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I. Introduction 

The Consumer Price Index is based upon multiple 
samples, most of which are selected using complex 
mul t i -s tage  designs. The first stage of selection for 
these samples is a metropoli tan or urban area.  Within 
each selected area,  a sample of outlets  and a sample of 
i tems is selected ior pricing each month. The focus of 
this paper will be the procedures used to select  a new 
sample of areas or primary sampling units (PSU's) to be 
used in the revised Consumer Price Index, which is 
currently scheduled for release with 3anuary 1987 data.  

Consumer Price Indexes are produced each month 
for two populations: all urban consumer units or the U 
population and urban wage earner and clerical  worker 
consumer units or the W population. The W population 
is a subset of the U population. For each of the 
populations, indexes are produced for 28 cit ies and 12 
region c i ty-s ize  areas at  several levels of i tem aggre- 
gation. 

Although the CPI uses complex est imators ,  it is 
fundamentally a weighted average of price changes 
from one t ime period to another for the same set of 
items. The weight for an item is an es t imate  of 
expenditures for the i tem at a part icular point in time, 
the reference period. One of the major components in 
a CPI revision is the change in these reference period 
cost weights for each i tem-popula t ion-area  which has a 
published index. 

In order to obtain es t imates  of mean expenditures 
by item and geographic area for each index population, 
BLS conducts a Consumer Expenditure Survey (CES). 
For previous revisions, a one- t ime  survey of households 
was conducted to obtain consumer expenditures.  For 
the most recent  1972-73 CES, the Census Bureau acted 
as the data collection agency, while previously BLS had 
col lected the data directly.  Starting in 3anuary 1980, 
an ongoing rotat ing panel CES was put in place. Since 
the CES is also u~gd to publish reports on consumption 
at the U.S. level ±' ,  additional PSU's were selected to 
cover the rural non-metropolitan population. The CES 
is also used to select  the i tem classes to be included in 
the revised index. The sample of out lets  for the index 
is selected from a frame crea ted  by asking a different  
set of households the names and addresses of the store 
where they purchased categories  of items. This Point 
of Purchase Survey (POPS) is also col lected by the 
Census Bureau for BLS in the CPI PSU's. 

II. PSU Definition 

The current  CPI/CES area sample was selected 
using 1970 Census population figures and 1973 Standard 
Metropolitan Stat is t ical  Area (SMSA) definitions. With 
the exceptions of the New York and Chicago Standard 
Consolidated Area's and the combination of Los 
Angeles-Long Beach SMSA and Anaheim-Santa Ana- 
Garden Grove SMSA, all metropoli tan PSU's were 
defined as one SMSA. The new sample is based upon 
1980 Census population and the new Consolidated 
Metropolitan Stat is t ical  Area (CMSA) and Metropolitan 
Stat is t ical  Area (MSA) definitions as proposed by the 
Office of Management and Budget. The change in 
definition from SMSA to CMSA is important .  For 
instance, the definition for New York City now includes 
Danbury and other parts of Connecticut; Philadelphia 
includes Wilmington; Los Angeles includes Riverside- 
San Bernardino; and San Francisco includes San 3ose. 

All MSA's which are not a part of a CMSA are 
defined as individual PSU's. All remaining nonmetropo- 
litan counties were grouped into PSU's using the 
following criteria: 

I. To the ex tent  possible, the old PSU definitions 
were to be retained. 

2. The counties forming a PSU had to be conti-  
guous. 

3. The number of urban housing units in the PSU 
had to be at least 3125, the number of housing 
units required to support the CES and POPS 
for I0 years. 

The same set of counties were then regrouped into 
another set of PSU's to be used to represent the rural 
nonmetropolitan portions of the country. Since the old 
urban and rural PSU's were created independently, any 
concordance between urban and rural PSU composition 
was happenstance. 

A total of 2472 PSU's were created: 27g metropo- 
litan areas,  810 nonmetropoli tan urban areas, and 1384 
rural areas. 

III• Overall Sample Design 

The basic area sample design plan for the CPI 
consisted of the selection of one PSU per stratum with 
probability proportional to population. Within this 
frame work, a number of constraints were imposed on 
the allocation of the sample. 

