-ariented web sites thar provided consimers with
access o on-line quoles for mmrance products. The customer wonld, essentially, answer the
medical questiommaire online inchuding age, pender, and the like and enter the amount of
coverage they sought. The sites would then report numenous conipanies t]iat would offer such z
policy and would give a price quote flom each. Importantly, in almost all cases, the mdnidual
does not buy the product online cirectly frotn (hese sites, Indesd, most industry analyses have
emphasized the conservative naturs of the ofHline insurance busingss and their reluctance 1o
conduct commerce enling (see Temkin of al., 1098). Wit these scarch services, the commection
&y k> offline seller remains. Conswmers rust still take a blood test, for example, 10 qualify
vamous palicies, The costs of comparing prices, however, for a given ser ot risk faclors, age,
gender, ete. means that users of the service can et dovena of qucres in a matter of seconds that
woulid previously have taken a graat deal of search. These Tnternet search sites csscntially
provided a new informalion source betwean the consumer and the hift insurance compamy that
was [onmoerly available ooly 10 brokers (see Garven, ZU[]{]].J‘

Two important aspecis of the Intemet insurance sites help us to distingnrsh the
Intemictisearch cost hiypothesis from alternative explanations. First. the compansen sites have
“oeused almost exchusively or tenn life nsurance. This is the more commiodite like product and
is, therefore, eusy to compare. Whole lifc policies are more difforentiated and ihe sites did not
provide comparison yuows for them. Search coste shauld not have fallan for whole policies.
Second. the comparison sites mainly did not start until 1996, whereas Intemet usage had already
inercased significantly for many groups prior to that fime, Infemet growth before 1996 should
nol alfect competition in torm hife msurance, only growth afier the comparison sites came online.

We do noi have arlier data on the aggregate usc of the these sites but Forresier (2000}

reporls Lhat in 1999, about 3 percert of Internet users had ever researched life insurance onling.

* The D] oF sites are Www.insweh, www accuguots. com, www quotecsmith.com, wanw s uremnarket. corh,
www rigiiiquote. com, and wew termsale.comy. Quolesmith began as a phaae in comnarison service and, i late
P 5, Tewamig he fivse 1o provide quotes an'ine.



3. Literature and Theory: Scarch Costs, Pricing and the Internet
Essentially, our approach is to empirically analy.c the anpact Internet prowrh as if it

were a reducer of scarch cosls for online users. In that sense it 15 in the spirit of other empirical

scarch models. Since (e vrginel work on search theory of Sdgler (1961), thers have been
nuneroas models analyzing whe impact of search costs and diffcrential miformation on the
distritntion ol market prices® "The most relevant cxposilion for our empirical work is that of
Stahl (1089},

The Slahl model begins with a fraction of customers, |4, having zero search costs and the
other having to pay a cost for every stors they visit. The custemers search stores sequentially
and the Nash Fouilibnum prices involve the stores choosing prices from a distribution rather
than having a pure sirategy. The positive search cost customers have a reservetion price and stup
searching when (hey Ind & price below that raservation price, The zure scarch cost customers
surmple all prices and buy from the lowest. We view the Tntemet comparison sites as being a
lechnology like . Hor those with access (o the msurance sites, search costs are close to zero.

There are three hasic resulls established in the Stahl mode] that have dircet bearing on our
cmpirical work (of courss, same of e results arc simply restatements of results in e cxisling
search literahire). |

birst, when there are asyxmelnc search costs across customers (1., some have zero
search costs and others do not), firms wil tend to draw their equilibrium prices from a modom
distribution. This means we should expeed to sec price dispersion in equilibeium.

Sewond, as the share of customers with complete infomaation {0 increases, the price
distribution shfis dowrrward monotonically. In other words, as the share of consamers with no
search eosts increascs, average poces should fall. |

Third, when 15 sero, the price distribution is degenerate at the monopoly price. When |
is ome, the distribixien is degenerate at the compelitive price.  As | increases from zero to one,
the thstrbution moves continuously from ore o the ather. This 1% mportan: because 1t implies
that the relationship between search costs and price dispersion is #ed monctonic. Increasing the

share with no search costs will increase price dispersion for small coough starting levels off

* S¢e the work of Diamond (1971], Salap and Stiglitz {1977}, Varian {19800, Burdett aud Judd (1983}, Carlsan cod
hicafes (1983}, or Stahl [ 198Y),



asymmetric information across comsumers. T |4 is Jarge enotigh 1o begin with, then increasing
will reduce dispersion.  The Tarpe initial |1 case is the one assumed by most empirical work on
search. Bitee we will be observing the imtial coiry of the insurance websiles, however, this may
correspond with a4 starting . close to zero.  As the share wsing the Tntemet to compare prices
onlme rises from zero, price dispersion sheuld rise and ther, eventualby fall.®

4. Data on Prices of Insurance and nternet Usage

A fwtaon Life fnsurance

Limra Intemational conducts sncual surveys purchasers of individual life insurance

coniracts m the U.S. Each year, Lincra uses a sample of approximately 30,000 policies issucd by
35 lo 50 participating eornpanies per year, collecting detailed information on the policy
chamctenstics, and prices a3 will as some demographic information on the insured individuals
eluding age, state of residence, occupation, and inceme. For purposes of this study, we have
combined dara from six Buyer's Stidics covering the period 1992 througt 1997. The data are
meznl to be represertative of the populaton of life insurance buyers when weighted by their
surple weighte” They do nol include company identifiers, however, so we cannot incude fimn
duminies.

