NBER WORKING PAPER SERIES

THE NOMINAL RIGIDITY
OF APARTMENT RENTS

David Genesove

Working Paper 7137
http://www.nber.org/papers/w7137

NATIONAL BUREAU OF ECONOMIC RESEARCH
1050 Massachusetts Avenue
Cambridge, MA 02138
May 1999

The views expressed herein are those of the authors and do not necessarily reflect the views of the National
Bureau of Economic Research.

© 1999 by David Genesove. All rights reserved. Short sections of text, not to exceed two paragraphs, may
be quoted without explicit permission provided that full credit, including © notice, is given to the source.



The Nominal Rigidity of Apartment Rents
David Genesove

NBER Working Paper No. 7137

May 1999

JEL No. L16, E30

ABSTRACT

This paper contributes to the empirical literature on price stickiness by documenting a high
rate of nominal rigidity among apartment rents in the U.S. between 1974-1981. 29 percent of units
had no change in nominal rent from year to year. Nominal rigidity was much higher among units
whose tenants continued from the previous year, than those in which the tenant turned over. This
suggests that the previous year’s nominal price was used as a focal point in bargaining. Most of the
nominal rigidity among units that turned over can be ascribed to grid pricing, while most of the
incidence among the units that did not turn over can not be thus explained, and probably reflects
downward rigidity instead. Units in single-unit and small buildings were much more likely to

display nominal rigidity.

David Genesove

Department of Economics
Hebrew University of Jerusalem
Mount Scopus, Jerusalem 91905
ISRAEL

and NBER

genesove@mscc. huji.ac.il



Mich of the debate in macroeconom cs turns on the stickiness
of nom nal prices, to which one part of the literature ascribes
nmonetary non-neutrality and t he propagati on of demand-si de busi ness
fluctuations. Although whether mcro | evel stickiness nust lead to
substantial nomnal rigidity at the aggregate | evel remai ns an open
guestion, certainly a prerequisite of the ~New Keynesi an' approach
is that such rigidity exists at the mcro level.!?

| document a high degree of nomnal rigidity in apartnent
rents. Over the period of 1974-1981, twenty nine percent of the
apartnments in ny sanple from the Annual Housing Survey (AHS)
Nat i onal panel had no change in nomnal rent fromone year to the
next . About half of that fraction can be attributed to grid
pricing; the rest | interpret as dowward rigidity.

The incidence varies with observable determ nants in clear,
and intuitive, patterns. Nomnal rigidity is higher in years and
in cities that have a |ow nedian nom nal growh rate. Acr oss

years the incidence is nearly perfectly ranked wth the nedian

grow h rate. Units that turn over have a |lower, though still

substantial, incidence than those units in which the tenant stays

an additional year; however, nost, and perhaps nearly all, of the
Generally, the relevant theoretical literature adopts a

menu cost approach. Caplin and Spul ber (1987) show that when
firms adopt an Ss type policy in price adjustnment (which

Sheshi nski and Weiss had shown to be optimal), and inflationary
shocks are all positive, that noney is neutral. Neutrality fails
when nonetary shocks can be both positive and negative, as in
Caplin and Leahy (1991).



i nci dence for turnover units can be ascribed to grid pricing. The
i ncidence of nomnal rigidity is also higher for units located in
smal | er buil di ngs.

O hers have shown evidence of nomnal price rigidity before,
al though only for goods that represent a tiny share of consuner
expenditure. Thus Cechetti (1986) showed that even in the high
inflation decade of the 1970s, the newsstand price of nmagazi nes
remai ned unchanged for three and a quarter years, on average.
Kashyap (1995) followed the prices of several itens, such as
chanois shirts, and fishing rods in the L. L. Bean, Ovis and
R E I. sem annual catalogues, and found that nom nal prices
typically lasted for nore than a year. Lach and Tsiddon, working
wWth Israeli data on 26 products - principally wine, fish and neat
-, showed that from1978 t hrough m d 1979, when the average nonthly
inflation rate was 4 percent, the average duration of a nom nal
price quotation was nonetheless 2.5-3 nonths. Evi dence of a
different sort is provided by Levy, Bergen, Dutta and Venable
(1997) who in a recent article report for a small sanple of
super mar ket chains that only 70-80 percent of prices are changed in
response to whol esal e price changes.

For Ball and Mankiw (1994), that the individual goods exam ned
are small budget itens is to be expected. "For this theory, the
nmost inportant prices are for those goods bought w th noney, since

the price of goods bought with credit do not directly affect the



demand for noney. Goods bought with noney tend to be snall retai
itenms, such as newspapers and haircuts.” (p. 131)

One suspects, nonethel ess, that the authors would be glad to
find nomnal rigidity in a good that is not a "small retail itent.
| ndeed, housing is perhaps the one | arge consuner itemthat is not
paid with credit. For the renters of the units in ny sanple,
housi ng expenditures constitutes 20 to 30 percent of their yearly
inconme. Aside fromthe inportance of this sector to the econony,
it is especially interesting to find nomnal rigidity in a good
whose asset prices are known to be quite volatile.

The manner of price determnation in the rental housi ng market
al so di stingui shes this good fromthose exam ned in prior research.
Unli ke the market for magazines or L. L. Bean chanois shirts, where
a single seller of a honbgenous good sets a price comobn to nany
consuners, who nmay purchase at will, the market for rental housing
consi sts of heterogenous goods for which negotiation typically
attends each transaction. Few apartments are rented in the
anonynous manner of "small retail goods”. Price may be tail ored by
the landlord to the particular tenant, or it may be determned in
bar gai ni ng between the two. Even when a landlord follows a fixed
rent policy, the opportunity to deviate from that policy is
costlessly avail able, for a new contract nust be produced for each
new tenant and at each | ease renewal regardless of price. To use
t he met aphor of "nenu costs", a new nenu necessarily attends every
transaction. Gven this, the observed nomnal rigidity nmust be the
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result of some phenonmenon other than nenu costs, which is the
| eadi ng explanation for nomnal rigidity in the earlier studies.?

| ndeed, the distribution of nom nal rent changes suggests a
formof nomnal rigidity nore |like that of downward price rigidity
t han what woul d be produced by nenu costs. Although small price
increases and decreases are relatively rare, as a nenu cost
argunment would predict (for a single product firm, it is the
scarcity of large negative changes that it is nost striking.
Because the rarity of small absol ute changes can al so be expl ai ned
by grid pricing, and, as argued above, the nature of transactions
make the menu cost argunment untenable, | reject the nenu cost
expl anat i on.

O course, to speak of a certain type of price changes as
"m ssing" one nust have a notion of what the growth of rents would
look like in the absence of nomnal rigidity. In very high
inflationary periods, as in Israel during the period exam ned by
Lach and Tsiddon, or the Argentina of Tomassi, any change in the
real frictionless real price would typically be swanped by the
effects of inflation. The primary goal of a price setter in these

circunstances is to keep up with inflation, and so the natura

2Kashyap notes that a price change requires that the
rel evant catal ogue page be reconposed, with the attendant costs.
Levy et al is quite explicitly about nmenu costs, which they
measure directly. The exception is Cechetti - every nagazi ne
i ssue has a new cover and so could have a new price costlessly!
Cechetti ascribes the nomnal rigidity to coordination problens
in collusion of the sort that Sweezy’'s (1939) kinked denmand curve
is nmeant to capture.



benchmark to which to conpare nomnal price changes is the
inflation rate itself. |In our case, inflation was noderately high
while real rent was declining. Over the 1974-1981 period, the
consuner price index rose 84 percent while the nmedi an nom nal rent
i ncreased by 44.5 percent - or 9.2%and 5.4% annually. Thus sone
benchmark other than sinply the inflation rate is needed.

In constructing the counterfactual rent growth distribution,
| assune that the observed distributionis the outconme of censoring
of an underlyi ng unobserved di stribution in which sonme negative and
sonme small positive proportional increases in rent are replaced by
a zero increase in the observed data. Follow ng Card and Hyslop’s
(1996) work on wage rigidity, | assunme, additionally, that (a)
there is no censoring above the nedian, and (b) the underlying
distribution is symmetric. Together, this allows nme to construct
the counterfactual distribution from that part of the observed
di stribution above the nedi an.

In the followi ng section, | docunment how nominal rigidity
depends upon the nedian growh rate in nomnal rent, turnover
status and building size. 1In section 2, | showthat these results
reflect nomnal rigidity across different contracts and do not
result fromwithin |ease interviewing. Section 3 discusses grid
pricing, which, in this market, is the tendency to set prices that
are multiples of certain dollar anmounts. Sections 4 and 5 attenpt
in various ways to determne the contribution of grid pricing to
nomnal rigidity. Section 4 constructs a counterfactua
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distribution function which is used, first, to provide an upper
bound for, and then to explicitly calculate, the contribution of
grid pricing. 1In Section 51 estimate a probit regression, thus
providing a multivariate analysis of nomnal rigidity. The
regressors include a set of dummy variables for the grid point of
the previous year’s rent. Section 6 considers whether adjustnents
along other margins substitute for nomnal price adjustnents.

Section 7 concl udes.

I The Incidence Level, Turnover and Building Size
| A.  Sonme Basic Facts

The Annual Housing Survey, National Sanple (1974-1981) is a
panel of housing units, based on the 1970 Census.? It is an
unbal anced sanpl e, principally because sanpl es of newy constructed
units are added each year, other units are denvolished, and a few
interviews are not conpleted. | restrict the sanple to units in
SM5As (Standard Metropolitan Statistical Areas) with no rent

control restrictions over the 1974-1981 period.* (The AHS gives no

3The 1973 survey cannot be matched to the | ater ones. Since
1981 the survey has been conducted biannually, so that AHS now
stands for the American Housing Survey. A new sanple, based on
the 1980 Census, was drawn in 1985, and a 1990 Census based
sanple drawn in 1995.

“SMBAs with rent control are identified primarily by
Nat i onal Ml ti housing Council (1981 and 1982), as well as Baar
(1983), Downs(1988), G I derbl oom and Appl ebaum (1988),
G | derbl oom and Friends (1981), Capek and G | derbl oom (1992),
Bl ock and O sen (1981), Niebanck (1985), Rydell et al (1981), and
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| ocation information below the state level for units outside
SMBAs.) Those cities are listed in Table 1. O the three | argest
Anmerican cities, New York City is absent as it has had rent control
of some sort or another over the post-war years, and Los Angeles is
absent since rent control was inposed in 1979, | eaving Chicago the
| argest city represented. Only units for which rent is paid
nmonthly and is recorded (rent above $1999 per nonth is top coded,
and | drop such units), and which are neither in public housing nor
are occupied by tenants whose rent is partly subsidized by the
governnment are included; these conditions are required to hold for
the year and the previous year. There are 11,418 observati ons,
each constituting a housing unit and two adjacent years of
conpl eted interviews.

| nmeasure a unit's nomnal growh rate by dr = InR - InR., ,
where R is the nomnal rent in year t. It is obtained fromthe
answer to the question "What is the nonthly rent?" in the year t
interview. Figure 1 displays the enpirical cunul ative distribution
function of dr, by year. Alnost all of the dispersion reflects
differences in gromh rates within the SMSAS. In 1981, for
exanpl e, the overall variance of dr was .08, while the variance of
t he mean dr across SMSAs was a nere . 007.

The fraction of units with no nom nal rent change i s neasured

by the length of the vertical line at zero. Cearly, there is a

The Report to Congress on Rent Control (1991).



| arge degree of nomnal rigidity in all years. There is no
evidence of real rigidity, that is, a growmh rate equal to the
inflation rate, as zero is the only "mass point" in any of the
years.

Some summary statistics of the distributions are presented in
Table 2, also by year. The incidence of nomnal rigidity varies
bet ween 23 and 34 percent, with an average of 29 percent across al
years.

Tabl e 2 al so shows that the incidence of nomnal rigidity is
positively correlated with the inflation rate. This is to be
expect ed: a fixed nomnal price is harder to sustain in an
inflationary environnment. The incidenceis nore closely associ ated
with the median growth rate of nominal rent, with which it is
nearly perfectly ranked. (I choose the nedi an as the indicator of
| ocation, for it is natural to view zero nom nal changes as
repl aci ng what woul d ot herw se by decreases or small increases in
the nom nal rent, and the nedi an, unlike the nean, is unaffected by
such censoring.)

The i nci dence of positive nomnal growmh is al so nearly ranked
with the nedian. But, interestingly, the incidence of a nom na
decrease is not. This is perhaps due to the rarity of this event,
whi ch subjects it to a greater sanpling variance. But it also

suggests that nuch of the negative growmh rates represents



nmeasurenment errors.®> Note that classical neasurenent error in
responses to questions about the rent level would lead to a
downward bias is neasuring nomnal rigidity. The table also shows
t hat the di spersion, neasured as the difference between the nedi an
and the 75th percentile, is relatively constant across years. I
use this measure rather than the standard devi ation, because the
former is unaffected by censoring bel ow t he nedi an.

The rel ati onshi p between the i nci dence of nomnal rigidity and
the overall growh rate can be explored at the SVM5A | evel as well.
Figure 2 plots the two against each other, by year. When the
incidence is sufficiently high, the conplication of a zero nmedi an
arises, although this occurs for small SMSAS sanple sizes only.
Tabl e 3 summari zes these graphs by the regression of the nom nal
i ncidence on the nedian growh rate. This can either be regarded
as nerely a representation of the data, or, under the censoring
interpretation, as casual. In any case, the first colum shows
that a one percent increase in the nmedian grow h rate decreases the
i ncidence of nomnal rigidity by 1.4 percent - and predicts (out of
sanple) that a nedian growh rate of 17 percent will exhibit no
nomnal rigidity at all. Interestingly, Card and Hysl op al so find
a one percent increase in inflation decreases the incidence of

nom nal wage rigidity by 1.4 percent. Condi ti oning on SMSA or

SAker| of, Dickens and Perry (1996)have simlarly argued that
nost observed individual negative wage growh (within jobs) is
measur enent error.



year, as in Colums (2) and (3), reduces the effect of nedian
grow h rate, but the coefficient remains significant, both here and
in the remaining colums, which restrict the sanple to non-zero

medi an rents.

| B Turnover Status

Nomi nal rigidity also varies with turnover status. Awunit is
identified as having turned over between the two interviews if the
i nterviewer checked "Yes" to the statement "Household head noved
here during the last 12 nonths", after having posed the question:
"When did ... (head) nove into this house (apartnent)?", which is
answered in the year and nonth.® Table 4 presents sone statistics
on turnover status. The first row shows that about one-third of
all units turn over every year. The remaining rows pertain to a
subsanpl e i n which the turnover status for the previous three years
is ascertainable. They show that the turnover hazard is
decreasing: half of all units change hands after a year; of those
in which the tenant renmains, one-third turn over in the year after,
with declining fractions for subsequent years.