Cur primary concern will be with the prices of term life policies and how they respond over
me as their biyers bepm ustng the Internet. To keep the product as homogenaous as possible for
QT prIcmg regressions, we resiricl the saoiple o level term policies owned by the preminm
payer, nsurmyg tag life of only one person, for people aged 20-73, and withowl any other riders
{such as a CPI cost-of-Iving adjusnment, etc.), We also luok only al lerms of five years or less
durations (about 70 pereant of term insurance), We do this because during the late 1990s, state

msurance regulators were discussnye changes to reseive requirements for pohicies with Inng-termn

P Surensen | 199%) has rugpeated. alheit in 2 slightly differer vontext, thar the maximuoem Qispersion oeeurs g1 verv
low levels ot sgarch cuats and thal fu- most pleusible rangcs, reducing search ¢usls reduces dispersion. Tnnur datg,
we will have transection prices (e, quantity weighted) rather than Tisl pricos which is likely te indfluence this result.
We simuwiatzd the Stabl medel using a linear dermund curve and the basic cost stracnure given in the numer cul
cxample of Stahd (19489 and computed the sxpested difforonce betorecn the Lighest and lowest price and the
varanee. We found that the dispersion was increasing with g toaboul |1 in this case. We found similar Tesults
using cxpected orcer statistics and quantity weiphting to check the influance of using trangaclion prices tataer than
list prices.

¢ Mere details on these dara can bo found in LIMRA {1995,



precium guarantess (Low kncwo as “regulation Triple XX%). This regulatory action may have
allected prices of longer-lerm palicics in a way thal s difficult to adequalely centrol lor.

Several mdividuals lack some of the demagraphic or policy information so we must drop
them, Even with these various restrictiors, we still have ahmost 11000 persoir year obscrvations
and about one third of the total term life insurance in the saruplc. summary statistics for the

msurance variables are listed in table 1.

E. Data on Interner (e

It would have heen ensiest to track the impact of the Tnternet iT the Limra data hard asked
the individuals whether they had theinselves checked insurance sites oniing. Lacking such
informarion, however, we instend create 2 mcasurs of the probabality of Interner usage tor each
mdividual in cach vear based on their ohservable characteristics. To compule this mearure, we
lurn to the Technographics 1999 survey of Forrester, a market research COTTIPLY,

Farrosler conducted 4 nationally representative survey of abmost 100,000 people in latc
1998 that gathered information un their computer ownership, Internet use, online buying
behavior, and the lke, as well as demographic and geographic information en the individusls ®
One of the quest:ons Forrester asks of those with online acoess is how lon g thev have been
coline. Another is whether they have ever ressarched various products online and ong of the
produets they report on is surance. loportanly for our purposcs, the Fomester sunvey collects
4gL, state, occupation, and income information that we can match 1o the Limra data. Oceupation
and income are harder to mateh than age and state becauss the ocoupation codes do no: march
precisely acrss the iwo datasets and because the Forrester income iz for the family whle the
Limma mcome iz for the mdividual.

We compute fur each age-state- yuar, age-occupation-year, occupation-slate- year, and
age-incoine-yuar Lhe share of people in that group that had oniine zccess. Ve retrospective data
on online usage go back @ 1994, For 1993 and 1992, we reduce cach proups’ 1994 online usage
by overall rate of growth of domain rnames as tabulated by |he Intemet Soflware Consortium
(2000). In the few regressions where we use the early information, this adjustment had little
impact on the resulis smes onbine usags rates were exiremely low in those early vears. The
ovenall share of people with onlinz access rose from 2.6 percent in 1992, te 5.1 percent in 1993,

¥ Mure details on the Formester data can be fvnd in Goolsbee and Klenow (199%) or Bemhett e al, (1993),

|



8.9 purcent in 1994, 15.7 pereent in 1995, 26.7 percent in 1996, and 38 % percent in 1997, OF
key importance for our regressions is the considersble variation in both the fevels and growth
patterns of online usage between groups. Not all groups grow at the same mate over tine,
Because we arc concemned with the use of the Internet for CUITPALINE IMSUTATHCE PGS,
itclucing a measiure ol Inlernet usage m a price regrcssion is equivalent to assurming that the
growth of insurance sites 1s proportional (o use of the Iniemnet. Since ihe nsurance sites mainly
did not begin unil 1996, our basiz measure of Intetnet use for the group will be zero unnal 1996
and then equal to the share of people online after that, We will also show rosults thal vumpare
the impect of Internel usage in the sarlicr years on insurance prices to check if rsing Interncl use

is spurivusly correlated with prices.

O Sprecification

Oner the lasl half of the 199y, life inmrance consumers witnessed a [arge declme in the
2riee of term life insurance. Without taking account of any cortrols, the average price paid per
$1000 for a renewable one year term policy was $3.20 m 1993 and by 1997 had fallen more than
20 percent to S2.50.

tgnonny other costs, the actuarially thir pricing of 2 one-year term policy that pays out a fics
value o'F on the last day of the year will depend on the probabilily of dying dunnyg the periad, g,
for an individual of type a, and on the interest rare r according to P = Qu.F{ 1+r). Hagher expected
mortality rates thigh g} and lower inkerest mtes (r) raise the premium. This approach 1
consistent wath the typical regulatory approach of setting reserves strietly on the basis of interest
and mortality, exeluding other expenscs (Graves, 1994). Extending this formmula to nmltiple year
pohicies is straighuiorward.

Our regressions will attempt to explain the price paid for leon policies. The dependenit
vartable is the log of the price per $1000 of face value of insurance. We do not have » direct
calcnlation of the survival probebilily for the individual so w2 include standard variables o
proxy for it including ape dammies, 2 non-smoling durmny, a gender durmy, marital stams
durrinies, and a dummy for whether the palicy is “rated” rucaning the individual belongs to a
special risk class because of some personal behavior such &s bring an amateur pilot. We also
inchrde state dummies and ocoupation dummics (o aceownt for differences in health ar
demographic characteristios across proups that are correlated with 1if expectancy as well as



dummies for whether the policy was purchased fiom an own apenl ard whether it was a
partivipating policy.®

In addition to these vanables, we want to allor [or econormies or diseconomies of scale in
the costs of palicies of different sizes and lengths, as discussed in {awlcy and Philipson (1999).
Therefore we include policy length dummics and three (ems for the value of the policy m real
dollars to allow for nom-linearity {these are the log of the real amount, the real amount, and the
real amotnt squared as well as dummics equal to on il the reported value was censored at the
ez valve in the vear). In practice, ihough significant, these nomr-linearitios had littles offoct
on our results as we lned varous tunctional forms and got the same answess. We wc Lhe
monthly CP1 as the deflaror and the inverse of ong plus the Baa hond rate for the intercal rate
tertn {mised o the length of the policy for term lengths more than one vear). W also include
vear dummues. 'The coctlicient on these dummies pives ws a price index in log terms tor ihe cost
of identical tern-1ife insurance over the period.

5, Basic Results
A. Price frends for Term and Whole Life Policies

The results from this regressinn are: listed m cohunn T of teble 2. The explanatory power of
Lhe regression i high with an B is 837 These variables cxplain a larpe fraction of the variance
m pelicy priccs. The coefficients on the explanatory variables are [ully in fine with cxpectations,
Policies for tnen cost about 20 pereent more than tdentical policies for Ganales, for smokers. 45
percent more than for non- smokers. When interest rates rise {lowering the inverse intersst rate
term), this reduces prices. Most importantly, the results show a dramatic decling in prices of
term lifiz insurance, especially toward the ond of the sample. Relative to real prives m 1992,
prices for identical policies were about 1 percent lowar in 1994 but almost 19 percent in 1996
and 27 porcent lower in 1997,

Thus prices seemed to fall most ar the time that the Intemnet insurance comparison sites came
online. Who.e life prices make an interesting eomparison since the insurnce sites did nol cover
such polizics, Calumn 2 of the table repeats the speeifization of column 1 now for the e of

¥ Part cipaling policies are typically issoed by motual s insurers, They alivw the policy owner (o participate in the
cornpany's surplus via dstribution of a policy eowner dividend



whole ther than tenn policies.” [nteregtingly, at the start of the sample the whole and the tem
prices changes were very similar —term life prices in 1995 were 6.8 prercet below 1992 Jevels,
whole life prices were 6.7 percent below. In 1996 and 1997, however, prices dropped
dramutically for torm policies while whole lifi policies rerquimed constant or cver rose slighily.

B Term Price Trends dvross Demographic Groups

Next, m mhle 3, we repeat the term hfe hedonic regressions but compare price changes
among grouos for which Inlemet usage grew at different rates to get suggestive evidence as to
whether there 1s anv apparent 1ole for the Internet, Colurm 1, gives the resulis for palicies in
California, Virginia, and Waslington—the stales with the highest Interret pencitation (almost 4
percent i 1897). Colwrn 2 Jooks at policies in Alabama, | ouisiana, Kentucky, and Arkanzas-
the states with the lowest pencitation {about 29 percent in 1997), The results show that prices for
1dentical policies in hiph Iniemet states fell sipmificanty fastor at (he end of the samiple (1997
prices were 32 percent below 1992 levels) than they did in low Tuernet states (1997 prices were
about 13 percent balow 1992 levels).