Table 5, columms (1) through (3), displays the proportions of

units that experienced a nom nal decline, nom nal increase and no

Tn the data for the 1979, 1980 and 1981 surveys, the Bureau
conputes a variable, HHOLD, which keeps a count of the nunber of
di fferent househol ds since the 1974 survey. Increases in HHOLD
correspond to the turnover classification described in the text
96 percent of the tine.
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nom nal change, by tenure status and year. Overall, sone 36
percent of units in which the tenant remai ns the sanme experi ence no
change in nom nal rent, against 14 percent of units in which there
is a new tenant. The incidence of nomnal rent rigidity anong
continuing tenants is nmuch greater than the fifteen percent that
Card and Hysl op report for nom nal wage rigidity anong their sanple
of non-job changers for 1979-1992 from matched CPS data, or the
seven percent that Kahn reports for her simlar, but earlier 1979-
1988 sanple fromthe PSID. In colums (4) - (6) of the sane tabl e,
the sanple is restricted to units that obtained a newtenant in the
previous year. The general pattern is always the sane.

Tables 2 and 4 present two different, but related aspects of
t he behavior of rental growh rates. For a conplete picture, one
requires the enpirical cunulative distribution function, which
Figure 3 displays, by year and by tenure status, for those units
that had turned over in the previous year. The nore lightly shaded
curve represents the distribution of turnover units. There are
five noticeable aspects of this figure: (i) There is a large nmass
at zero nom nal change, | arger for the non-turnover units but stil
substantial for the turnover units. (i) Above zero, the two
distributions differ in location only. The nedian gromh rate for
turnover units i s about four percent greater than for other units.
Not wi t hstandi ng the greater nomnal rigidity of the latter units,
the nmean growh rate differential is also about four percent.
(rit) Near and above zero, the distributions flatten out,
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indicating fewsmall positive changes. (iv) The lower tail of the
di stributions are indistinguishable, except for the first two pairs
of years. (v) The non-turnover distribution is nore stable over
tinme: variations in the location differential of the two
distributions is due to shifts in the turnover distribution.

My interpretation of the differential in median growth rates
according to tenure is that when tenants remain a second year in
the wunit, there is ex-post surplus in the tenant-|andlord
rel ati onship, so that the negotiated price differs fromthe market
price. Furthernore, last year's nomnal price represents a focal
point in bargaining. As an explanation for overall nom nal
rigidity this explanation is perhaps inconplete, as it appears not
to explain nomnal rigidity anong turnover units. But one would
expect bargaining there, too, (once landlord and potential tenant
nmeet there may be sonme ex-post surplus because of saved search
costs) and it is not unlikely that a new tenant will know | ast
year's price (as when the newtenant is acquaintated with the old).
Furthernore, we wll see that nost, and perhaps nearly all, of the
nom nal rigidity anong such units can be explained by grid pricing.

Adm ttedly, an efficient turnover view of the housing market
undercuts the macroeconom c significance of a finding of nom nal
rigidity. For under this view, using last year’s rent for this
year has only distributive, and no allocative effect.
Nevert hel ess, one suspects that if individuals allow nom nal
concerns to determne distributional outconmes, which are as
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inportant to them as allocative ones are, t hat nom na
considerations will affect allocative outcones as well.

An alternative explanation is that |low rents are associ ated
wi th continuing tenants because existing tenants have the first

right of refusal on the offer. Thus, according to this view, rents

determ ne turnover status. Di scrimnating between these two
explanations is the concern of another paper, but | will briefly
indicate why | think the alternative explanation is |ess

convi ncing. Consider the sinplest story along these |ines that one
can tell about the first renewal discount: the landlord sets a
price equal to the area wide rental gromh rate, plus sonme random
conmponent . We can think of this conponenet as the landlord's
m stake; an equally good interpretation is that it reflects
differing discount rates or search costs anong | andl ords. Tenants
| ucky enough to have a landlord who sets a low price are nore
likely to remain in the apartnent.

The story falters on the dynamc effects of the observed
tenure discount. Not only is the rental growh rate 4 percent |ess
when the tenant continues on into a second year, it is another 5
percent | ess when he continues on into a third year - so that at
hi s second renewal date, a continuing tenant pays ni ne percent | ess
than the "market’ level. Label the random conponent of the rent
| evel set by the landlord y and the tenant’s disutility of noving
X. Assune that y is i.i.d., with distribution G and that the
equilibrium distribution of x for (potential) first renewal
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tenants, F,, either stochastically dom nates or is dom nated by the
distribution of disutility from noving for (potential) second
renewal tenants, F,. Thus either Fi(x) < Fy(x)for all x, or F;(x)
> F,(x) for all x. Atenant wll stay if and only if y < x. As
Tabl e 4 showed, half of all tenants remain a second year, and two
thirds of those remain for a third year. Thus by the alternative
hypot hesis, [Q(x)dFy(x) - [Ex)dF,(x) = .5 - .67 < 0, so, by ny
assunption, F, stochastically dom nates F,. The expected rent for
a type a tenant who stays after i years is E{x | x < a]JdF(a), so
that the differential rent between second year tenants and third
year tenants is EJy | vy < x]d{Fi(x) - F,(x)}. By the assunption
on stochastic dom nance, this term nust be negative. But the
opposite is true for, as | said above, third year tenants pay 5

percent |ess than second year tenants.

1C. Building Size

Finally, the degree of nomnal rigidity also varies with the
nunber of "living quarters, both occupi ed and vacant, ..., in [the]
house (building)". Table 6 shows the incidence by building size.
We see that units in smaller buildings have a greater incidence of
nomnal rigidity. It is natural to associate the nunber of |iving
quarters in the building with the nunber of units owned by the
| andl ord. A very natural explanation for this finding, then, is

that small landlords are less "professional”™ than |arge ones, so
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that nomnal rigidity is a manifestation of “irrationality”. That
grid pricing is also nore prevalent in smaller buildings provides
sone support for this interpretation.’

Alternatively, one mght argue that |arge | andlords sinply do
not bargain with their tenants, thus elimnating the old nom na
price as a possible outconme due to its role as a focal point.
Tenants do not bargain with large |andlords for the sane reasons
that consuners do not bargain with large departnent stores,
al t hough they might with a small retailer, or in the shuk. (These
reasons mght include a strategic commtnent to a price, or a
principal’s regulation of its agents, i.e., salespeople.) If this
explanation for the differential behavior of large and small
| andl ords is the correct one, the finding has obvious inplications
for the changing sensitivity of econom es to nom nal shocks as they

devel op and large retailing units becone nore preval ent.

2. Contractual vs. Non-Contractual R gidity
To what extent does the observed nomnal rigidity reflect
fixed prices within a contract? Cearly, none at all for turnover

units; the two reported rents are, by definition, fromdifferent

'For exanpl e, anbng single detached hones, rents that are
not multiples of 5 are quoted only 5 percent of the tine,
conpared to 26 percent of the tinme anong units in buildings of 50
or nore units. The probit analysis in Section 6 shows that the
dependence of nominal rigidity on building size remains, even
when grid pricing is controlled for.
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contracts. For non-turnover units, whether the quoted nonthly
rents originate fromdifferent contracts or not is not observable.
Unfortunately, the AHS reports neither the termof the |ease - or
even if there is a lease - nor the date of the interview

The Property Omers and Managers Survey (POMS), which was
adm nistered to the owners or managers of a sanple of units drawn
fromthe 1993 Aneri can Housi ng Survey sanpl e, does report the term
The POVS sanple differs fromthe sanple | use fromthe AHS not only
because of the difference in years, but also because, as the POVS
does not reveal the city, | cannot restrict the sanple to t he SM5As
of the principle sanple. However, | do drop fromthe POVS sanpl e
all units not in MSAs, and units under rent control or receiving a
gover nment subsi dy.