The same tung is trye in colamns 3 and 4 which compare polizies for pemple 1o occupation
vodes 1. 10, and 11 (professionals, students, and rnilitary) that had average Internet use of about
49 percent in 1997 to poiecics for people in oocupation codes 6, 7, anc 8 {operalives, sorvice
workers, and [armers) that had Intemat usage of 22 percent in 1997, I columns 5 and G, we see
that the price declines were also sigmificantly larper for peapie under age 30 ([ntemet uge of 46
percant i 1997) compared with people over age 45 (Intemet use of 34 percen: in 19973,

These regressions sugeest a correlation berween Intemet use and price declines. Tnour
attempl lo attach a cansal relationship between the two, however, weo need mors detailed data ou
Interned usage and we need to confront pateniial allernative explanations. We address those

Esues in the seclions below.

' Sine the whole |ite polizies are not of limited durativn, (kers is re wey to limil the lenpeh of the palivies to § five
yeurs or loss. We estimate the policy lengtk as heing 20 minus age fir women and 72 minus age for men. Griven the
banger tima trame of these policies we use the five-year bond rate rather than the one viear and include the interest
TNt 0O its oWn i Lhe regTessions, though this 4 ool matter for the results,

JLh



7 Busie Heguits

In table 4, we add the probability of Intemel usage (caleulated from the Fomrester data
described above) to the price regressions. We compute the Internet usage in cach year share for
age-state, age-ocoupation groups, agu-income, and occupation-stale groups, as listed 2t the top of
the cohunn. The standard errons are currected for the fact that the Internel usage variable varies
only by group-year and not by individualyear, In every case, the coetficients are negative and
significant indicating that prices: lor identical term L policiss for people in a given group foll
more during those periods it which the group had faster adoption ol the Internet.

MNote: hat these results cannct bo explained by level differences in price or fife expectancy
across groups since s will be absorbed in the age, slale, occupation, or vear dunmics. Peuple
age 23 to 31 have lower life insurancs prices than people age 45- 50 because of health
differenies, lifestyle choives, and mary other reasons and these reasons mmay be corrclalud with
Internel usage. This will not appear as a positive cocfficient on Tniemet usape in our TCHTUSSI0TL,
however, These regressions show the etfect of increasing Internet usage on prices separatcly
irom whatever price level differences exist across grovps.

The mapnitudes of the coefficicnls indicate that increasing the share of a demographic group
that uses the Inlemnet by 10 percentage peint lowers prices for the proup by about 15 to 45
percent depending on the specificatton. Bocause of the potential measurerent emur mn the
occupation aul income vanables mentioned above, we will concentrate our results helow on the
ape-state varation bul the findings ware very similar in alieost every case, no matter which one
we used,

In addition, ihe Intemet usage variabie seems to explain an impartant share ol the total
decline in prices over this period. Tn the baseline results withoul Internet use, as previowsly Lsted
m celumn | of table Z, prices fell about 27 percent over the sample. In these specitications, once
we contre] far the role of Intemet usage. the year dummies are significantly “ess important. The
tolal decline is only 6 percent wnd not significant in the age-state regression mcaning thar the
Intermet can explain about three quarlers of the total price declings in term life. Lven in the
regresaions where the Internet variable 14 measured with emor (Le., that include veeupation or
woume} lhe Internet still appears o explain between ore quarter and one haif of the total decline.

The implicit assuniption in these resulls 1s that a constant fhactzon ol all Tntemneat users chock

insurance siles online and this fraction does not vary across groups. Even with that assumption,
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unless the faction s literally ong the cosflicient will be modified by some nlaewn sealing
factor. To loosen these restriciions, we hum to the question in the Forrester data about whether
the mdrvidual with onhine acoese has ever researched insurance omling. We compule the share of
eac group that has done so and multiply it by the share with onling acegss in cach vear, This
mves us a measure of the share of the proup that both iwas onl ne aocess and hus rescanched
insurance onhng, This puts a reasonable scale Botor on the results and sirmiltaneously allows for
ditfarent fmroups 10 have dillering hkelihoods of researching insurance online.

One problem with this measure 1s that since only 10% of online users report researching
maurance and the mean share of [Mremet neets 18 only about 27% m 1996 md 39% 1n 1997, there
are many smaller demographic groups that suller fum stoall sample problums so Lhe composite
measure may tend o add nose to the Internet varable (1.c., the mean of the onime research
measure & riphly 2,79 0 1996 and this will 1end w0 show up as wero fur small demegraphic
groups). This measproment crror will iend (o bias the coelficient kward zero.

The resulis from usmnyg this nsumnee measure by agc-state- year as the explanatary vanable
it presented in oolumin 1 of table 5, Despite the added noise from the small sample problem, the
coetticient shovws & strong and sienaticant impact of the nicrnet onpriccs. For a group with an
average probabihty of researchang msumnee (about 108, condiiona] on Internet aceess), raising
the share of the group using ihe Internel by une percent lowers prices by about 2.5 percent,’

T mesults poind W thie Eoporanee ol Intermel usagee [or prces cven within sroup. In
the next zection we consider the major altamarive explananons for thess findings.

0. Alternative Fxplanations

A Unohservable Differences Aevoss Groups

Our resulls account for age, occupaton, and state fixed effects. 11 there are distinet
differences in the life expectancics of vanous wteractions of these variables in a way that s
correlated with Intemet usage, this could bias cur results, To deal with this issue, in columns 2
and 3, we add age-occupation-state interaction dumymiss, When we do this the number of

V- A cocfficient taat oxoceds onc in absolute valus. as it doss here, 1s eonzistout with 4 acarch cxternalit> in the
sense of Sawop and Stiglitz { L¥77), ie., when a targe share of the members of a proup begin using the Inicmet to
roscarch insurance, this can reduce prised far ¢vervone in1hs eroup, not just the [ntermet uzers, Because o data,
lwweever, pive the sharz of the entire groop that researches insurznce anlire rather than the share of the potzntial Iife
ingurance buyers in each proup, we canncl be sure aboeul the absolule mapaitude vlthe caelTiciznl S0 we will o

pursue Lhe ealemnalily pointin the resulls thal Sollow.



dummy variables reliting 10 these faclurs rises from 68 to 2933, Now rather than JUst younger
poople having different prices than older people, high-skill difforent fom low: skill, et we
allow young, high-skill paople in Califimia to have different prices than young, high-=kill

people in Nevada and all the other permutations. Once we do this, we are wentifying the impact
of the Internet exchisively from the changes across tme within u gven groun— whether prices
fall more for 30-35 year old service workers in Florida in Lhoss vears in which their prohability
of using the Intemet rose more.'

The results :n both cases still show the same sigmilicant effect of the Intemet and, if
anylhung, are larger than before. The coefficient i the online wsage regression (column 2yiz- 71
versns - 3 before. The cocfficicnt in the insurance research repression is -3, 15 versus —2.373
before.’* Note that the inercase in the R® is modest despite the increasz in the number of

dumrnies. In both cases, it rises om abaar 84 o 88,

B. Spurious Correlation of the Growth of Infernet Usaze with Other Factors

Fundamentally, the key sltemalive cxplanation of the results we have found is that the
rowth in Iniemet use is vorrelated with some other urobserved factor that is reducing priccs for
the group over this sample by increasing life expectaney, for example.

The natural way to examine thig hypothesis is by explonng the offeet of Intemet Wsase
dunng the period when there wen: no onling nstwaoce siles (1992 10 1995), Dwring this early
penied, there is oo reasun for dsing Tnternet usage to be corrclated with lower insuranee prices.
I columms 4 we add & verizble that is equal ic the share of the ape-state-year with Intemnet
access for 1992 to 1995 and zero in 1996 and 1997 {in addition to our standard measure that is
7ero from 1992 to 1995 and then positive in 1996 and 1997}, In colwnn 5 we inleract it with the
shar of the age-state group that reports having ever researched insuranee online. The resulls in
both cases show Lhat prices fell significantly with the rising use of the Tntemet during the period
when the insuranec sites existed and with approximately the same magnitude as hefors, but taat
Hising Intemet usage kad no significant effect on prices before the sites existed (and the point

estimatcs ure positive).

* We do 0l include the full set of possibls Cumimies by age x slats % occupation ¥ income bevause the
ifmammg cell size for a1l but the larpest ETOUDS wollld be exiremcly sma. ) if not aetually zero,
* Again, the restlts wore v ery similarusing online insuranee usape by ag=-occupation, age-ineome, ete. or using
pure enling usage rather than unline insyrancs rescarch. We de el repoTt them nere w save spacy.
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C. Changes fn Mortaliyy

The actuarially fair price of a single year term 1ifo msurance policy is a funclion of the
nsured indrvidual’s mortality nsk, interest rates, and the e value of the Bl insuzance
covurags, as we deseribed above. Holding policy characteristics and interost rates fixed,
therztors, ore would expest a decline in mortality fales to reduce the cost af life insurance.
Sincc mortality rates have heen dcelining over most of the 20™ century, it is natural to expect that
the price of term lile insurance should fall over time as well,

s a general matter, mortalily Improvenient fom 1992- 1997 was gradual and will have a
hard time explaining the sharp price declines witnessed at the end of the sample and significantly
more for groups with a high propensity to use the mtemet As a spectfis test of the maportanes ol
mortality chenges, column 6 computes the log montality mtz for each age-state- voar using
sopulation data from the Departiment of the Census and the number of deatis fromn the National
Center (or Health Statistics. We also wied inchidig lags and leads of the martality ratc but the
resulls were identical, Note that since we atready include state, age, YT, and occupation
duarnumics, we dentify the impact of innovations in moriaity relative to e group mean on the
prices f msurance.  The coefficient on mortality is positive and sigmi ficant on prees but the
coefficicnt on the Interngd term is not signi fcartly diffement from thie previous regression. '