Table 7 shows the distribution of |ease terns, by building

size. Very few |leases are for nore than a year.® A substantia

fraction, about fifteen percent, of units have no | ease at all. O
the remai nder, about half of all |eases are for a year, and half
are for less a year. Units in larger buildings are nuch nore

likely to have a |ease, and, conditional on having a |ease, are

8Hubert's (1995) adverse sel ection nbdel suggests one
expl anation for why there are so few | eases | onger than one year.
In this nodel, the termof the |lease is used as a screening
devi ce, since good tenants will be nore willing to accept shorter
termleases - or even "tenant at will" status -, at |ower rents,
t han bad tenants.
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nore likely to have a year-long | ease.”®

| f one could be sure that the AHS interview dates were a year
apart then, given the distribution of |ease terns, one could
conclude that the quoted rents were alnost surely fromdifferent
contracts. Table 8, however, shows that the AHS is conducted in
the fall of the year over nore than a one nonth period. It is thus
conceivable that the interviews for a given unit were conducted
| ess than one year apart, and so, even with a one year |ease
within the sane contractual period (although it is not conclusively
so, because the Census Bureau m ght have surveyed the units in the
sane sequence in both years, and one suspects that nost of the
interviewng is concentrated at the begi nning of each period). A
difference of |less than one year between the two interview dates
woul d not alter the finding of nomnal rigidity, only how nmuch of
it can be ascribed to fixed nom nal contracts.

And yet the timng of interviews does not seem to be the
reason for the nomnal rigidity finding. First, note that the
reported interviewperiods for the 1974 and 1975 surveys overlap in
Cctober only, whereas all the remaining pairs of years have a three
or four nonth overl ap. If a substantial part of the nom na
rigidity were due to less than full year interview gaps, we would

expect to see a nmuch greater degree of nomnal rigidity, twce or

°Since units in larger buildings are nore likely to have the
sanme | ease covering both interviews, any bias resulting out of
the timng of the interviews cannot explain why they also have a
| ower incidence of nomnal rigidity.
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three tinmes as nmuch, in 1975-6 and subsequent years than in 1974-5.
Yet 1974-5 growth rates | ook very nuch like the rest.

Second, our earlier result show ng that nomnal rigidity was
decreasing in the SM5A nedian growth rate can be used to bound any
bi as. There is no reason to suppose that the incidence of two
interviewdates within the sane | ease period is at all dependant on
the nmedian growh rate. Thus the degree of nomnal rigidity at the
hi ghest nmedi an grow h rate i s an upper bound to the contribution of
within |lease interviewing to observed nomnal rigidity. A glance
of Figure 3 shows that figure to be about 7 percent.

That upper bound is far too high, however. In colums (7)
through (9) of Table 5 the sanple is restricted to units in which
t he previous year's tenant originally nmoved in during the nonths of
January through July. If | eases are indeed yearly, or shorter

then interviews for these units in the Fall will capture different

contracts. Yet these colums display no reduction in nom na
rigidity. 1In fact, none of the results change with the restricted
sanpl e.

The fourth piece of evidence on this point cones from the
mcro |level data that the Bureau of Labor Statistics collects in
constructing the CPl rent index. The BLS uses a panel of housing
units for this, returning every six nonths to record the apartnent
rent. | have 1988-1992 data. Over those years, the degree of

nomnal rigidity neasured at eighteen nonth intervals is 37
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percent, ® which is higher than the 29% i nci dence that we docunent
her e.

Finally, one also observes nomnal rigidity at tw year
intervals in the AHS. Ten percent of non-turnover units have the
same nomnal rent in year t as in year t-2. This is nore than the
seven percent one expect were nomnal rigidity in one year
i ndependent of nomnal rigidity in the next. Since only 3 percent
of |l eases are for nore than a year, nost of these occurrences nust
reflect rigidity across different contracts.

Taken together, all these argunents suggest very strongly
that interview gaps of |less than a year are not a serious concern,
and that one may safely assune that the reported rents originate

fromdifferent | eases.

3. Gid Pricing

It is sonetines asserted that observed nomnal rigidity is the
outcone of the restriction to pricing on a grid: that if prices
are rounded to the nearest multiple of ten, for exanple, then small
under | yi ng shocks that would otherwise lead to a change in prices
of four dollars, say, will result in no nom nal change. Since what
consequences this woul d have for nonetary neutrality appears to be

an open question, it is inportant to determ ne the extent to which

PUnfortunately, those data do not record building size and
the tenure status variable |unps together all duration |onger
t han six nonths, making further analysis of the data al ong the
lines of this paper inpossible.
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grid pricingis responsible for the incidence of nomnal rigidity.?!

Gidpricingis clearly present. Colums (a) and (b) of Table
9 shows the distribution of the nodulus ternms in reported rents in
1975 and 1981, respectively. For exanple, in 1975, 7.0 percent of
units had rents that were nultiples of $100, and 8.4 percent had
rents that were multiples of $50, but not $100. | have ordered the
grid points in what seens a natural hierarchy; for exanple, where
there is a tendency to price at $10 intervals, there is also a
tendency to price at $25 intervals, but not necessarily vice versa.
Predictably, there is a shift in the distribution over tinme as
nom nal prices and rents increase. Wereas in 1975, 12.8 percent
were not nmultiples of $5, in 1981 only 8.2 percent were.

Colums (a) and (b) overstate the extent of grid pricing. For
exanpl e, sone fraction of units priced at $10 intervals reflect a
tendency to price at $5 intervals, not $10. Colums (c) and (d)

adjust for that . W see that al nbst 65 percent of rents in 1975

HUuUnfortunately, | have been unable to find any published
di scussion of this issue. It seens to be a matter of oral debate
only.

2let p be the vector of data in colum (a), and define the
matrix A = { 1 1/2 1/4 1/12 1/20 1/100

0 1/2 1/4 1/12 1/20 1/100
0 0 214 2/12 2/20 2/100
0 0 0O 8/12 8/ 20 8/100
0 0 0 0 8/20 8/100
0 0 0 0 0 80/ 100

Then colum (c) is the solution to p=Ab. To understand A,
consider row 4 of A which distributes prices on the $10 grid
anong the three rounding rules that could yield such an observed
nodul us of $10. These are the rule of rounding to the nearest $1
(of which the $10 grid provides 8 of its 100 points), a rule that
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were priced according to a $5 grid, and that pricing on a grid
coarser than $25 was quite rare.

Gid pricing is associated with nomnal rigidity. Table 10
shows the incidence of nomnal rigidity by grid point. The
incidence is increasing in the hierarchy: only 12 percent of units
on a $1 grid point $1 in 1974 had zero nom nal growth over 1975-4,
conpared to 39 percent of units on a $100 grid point. Thi s
difference is, of course, understated, given the coment in the
above paragraph.

Could grid pricing explain all of the price rigidity in this
mar ket ? The answer nust be no. Gid pricing is relevant only to
smal | desired changes, and it is equally effective in turning both
desired increases and decreases into zero nom nal changes. The
conpari son between the enpirical and the counterfactual

distribution in the next section will nmake that argunent clearer.

4, Counterfactual Rent Gowh Distributions
In this section, | construct counterfactual rent growth
distributions in order both to exam ne howrents woul d | ook w t hout

nomnal rigidity, and to ascertain how nuch of the rigidity is due

rounds to the nearest $5 (of which the $10 grid provides 8 of its
20 points) and a rule that rounds to the nearest $10 or $25 (of
which the $10 grid provides 8 of 12 points - under the assunption
that $25 i s ranked above $10 in the hierarchy).
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to grid pricing.