Another demonstration that our results aboul the Internet are not the resull of changes in
unobservable factons that influcnce life expectaniey is to examine the impact of Internet usage cn
whole litz prices. Changes to life expectancy should influenee both tenm and whole life policies.
Since the comparison sitcs did not cover wholg life policics, however, we do not predict any
reduction n search costs m (hat arena and the Intemet showld have no effect on prices. The
results are presentod in cohimn 7 using the onling research varable fonline msage results were
the samct  Rising shares of the group using the Intemet to zosearch insurance is not assaciated
with lower whole iife prices al all. “The coeflicient 1s r3¥8 (and not significant) vompared to the
significant tenmn life coefficent of —2. 5. '

* An alieraardve martal iry-based cxplaation js ko argue that the sample of i% insirance buyers chaged in 1994,
wilh less healthy individaals purchasing luss insurance, To cxplair. our resi ts, however, this would requirs that the
select.on effeet be sronger for proups with higher Internet wse. Totest for this, we ran u sample selection Probit on
dals from the 1492 md 1998 Surveys of Consumer Fitances and found no cvidence that (he probability of uwning
tern L iosw wnoe chanped ditfzrentially by age, incotne, education, or aCcuTation groups,



7. Price Dispersion and the Internet
The results confirm that, consistent with the theory of scarch, as the unline insurance sils

have made comparison shopping easier Interrct users, average prices for such users have fallen
sigunlficantly. Much of the existing empirical literature about the Intermet (and aboul search
theary, too) has exarmned whether price dispersion falls when search cosis are lowered. We
have noted, however, that the theory does net have 5 monotonic prediction for price disporiion,
especially when the starting share of fully informed vonsumers 15 low, as it is here,

Using our regression results, we can cxamine the amount of price dispersion within
obzcrvable groups and correlate it to the sharc of people using the Inlemet to research insurance
iour proxy for having no search costs). Ty du this, we tke the residuals from the price
specification in columm 1 of table 2 and compute the standard deviation within age-statc group
Tor each year. This is the amount of price dispersion within 2 group Lhal cannot be explained by
the observalls charelvrislics of the people or the policy types.

In cehamnn | of table 6, we regress these measures of price dispersion on the share of the
age-stale-year with anling access times the shar: reporting ever having researched insurance
online, a3 well as the square and (he cube of the share 10 allow for non-tincarity. Tn cohunn 2,
W also allow for age, stale, snd occupation dunnmics. In both regressions, the results show
evidenue of nor-ineariry. We graph the predicted values as a fanction of the sharg in figurcs 1
and 2 (the vahues in figure 2 are net of the fixed effects.**

The evidence mdicates that price dispersion within proups i rising with the shars of
people researching insurance online for low shares and then falling with the share online onee
that share exceeds about 5 petcent. Allhough (his may seem coumler- Imtuitive, i is consistent
with the theoretical predictions of the literature. When no one has access to full mfonmation,
gving the nrformation 0 a very smalf munber of people tends to increase the smount of price
dispersion. The faet that our data use ransaction prices (thus are weighted by gquantity) will tend
farther ernphasize this point in the results,

" We found the same non-linear naterry using the inter-quartila raage snd The tot] tange rather than the standard
deviaion Tosave space, we do not report these resplee and figures here.
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8. The Impact of the internet on Consumer Welfare

Given the observed impact of the Iniermet on term Life prices, we can make a back i the
envelope calenlation as to the gain in consurner surphus from the price declinea generated by
growth of the anline comparison sites. To do so we will simply nmltiply the change in the price
by the total amount of term 1ife that was sold in 1995, the year prior 1o the mireduction of these
sites. 1L 1s Tmportant to emphasize aguin that since we do not know the identities of the
conpatnes m our sample, we cannol refute the hypaothesis *hal the Internct prmarily shilled
peaple mto low quality policies alony dimensions that we do not measure, 1 truc, the change in
price would not represent a pure inereasc to comsumer surplus,

That said, the total anmualiced new preminms of all individuai life preducts sold in 1095
was $9.6 bilion, According to Limra (2000), 15 percent of these Premmms were for term
policics, for a total of S1.44 hillion of rew term business. Our tesults indicated that the ncreasc
in omling usage from 1955 to 1997 reduced pricos between & and 15 percent, depending on the
specification. This suggests an annual incrcase in consumer surpius of $115 to $215 mllion.

Thas figre may undurstats the magnitude ot the impact of the Internet bacausc new tenmm
policies are dwarfed by rencwals ot term: policies, and we suspact that prices on retiewals might
similarty decine since policy holders have the choiec of replacing an expensive policy wath a
low ticed aktemative, There wers roughly 87 billion of torm life renewal preminns in 1995
(ACLL 1999). I the Intcrnet caused o siniilar 8% to 15% reduction in these prices, that waould
add un additivnal $560 million 1o $1 hilkon in consumer surplus, for a tolal ncrease oliup to
5123 hillion. But even the lower bound of mare than $11§ million per yoaris an exiraordimznly
large consurner gain from a scrvice used by only a small segment of pecple.

One cheele on this caleulalion is to note that this increase in consumer swiplies 1s 2 direct
transfor cut of producer surplus. This ought to come straight out of the profits of life insurance
cottpanes. In reality, i is hard to measurc the impact of this on market values directly snec
most of the major life insurance companics alsc sell many oher types of insurmnce {prirnarily
annuities snd health) and do not breale out profits by type. ¢

The S&T Life Insuwrance mdex on Bloombery, however, indicates that from 1992 1o the

end of 1995, the ndex 1ose, cumulatively, by 62% as compared to 63% for the S&P 500, From



lhe ond of 1995 to the end o[ 1997, however, the index rose, cumlatively by 56% compared
with the S&P 500°s rise of 64%. The total market capitalization of the 50 largest slock insurance
companies at the tine of this writing was just undsr $500 billion so the sector’s
underper{fommance amounted to morg than $25 Billion 1995 1o 1997.17 Obviously, there arc
many reasons for the relative performance of life insurance companies in the period but they do
not rule out up to $1 Billion dotlar reduction i profits duc to lower prices and greater

conpetition.

0. Conclusions and Future Directions

In tus paper we have exantned the market [ur lenm Life insurance fom 1992 to 1997 and
documented that the grosth of Inknet price compatison sites appears 1o have made the mackel
smiticantly more competitive, Conirolling for policy characteristics and a variety of fixed
effects. we find that as the share of people in o proup that use the Intemet and research insuancs
wnline, the mere their quality adjusted prices fall. The data also show, consistent with the theory,
that mereasing the share of people using the Intemel in a group fends (o maise price dispersion
initially and fhen reduce it as Intemet usage continues to grow. The results are robust. The
Intemet does not appear to reduce the price of whole life policies (which were aat covered oy the
Intemet nsurancs comparison sites) arid s not affected by controlling for changes i groap
specific moriglily, Likewise, growth of Tntcrnct use before 1996 (i.c., before the insurance
comparison sites casted) did not reduce prices.

Cregrall growth of Internet usage can caplam a largs portion, and in some specifications
all, of the large price doctines of flie 1990s. The nse of the Intemet fram 1995 1o 1997 appoars o
have reduced term Jile prices by about 8 to 15 percent. litemet comparison sitcs, although,
secrmngly a relatively modest nicl:c of Likernet comneree, have mereased consumer surplus by
at least S115 le $215 million per vear and perhaps as much as §1 billion.

Tn this scnse, our nesults show that, at lesst for some financial products, the ability of the

Intemet to reduee scarch vosts can have a significant impact on market power, When it does o,

" For example, in 1995 “ess than 30% of tolal insurgnee premiums fo the fife nsurance industry was derived fion
lile usuranos prowiiams (ACLL 1999, Since widl term preminms aceou, for rougaly 13% of total 1if2 ins irance
premiums, this means Lhat as little as 5% of fifs insurnee company premiomn income 1= fmm ferm insurance.

' AL the end of 1997, there were 1511 sLock insurance comparica in the L&, though the marker capitabization ul
the stoclk compenies is Lzuvily cuncenlraled among a fow players. There wuere also 100 mutnal comaanies, wiich



i can lead to major consumer wellare gaing but necessarily impiies tha: market power will be
diminished for producers in the markel. The implications lor the rearket value of online and

oftlne companigs could aot be more important.

are legally avanad by their policyholders and do ot issoe stock, so they will be excluded from this ealeulation snd
(s undersiate the impact (i 1998, mutuals accounted for 6% of e conpandes tuw 28% ol he insarmce).
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TABLE 1; SUMMARY STATISTICS 1992-1497

Type Term
Premiuny($1000 of Face) 362
(4.91)
Real Amenrt of Policy 132.97
(in "WHs of 1990 dollars) (136.41)

Lenyth of policy 227
(1.86)

Non-Smoker 774
(418

bdale Nilels)
{(472)

Policy 1s Rated D77
{2661

R Length) 581
(095}

Partwapating Palicy HBE3
(.321)

Sold by Own Agent 975
{.155)

" Crnline 169
(.42)
N 10812

Source; Avthors’ calenlations using data from Limra and Forrester.
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TABLE 2: BASIC SFECIFICATION