As noted in the introduction, the counterfactual distribution
is based on an assunption that the uncensored distribution is
symmetric.® Symetry can be justified on two grounds, as Card and
Hysl op point out. First, nost paranetric distributions that one
m ght use are symetric, such as the normal. Second, the
distribution of changes are likely to be symetric even when the
distribution of the levels is not; if R and R.;, have the same
distribution up to a location paraneter, than the distribution of
dr will be symetric.

Usi ng symmetry and the assunption of no censoring above the

medi an, | construct the counterfactual distribution F, as
Fo(x) = 1 - Feg(2med - x), x < ned
= 1 - Fg(x) : x > med

where F. is the enpirical distribution and med=F,1(0).

The first use of Fcis to allocate the incidence of nom nal
rigidity between units whose nomnal rent would otherw se have
i ncreased, whichis X°= F,(0+)-F{0) of the popul ation of units, and

t hose whose rent woul d have decreased, which fractionis XN= F{O0)-

BKhan (1998) assunes, in contrast, that uncensored
distributions fromdifferent years differ only in a |ocation
paranmeter. This allows her to uses the |ocation-corrected
distribution of a year with small nomnal rigidity as a
counterfactual. The nethod is |ess useful here, since nom nal
rigidity is highin all years and as | need a “continuous”
counterfactual distribution to predict the extent of grid
pricing.
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Fe(0-). Figures 3a and 3b overlay F. (in bold) with F,for 1975 and
1981, respectively. X° is the length of the vertical line at 0
above F{0), while XN is the length of the line below F(0). The
results for all years are collected in Panel (a) of Table 11.
Colum (1) shows F,0), Columm (2) presents the total observed
i nci dence, while Colums (3) and (4) shows X° and XY, respectively.
These two columms sumto colum (2). The table shows that while
sone units with nomnally rigid prices would otherw se have had
increased rents, in nost cases the rent would have declined.
Overall, about two-thirds of the nomnally rigid units would
ot herw se have decreased in rents.

How much of the nomnal rigidity derives fromgrid pricing and
how much fromdownward rigidity? Tw ce X° provides an upper bound
for the contribution under the follow ng conditions: (a) a given
absol ute desired price change | eads to no nom nal change because of
grid pricing with the sane |ikelihood, regardless of the direction
of change, (b) downward rigid prices replace desired price

reductions only, and (c) the counterfactual distributions are

uninmodal. G ven the figures just reported, this indicates that,
overall, at nost two-thirds of the observed incidence is due to
grid pricing.

A nore precise estimate is possible, wthout assum ng uni-
nmodal ity and using the counterfactual rent growh and the initial

rent level distribution, as well as the distribution of nobdul us
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terms fromcolums (c) and (d) fromtable 9. Let h(x;y) denote the
cl osest value on a y-dollar grid to x. Then the observed rent
gromh rate on a y-dollar grid, when the initial rent level is R
and the desired percentage growth rate is dr, is g(Rdr;y) =
In[h(Re™ ;y)] - InR Calculate Fg, ,(x)= Prob{g(Rdr;y) < x} =
[1(g(R dr;y) < x} dF.,(dr)dG, (R, where G, is the enpirical
distribution of period t (level) rents. (I thus ignore any
dependence of dr on R). Then the distribution of growmh rates that
woul d be observed according to the preval ence of grid pricing,
given the counterfactual, is Fy(x) = YB(y;t)Fg y(X), where B(y;t)
is the adjusted probability of each grid point, as described in
footnote 12, and illustrated in Colums (3)-(4) of Table 9.
Figures 4a and 4b add Fy,9;5 and Fy,198; (in bold) to Figures 3a
and 3b, respectively. The 1980-81 results are appealing. Above
zero, and below the nedian, Fy,q cOnMes quite close to reproducing
the empirical distribution. This is to be expected if grid pricing
is the only nmechani sm by which otherw se positive rent growh is
censored to zero. Below zero, Fy falls belowthe counterfactua
distribution for values greater than -.05, and thereafter falls on
the counterfactual. The 1974-75 results are |less attractive,
because grid pricing indicates nore censoring of otherw se positive
rent growh than 1is inferred from a conparison of the
counterfactual and enpirical distributions. One suspects that the

relative lowrates of rent increase is responsible for that, that
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i's, censoring occurs above the nedi an.

The predicted nomnal rigidity fromgrid pricing alone is then
Fgpt (0+) - Fype (0-), which is shown in Colum (5) of Table 11. Colum
(6) subtracts Colum (5) fromColum (2); this is the incidence of
nomnal rigidity, net of the predicted amount from grid pricing.
We see that, overall, of the 29 percent incidence, only 11 percent
can not be explained by grid pricing. This is somewhat hi gher than
t he | ower bound of nine percent obtained fromsubtracting twice X°
from Col um (2).

| f one conditions on turnover status, an interesting pattern
ener ges. Panels (b) and (c) of Table 11 restrict the sanple to
units that turned over in the previous period. Panel (b)’s sanple
is further restricted to units which did not turn over in the
current period, while panel (c) includes the units that did turn
over. Net of predicted rigidity due to grid pricing, the incidence
of nomnal rigidity is 21 percent of the continuing units, while
only 3 percent anong the turn over units. In other words, grid
pricing can explain sonewhat | ess than half of the nomnal rigidity
observed anong turnover, while it can explain alnost all of it

anong continuing units.

5. Mul tivariate Analysis
The single variate analysis thus far begs the question of

whet her any of these relationships are spurious. Because the
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sanpl e size is not |arge enough to formcells of an adequat e nunber
of observations in all cases, | consider the ad hoc expedient of a
probit analysis of nomnal rigidity.

Estimates fromthe probit regressions are presented in Table
12. The dependent variable takes the value 1 if the nom nal growth
inrent is zero. Al the regressors are dunmmy variables, with the
dumy variables for a $1 grid point, a 50 or nore unit building,
1980-1 and a turnover wunit serving as the omtted dumm es,
dependi ng on the set of dumm es included in each regression. Each
of these values correspond to the cell with the |owest nom na
rigidity, as indicated in the previous tables. Jointly, they
define a baseline case, whose probability of nomnal rigidity is
given by the row | abel ed M(constant).

The first three colums use the whole sanple. Colum (1)
considers only the effect of the nodulus t-1 rent. Colum (2) adds
dummy vari ables for the building size. W see that both sets of
vari abl es effect nomnal rigidity. Colum (3) adds year dunm es.

The remai ning colums restrict the sanple to units that turned
over in the previous year. Colums (4)-(6) repeat the earlier
analysis for the restricted sanple. Colum (7) adds a dunmmy
variable for units that did not turn over. The constant termin
that Columm indicates that (i) in 1981 (when nedian rents were
increasing at 7 percent), a unit (ii) in a 50 plus unit building
(ti1) which turned over that year, and (iv) for which the previous
year’s price was set on a grid no coarser than one dollar, had only
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a two percent probability of having an unchanged nom nal rent.
G ven that none of these variabl es should be correlated wwth within
| ease i nterview ng, we can once nore concl ude that observed nom nal
rigidity is not an artifact of wwthin terminterview ng, along the
lines of the second point in Section 2.

| f the unit was detached, instead, the probability of nom nal
rigidity would increase to 12 percent; if it did not turn over, the
probability woul d be six percent nore than the baseline case. A
unit that was both detached and did not turn over, would have an
i ncidence of nomnal rigidity of 28 percent. |If, in addition, the
previous year’s price was set on a $100 grid, the probability woul d
double to 56 percent. Thus, we see that the previous findings are
not the results of spurious correl ations. Each factor effects
nomnal rigidity in the sane way that was denonstrated earlier,
even when controlling for the others.