Tpe (I) (2;
Term Whaols
[B.E) N3 | =1
{013 0120
2434 -in4e -0533
(01243 {0111}
Dy 0677 -0671
{0128} {.0119)
¥ = 1874 -0t
{.0153% (48]
s =270 -0031
(31; (0145}
Mo-Smaode -4394 - 1573
{0008 {075
PTaale: 1Ka’T L1035
{00495 L85
Raled B140 J365
(201 {0141}
R Lenmh 1453 040
{.36118) {0494y
Participating, -0001 -0312
{.0103) 0092y
Crvn Agenl 235 AG23
(0249} (0173
Cthers: Aunount, Amcans, B,
Length, Marital Marial
Durmmies: Age, Sate, Ape, Siate,
Ociupation Cceupation
R2 237 Jied
s 1012 29917

Notes: The dependent variable is the loy ot the real price of insurance per S1000 of face value. Variables
are defined in the text. In addition to the coefficients listed, both tegressions include the log of tha real
tace valwy, the real face value, and the real face value squared, dumunies if the face amont was censoced
al the waximum reporled value, dummies, and dummies for marital status, as well agec age, stats, and
occupation duries, sy imdicared - the bottowm of the columu.  Column (1) concerns term [ife policies

and the rgression also includes dummies for policy length. Colimn {2) concerns whole Jife policies and
the rggreseion alge includes palicy length as defined in the texr and the interest rate tomy itself as well as
fne interest ralc term to the power of the policy length. Standard crrors are in parenthescs,
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TABLE 3: RESULTYS BY CATEGORY

Term Prices (1) &3 EY] {4 {5} {6}
Sarmpiz STATE STATE OCC OCC AL, AGE
CA, WA, Al LA, 14, 11, 12 6, 7 % <) =45
VA Ky, AR
D43 AEDL 1580 439 0087 0gsT L1239
{.0325) {05553 (0229) (.0372) (0264) {03270
DG4 LR262 =300 -0 - 0143 - (426 370
(0377 (M54} (0215 {0359) (0257) (0325
Das =0A0S -{TER - 1029 =017 - 1127 -Ones
{(.N354 (D583} L2200 {.0331) {0290 {.0335)
[ -.1932 -092 -2 - 1484 -.253 - (WG
(.0377) {0503} (0227 (0384 {,0276) {.032K)
D97 -3203 - 12534 3311 -2293 - 3496 <1411
(0411 {.0526) {0218 (0413} {0260} £.0344)
Cibiers: 20 Vars 20 Varg 20 Vars 20 Vars 20 Vars 20 Varg
Dummies: | Age, Stale, | Age, State, | Apc. State, Age, State, | Age, State. | Age, State,
Oveupation | Oceupation | Occupation Coeupation | Occupation | Ocetpalion
R2 430 828 Al HO6 74l 20
M [451 873 3347 1297 2248 =

Notes: The dependent vanable is the log of the real pricz of nsurance per F1000 of face value, All the
regrosvions concern temm life pelicies. The sample ‘2 rostricted to the group Listed at tae top of the
colwinn. Variables ar: dedned in the wexl. In addition to the coetiicients tisted, al. the regressions inelulg
the variables listed al the botom of the eolumn, These are t1e same as those in columm 1 of table 1.
Standard emors are in parentheses.




TABLE 4; LOG REAL PRICE AS A FUNCTION OF TNTERNET USAGE

Typc 1 (2) E) (4
Ape x State AgexOceup. | ApexTneome | Oceup. x Soate

YBlISE - 5109 - 2269 - 3454 - 1R19
INTERNET (. 118 {{1955) {1074 {.0B60)

093 D600 060 0113 D65

(RUE XY {01 (017) (013H

Lk -1 -.0142 -41301 -{42
{0049, RUE) (.0133) (01213

Da3 -0681 -.(bes -3 -0672
{.0130) 10146 {.0131) {129y

D36 -0515 - 1240 - 0955 A
(0333 {0289 (06341 {0265

147 - {1663 - 1757 - 1401 = 2005
{099 §.0403) (0454) (.U379)
Cthers: 200 Warg 2 Vary 20 YVars 20 Yary

[Dunnnies: Age, State, Ara, State, A, State, Agro Stara,
Oecupalion COccupanion Cecupation Occupanon
Rz 238 37 829 .5}
N 10812 1oe12 267e 108086
Nutes: The dependent variable is the leg of the teal price of insuranee per %1000 of face value, Al

the
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TABLE &: PRICF DISPERSION

4y {2)
) standand Deviation Standard Deviation
% Research 3871 47
{971} {.981)
(% Research)® -68.503 -51.55%
(29 503) (30.017)
{4 Research) 307.002 187.001
(203 9%4) (205.37)
Constarnt g _
{.015)
Dhunemies None Age, Starz,
(lcupation
R* 028 ORa
N 12458 1391

Motes: Tre dependent variabie is the standurd devianan nt'residuals from the price regression 1 columr: 717 of tablz

2. Slandard errors are in parentheses.
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FIGURE 1: 5TD DEV of Price Residuals
by Age-State-Year
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FIGURE 2: STD DEV of Price Residuals
by Age-State-Year with Fixed Effects
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