Finally, we can use the probit estimates to predict the degree
of nomnal rigidity we would observe in the absence of grid
prici ng. This approach has the advantage over constructing a
counterfactual distribution wwth grid pricing, in that it places
grid pricing and any remai ni ng determ nants of nomnal rigidity on
an equal footing. |In Table 11, in contrast, nomnal rigidity that
woul d have arisen both because of grid pricing and because the unit
was in a small building, say, is allocated to grid pricing.

To get the predicted incidence of nomnal rigidity, net of
grid pricing, | sumover the predicted probabilities obtained when
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the grid point dunmes in Table 12 are all set equal to zero, and
all other variables set to their actual values. The nean predicted
incidence is presented in the last rows of the table. As expected,
t hese are sonmewhat higher than the values shown in Colum (6) of
Table 11. Over all years, we see that the predicted net incidence
is 16 percent in the whole sanple (conpared to 11 percent from
Table 11). On the sub-sanple of units that turned over in the
previous period, it is 20 percent anong the continuing units and,
and 7 percent anong those that turned over, (conpared to 19 percent

and 3 percent from Table 11).

6. O her Margins

The rent is not the only nmeans by which the overall terns of
trade between tenant and | andl ord m ght be altered. They are al so
determned by the assignment of responsibility for paynent of
utilities. As an instrunment for splitting the surplus between
| andlord and tenant, this is a poor substitute for the rent, of

course. Not only is it coarser than a change in the rent itself

can be, but efficiency considerations will dictate their own
assignnment. In an efficient contract, which party pays the heating
bill will depend on the nonitoring cost, the price of the fuel and

the elasticity of the demand for heating. The rent is the natural
instrunment to distribute the surplus. Nonetheless, there are two

grounds on which to investigate whether these provisions are used
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as well. First, were nomnal rigidity in the rent acconpani ed by
of fsetting changes to other terns of the contract between the
| andl ord and the tenant, its macroeconom ¢ consequences m ght be
altered. Second, it would be useful to know if such inefficiencies
arise out of nomnal rigidity. Were there is nomnal illusion,
there may be inefficient contracts as well. Nom nal illusion m ght
lead to inefficiency in this way.

Table 13 (14) shows the proportion of units in which the
tenant pays the electricity (gas) bill according to whether the
nom nal rent changes or not, and according to which party bore the
responsibility in the previous year. The rows titled “All Units”
show that there is little year to year change in the assignnent of
responsibility for paying the fuel bills. The greater |ikelihood
of a transition fromthe |andlord paying the utility bill to the
tenant than vice versa can be explained by the increase in fuel
prices during this period, as well as the fact that installing
nmoni toring equi pnent is a sunk investnent.

When t he tenant was previously responsible for the electricity
bill, the total real housing cost to the renter can be reduced by

nore than the inflation rate when keeping the nom nal rent

4The quality-adjusted price can al so be changed by altering
the I evel of maintenance. Likew se, as long as the quality of
the unit is not a perfect substitute for “other goods” (noney),
there will be an efficient |evel of maintenance. | consider
changes in the assignnent of responsibility to pay utilities but
not changes in quality, because the fornmer is an objective,
whereas the latter, as reported by the tenant, will be very
subj ecti ve.
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unchanged by levying the electricity bill on the | andl ord i nstead.
But the | eft panel of Table 13 shows that reallocation occurring in
a nere half a percent of the cases in which the nomnal rent is
unchanged; furthernore, that is fewer than the proportion of cases
when t he nom nal rent does change, which is one and a half percent.
Li kew se, when the electricity bill was previously paid by the
| andl ord, the total real housing cost to the renter can be reduced
by less than the inflation rate, or even increased, when keeping
the nom nal rent unchanged by | evying the electricity bill on the
tenant instead. That is done in only six percent of the rel evant
cases; again, this is less often than when there is a nom nal
change.

In this discussion, | have described Table 13 only, but the
reader can see that the assignnent of responsibility to pay gas
bills follows the sane basic patterns. These results clearly
i ndicate that changes in the assignnent of responsibility to pay
the utility bills do not conpensate for nomnal rigidity, and, if

anyt hing, are conplenentary to it.

7. Concl usi on

This paper has shown that there is substantial nom nal
rigidity in apartnment rents, and that it varies in definite
patterns. This finding gives credence to macroeconom ¢ nodel s t hat

rely on suchrigidities to explain aggregate econom c fluctuations.
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About hal f of the incidence can be attributed to grid pricing. It
is an open question whether the macroeconom c consequences of
nomnal rigidity are dependent on grid pricing or not.

Al though | have notivated this paper by the macro literature

on price stickiness, there are obvious mcroeconom c issues as

well. Even if grid pricing does not lead to pricerigidity at the
macro level, it is still interesting at the mcro level as a
mani festation of “irrationality”. Also at the mcro level, the

di fference between the incidence |evels anong new and conti nui ng
tenants suggests that the old nomnal price is a focal point in
bar gai ni ng. This inplies that nom nal values have distributive
consequences. They will have al |l ocative consequences as wel |, when

bargaining is not efficient.
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Tabl e 1: Di stribution of Sanple by SMSA

SMVBA Al'l Years 74-75 75-76 76-77 77-78 78-79 79- 80 80- 81
N Per cent
Chi cago 3230 28.78 28.53 29.29 29.92 30. 46 28.35 27.62 27.38
Col unbus 319 2.84 3.03 2.64 2.82 3.19 3.16 2.80 2.30
Dal | as 706 6.29 4.51 4.69 6.78 6. 37 6. 64 7.00 8.09
Det r oi t 886 7.89 9.08 9.14 8.09 7.23 6. 89 7.12 7.65
Hartford 230 2.05 2.06 2.05 2.63 1.46 1.92 1.95 2.24
Kansas City 505 4.50 4. 06 4. 39 4. 64 4.38 4.59 4.93 4.48
Madi son 159 1.42 1.61 1.58 1.51 1.53 1.24 1.16 1.31
Menphi s 347 3.09 3.54 3.51 3.01 3.19 2.98 2.92 2.49
M | waukee 668 5.95 6.12 5.92 5.77 5.77 6. 27 6. 20 5. 60
M nneapol i s 686 6. 11 6. 70 6. 09 5.83 6. 17 6.51 5.84 5.66
New Or | eans 443 3.95 3.41 4.10 4.14 4.45 4. 09 3.77 3. 67
Newpor t 101 0.90 0.90 1.00 0.94 0. 46 0.74 1.03 1.18
Ol ando 191 1.70 1.22 1.64 1.57 1.86 1.74 2.07 1.80
Phoeni x 484 4.31 3.48 3.16 3.83 4.31 5.02 5.41 4.98
Pi tt sburgh 782 6.97 8.31 8.08 6.90 6.57 6. 64 6. 20 6. 04
Port| and 584 5.20 4.70 4.51 4.58 5.44 571 5.72 5.79
Salt Lake City 216 1.92 1.93 1.82 1.82 1.66 1.55 2.07 2.61
San Ant oni o 267 2.38 2.70 2.11 2.26 2.59 2.23 2.37 2.43
Spokane 129 1.15 1.16 1.35 0.75 1.0 1.24 1.22 1.31
Tacoma 150 1.34 1.87 1.52 0. 88 0.93 1.24 1.34 1.56
Wchita 141 1.26 1.41 1.41 1.32 1.00 1.24 1.28 1.43
Tabl e

Nom nal Rigidity, by Year



Sign of Price Change

Negati ve Zero Positive Medi an D spe Nunmber CPl Inflation
rsion of Qbs.

1974-5 11.1 32.5 56.5 . 030 . 063 1553 . 091
1975-6 10. 4 33.9 55.7 . 039 . 066 1707 . 058
1976-7 9.2 27. 4 63.4 . 062 . 069 1594 . 065
1977-8 6.8 30.5 62. 8 . 050 . 062 1507 . 076
1978-9 7.0 28.6 64.4 . 059 . 069 1612 . 113
1979- 80 8.5 24.9 66. 7 . 066 . 062 1644 . 135
1980- 81 8.5 23.1 68. 4 . 073 . 075 1607 . 103
Al | 8.8 28.7 62.5 . 058 . 060 11224

Year s

The CPI inflation rate is calculated fromthe August CPI for all Urban Consunmers (CPI-U)
Dispersion is the difference between the 75th quartile and the nedi an.



Tabl e 3

Nom nal Rigidity and Medi an Rent

Whol e Sanpl e Medi an Rent > 0
(1) (2) (3) (4) (5) (6)

Medi an Rent -1.36 -1. 07 -.92 -1.0 -.84 -.67

(.10) (.10) (.11) (.11) (.11) (.11)
Const ant .24 .22 .21

(.01 (.01 (.01
P2-stat (d.o.f.)
YEAR 7.5 (6) 9.9 (6) 5.6 (6) 7.5 (6)
SMSA 2.6 (39) 2.4 (39
R2 . 46 .55 .70 . 66
N 245 245 245 203 203 203

Both the nean and the nmedian of the Median Rent in the whole sanple is

standard deviation is

. 03.

. 05,

while the



Tabl e 4
Tur nover St atus

Percent that turn over in Nunber of Qbs.
year t
Al Units 34.9 11224
pnits that |ast turned over
in ...
t -1 49. 4 1819
t - 2 36.3 921
t - 3 29.3 673
t - 4 or earlier 15.9 2155

t - 1 or earlier 31.8 5568




Table 5
Nom nal Rigidity by Turnover Status and Year

VWol e Sanpl e Unit Turned Over in January - July
Previ ous Peri od Subsanmpl e

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Neg. Zero Pos. Neg. Zero Pos. Neg. Zero Pos.

1974-5 C 9 40 51 10 41 49 9 40 51
T 15 19 67 17 21 62 18 21 61
N 1553 579 883

1975-6 Cc 10 40 50 8 47 44 10 41 50
T 11 21 68 12 28 60 16 20 65
N 1707 622 837

1976-7 C 9 35 56 11 38 50 9 34 57
T 9 14 77 9 18 73 13 16 71
N 1594 605 880

1977-8 C 6 40 54 7 40 53 10 37 53
T 8 12 80 9 16 75 11 10 80
N 1507 616 833

1978-9 C 7 37 56 7 43 50 9 35 57
T 7 12 81 8 12 80 9 10 81
N 1612 612 870

1979-80 C 8 32 60 10 34 56 9 30 61
T 9 12 79 10 16 74 7 10 82
N 1644 655 1044

1980-1 C 8 30 61 7 35 58 8 33 59
T 9 10 81 10 13 77 8 10 81
N 1607 671 822

The January - July sub-sanple (colums (7)-(9))is restricted to observations for
whi ch the previous year's tenant originally noved into the unit in the nonths of
January through July.



Table 6
Nom nal Rigidity and the Nunber of Living Quarters

Nunber of Living

Percent for which

Nunber of

Quarters Rental G owh Rate is: Cbservati ons
Negative Zero Positive
Mobi | e Horre 12 24 64 25
1 - Attached 7 31 63 523
1 - Detached 9 46 45 1958
2 10 41 49 1860
3-4 10 30 59 1767
5-9 7 20 73 1843
10- 19 8 18 75 1328
20- 49 9 14 77 1000
50 and above 9 13 78 920




Table 7

Di stribution of Length of Lease by Nunber of Living Quarters

Nunmber of No Lease Less than Year Mor e N

Li vi ng Year t han
Quarters Year

1 14. 6 39.3 43.5 2.6 944
2 32.3 33.3 31.3 3.1 613
3-4 24.0 40.0 35.3 0.7 413
5-9 14. 6 39.4 44. 8 1.2 315
10- 19 .3 40.0 48. 0 3.7 254
20- 49 9.2 42.1 47.0 1.3 304
50 and above .4 42.9 55.3 1.9 1789
All Units 14. 6 39.3 43.5 2.3 4632
Source: Property Owmers and Managers Survey (POVS), 1993 -

m cr odat a.



Table 8
Interview Period of the Annual Housing Survey

Year I nt ervi ew Peri od
1974 August - Cct ober

1975 Oct ober - Decenber
1976 Oct ober - Decenber
1977 Cct ober - January
1978 Cct ober - January
1979 Sept enber - Decenber
1980 m d August - Decenber
1981 Sept enber - Decenber

Source: Annual Housing Survey, United States and Region Part A
General Housing Characteristics, U S. Departnment of Commerce
Series H 150, various years.



Table 9

Gid Pricing
Raw Per cent ages Adj ust ed Per cent ages
1975 1981 1975 1981
Gid Points (a) (b) (c) (d)
$100 7.0 11.0 -1. 4 -1.0
$50 8.4 12.0 4.7 7.5
$25 12.2 16.5 8.1 19.2
($25, $75)
$10 32.5 27.7 7.6 4.6
(%10, $20, .., $80, $90)
$5 27. 4 24.6 65. 3 59.3
(%5, $15, ..., $85, $95)
$1 12.6 8.2 15.7 10. 3

($1,9%2,..., $98, $99)




Tabl e 10
Gid Pricing and Nomnal Rigidity: 1975

Change in Rent

Negative Zero Positive
Gid Points (a) (b) (c)
$100 8.1 39.2 52.7
$50 7.6 37.0 55.4
$25 7.6 34.1 58. 4
(%25, $75)
$10 7.1 28.0 64.9
(%10, $20, .., $80, $90)
$5 7.2 25. 4 67.4
(%5, $15, ... $85, $95)
$1 10.5 12. 4 77.1

($1,982, ..., $98, $99)




Tabl e 12
Probit Analysis of Nomnal Rigidity

VWhol e Sanpl e Unit Turned Over in Previous
Peri od
(1) (2) (3) (4) (5) (6) (7)
Const ant -1.11 -1.45 -1.70 -1.23 -1.51 -1.67 -2.03
(.05) (.07) (.08) (.08) (.12)  (.13)  (.14)
M( Const ant ) .13 . 07 .04 .11 . 07 .05 .02
Tur nover .61
(.05)
Gid Points
$100 . 86 .62 . 67 -1.01 .76 .79 .75
(.06) (.07) (.07) (.11) (.12) (.12)  (.12)
$50 .81 .58 .62 .93 . 68 .71 .73
(.06) (.07) (.07) (.11) (.11) (.11)  (.12)
$25 .71 .52 . 56 . 89 . 69 .72 .73
(.06) (.06) (.06) (.10) (.10)  (.11)  (.11)
$10 .58 .44 . 46 .61 . 48 . 48 .50
(.05) (.05) (.05 (.09) (.10) (.10)  (.10)
$5 .43 .30 .32 .48 .35 .35 .34
(.05) (.06) (.06) (.10) (.10) (.10)  (.10)
Nunmber of Living
Quarters
Mobi | e Hone .08 .24 -.05 . 06 .41
(.43)  (.44) (.57) (.58)  (.58)
1 - Attached . 56 .54 .51 . 48 . 48
(.08)  (.08) (.15)  (.11)  (.15)
1 - Detached .93 .93 .85 .83 .84
(.07)  (.05) (.11) (.11  (.11)
2 81 81 . 84 81 80
(.07)  (.07) (.11)  (.11) (.12
3-4 .51 .51 .49 . 48 .47

(.07)  (.07) (.11)  (.11)  (.11)



5-9 .21 .21 .28 .27 .29
(.07) (.07) (.11) (.12) (.11)
10-19 .15 .18 .13 .13 .17
(.07) (.07) (.11) (.08) (.12)
20- 49 -.02 -.01 .04 . 07 .10
(.08) (.08) (.12) (.09) (.12)
Year s
1974-5 .24 .24 .28
(.08) (.08) (. 09)
1975-6 .40 .40 .44
(.09) (.09) (.09)
1976-7 .15 .15 .19
(.09) (.09) (.09)
1977-8 .18 .18 .16
(.09) (.08) (. 09)
1978-9 .11 .11 .11
(.09) (.09) (.09)
1979- 80 .03 .03 .04
(.09) (.09) (.09)
P2 278 877 966 140 324 354 521
(d.o.f.) (5) (13) (19) (5) (13) (19) (20)
Log- Li kel i hood - 5827 - 5528 - 5483 - 2086 -1994 -1979 - 1896
Nunber of Qbs. 11, 244 11, 244 11,244 4, 360 4, 360 4, 360 4, 360
M(mod =...1)
Al Units .13 .17 .16 .10 .13 .13 .14
Cont i nui ng .10 .14 .14 . 20
Tur nover .10 .12 .12 .07
M(nmod =...1) is the predicted incidence of nomnal rigidity wthout grid

pricing.



Tabl e 13
Assi gnnent of Responsibility for Paynent of Electricity Charges

Last Period Bill Paid by ...
Tenant Landl ord
This Period Bill This Period Bill Paid
Paid By ... By ...
Rental G owth Tenant Landl ord Tenant Landl ord
Rat e:
Non- zero 6188 19 142 1303
(98. 4) (1.6) (9.8) (90. 2)
Zero 2706 103 29 425
(99.3) (0.7) (6.4) (93.6)
Tot al 8894 122 171 1728
(98.7) (1.4) (9.0) (91.0)
P2 p-val ue 0 0. 026
Tabl e 14
Assi gnnment of Responsibility for Paynment of Gas Charges
Last Period Bill Paid by ...
Tenant Landl ord
Rental G owh This Period Bill This Period Bil
Rat e: Paid By ... Paid By ...
Tenant Landl ord Tenant Landlgr
Non- zer o 3161 167 168 2503
(95.0) (5.0) (6.3) (93.7)
Zero 1873 35 37 710
(98.2) (1.8) (5.0) (95.1)
5034 202 157 3213
(96.1) (3.9) (6.0) (94.0)
P2 p- val ue 0.0 0.174







Table 11
Nom nal Rigidity by Turnover Status and Year

Wol e Sanpl e

(1) (2) (3) (4) (5) (6)

Fc(0) oserved XP XN Gid Net
Pricing Incidence

A Al Units

1974-5 35 33 8 24 23 10
1975-6 36 34 8 26 22 12
1976-7 29 27 8 20 17 10
1977-8 26 31 12 19 18 13
1978-9 25 29 11 18 16 13
1979- 80 22 25 12 13 15 10
1980-1 24 23 8 15 14 9
Al'l Years 32 29 10 19 18 11

B: Continuing Units anpbng Units that Turned Over in
Previ ous Peri od

1974-5 - 41 - -
1975-6 - 47 - -

1976-7 46 38 3 35 20 18
1977-8 43 40 4 36 20 20
1978-9 50 43 0 43 12 31
1979- 80 30 34 14 20 21 13
1980-1 31 35 11 24 20 15
1976- 1981 40 38 6 32 19 19

C. Turnover Units anong Units that Turned Over in Previous
Peri ods

1974-5 30 21 8 13 23 -2
1975-6 34 28 6 22 20 8
1976-7 24 18 3 15 13 5
1977-8 22 16 3 13 12 4
1978-9 20 12 0 12 11 1
1979- 80 16 16 10 6 13 3
1980-1 20 13 3 10 13 0
Al Years 24 18 5 13 15 3

Since the median growh rate in nomnal rent for 1974-75 and 1975-76 was zero
for continuing units, no counterfactual and so no allocation anmong otherw se
positive or negative rents and no calculation of grid pricing incidence was
possi bl e.



Tabl e X

Nom nal Rigidity by Turnover Status and Year
VWol e Sanpl e
(1) (2) (3) (4) (5)
Fe(0) Tot al NR- p NR-n Gid
Al Units

1974-5 Al Units 35 33 11 22 23

Cont i nui ng - 41 - - -
Tur nover 30 21 8 13 23
1975-6 Al Units 36 34 10 26 22

Cont i nui ng - 47 - - -
Tur nover 34 28 12 22 20
1976-7 Al Units 29 27 8 20 17
Cont i nui ng 46 38 3 35 20
Tur nover 24 18 3 15 13
1977-8 Al Units 26 31 11 19 18
Cont i nui ng 43 40 4 36 20
Tur nover 22 16 3 13 12
1978-9 Al Units 25 29 11 18 16
Cont i nui ng 50 43 0 43 12
Tur nover 20 12 0 12 11
1979- 80 Al Units 22 25 11 13 15
Cont i nui ng 30 34 14 20 21
Tur nover 16 16 10 6 13
1980-1 Al Units 24 23 8 15 14
Cont i nui ng 31 35 11 24 20
Tur nover 20 13 3 10 13




Tabl e 4b

Nom nal Rigidity by Turnover Status and Year
1974-5 1975-6 1976-7
Neg. Zero Pos. Neg. Zero Pos. Neg. Zero Pos.
C 9 40 51 10 40 50 35 56
T 15 19 67 11 21 68 14 77
N 1553
1707 1594
197 197 197
7-8 8-9 9- 80
C 6 40 54 7 37 56 8 32 60
T 8 12 80 7 12 81 9 12 79
N 1507 1644
1612
198
0-1
C 8 30 61
T 9 10 81
N 1607




Tabl e 4c
Nom nal Rigidity by Turnover Status and Year:
Units that turned over in previous period

1974-5 1975-6 1976-7
Neg. Zero Pos. Neg. Zero Pos. Neg. Zero Pos.

C 10 41 49 8 47 44 11 38 50
T 17 21 62 12 28 60 9 18 73
N 579 622 605

1977-8 1978-9 1979- 80
C 7 40 53 7 43 50 10 34 56
T 9 16 75 8 12 80 10 16 74
N 616 612 655

1980-1
C 7 35 58
T 10 13 77
N 671




Table 8
Nom nal Rigidity by Turnover Status:
January - July Sanpl e

1974-5 1975-6 1976-7
Neg. Zero Pos. Neg. Zero Pos. Neg. Zero Pos.
C 9 40 51 10 41 50 9 34 57
T 18 21 61 16 20 65 13 16 71
N 883 837 880
1977-8 1978-9 1979- 80

C 10 37 53 9 35 57 9 30 61
T 11 10 80 9 10 81 7 10 82
N 833 870 1044

1980-1
C 7 35 58
T 10 13 77
N 671

The sanple is restricted to observations for which the previous
year's tenant originally noved into the unit in the nonths of
January through July.
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