I. The proposed ongoip~ CPI budget would perrr~ 
the pricing of 127 =' halfsample equivalents -~" 
every two months. A halfsample consists of 
approximately I I00 quotes or i tem-out let  
pricings. The current CPI has I f9  halfsample 
equivalents or 120,000 unique prices are 
collected within each two month period. Thus 
the revised CPI wil l have about a 6•7% 
increase in unique quotes. 

2. The number of areas should be around 902/ m • 

The CPI currently collects data in 85 areas• 
3. The option to continue publication of all city 

and region c i ty-s ize  indexes currently being 
published with the exception of Northeast  
Pennsylvania should be allowed for. In order 
to insure a city is in the sample, it must be 
self-represent ing.  

4. Although the general  scheme for c i ty-s ize  
classification should be maintained, the speci- 
fics could be modified. In the 1970 design, all 
nonself-representing SMSA's were subdivided 
into two classes: those grea ter  than 400,000 
and those less than 400,000. The nonmetro-  
politan urban areas were strat if ied indepen- 
.dently. 

5. To the extent possible, the sample should be 
allocated proportionally among the region and 
city-size classes. 

6. In order to publish a region~/city-size class, 
there must be at least f ou r - "  sample PSU's 
within the area implying at least eight PSU's 
are needed in the frame population; otherwise, 
at least one PSU would end up self-repre- 
senting. 

The total population of the U.S. to be covered by 
the revised CPI (the CPI U population) is 157,086,922 as 
of April I, 1980. In a sample design with proportional 
allocation, any PSU with a population of more than 
187,086,922/127=1,473,125 should be self- represent ing.  
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Therefore ,  the 23 largest  ci t ies become se l f - repre -  
senting with Phoenix being the last se l f - represent ing  
MSA. These ci t ies  have a CPI population of 91,t+I0,272 
or 49% of the total .  The remaining 75,592,095 met ro-  
politan CPI population is evenly divided be tween the 
medium and small sized MSA's. 

When this proport ional  design is examined with 
respect  to c r i te r ia  three  and six, problems appear.  To 
begin with, several  ci t ies  current ly  being published are 
not among the largest  23 c i t i e s - -Kansas  City~ 
Milwaukee, Port land,  Buffalo, Honolulu and Anchorage. 
Secondly, there  are only six PSU's classified as medium 
sized ci t ies  in the West. Since four sample PSU's are 
required for publication, two of the six PSU's would be 
se l f - represent ing .  Therefore  additional ci t ies  must be 
classified into this region c i ty - s ize  class. 

After  making the six published ci t ies  se l f - repre -  
senting, numerous al locations between medium and 
small sized ci t ies  indicated no consistent breaking point 
across regions yielded a reasonable al location.  As a 
result ,  each region was t rea ted  individually and the 
breaking points became 500,000 in the Northeast ,  
360,000 in the Northcentra l ,  #50,000 in the South and 
330,000 in the West. Table I compares  the number of 
PSU's and the distribution of the CPI population in the 
proportional  al locat ion scheme to tha t  in the final 
al locat ion scheme.  In this final design, 53.5% of the 
CPI population or ~5% of the to ta l  is in se l f - represen t -  
ing PSU's. 

The next step in the design was to de termine  the 
number of s t ra ta  to be c rea ted  in each region c i ty -s ize  
class. If four s t ra ta  were c rea ted  in the nonme- 
t ropoli tan urban Northeast ,  the average s t ra ta  size 
would be 500,000 implying 17~ s t ra ta  would be needed 
in nonself-representing areas alone in order to maintain 
equal sized nonself-representing s t ra ta .  Since this was 
impossible, numerous a l te rna t ives  were examined.  In 
the end, the decision was made to drop the publication 
requi rement  in the nonmetropolitan urban areas  for the 
Northeast  and West. Table 2 indicates the final sample 
PSU al locat ion scheme of 109 sample PSU's for the CES 
and 91 sample PSU's for the CPI and POPS. In addition, 
the al locat ion scheme of the current  area  sample is 
included for comparison purposes. 

In the final design, t)6.5% of the CPI population is 
in nonself-representing PSU's. The NSR s t ra ta  are as 
equal as possible given the constra int  of an even 
number of PSU's in each region c i ty -s ize  class. There-  
fore, within the nonself-  represent ing portion of the 
design the CPI sample is as proportionally al located to 
population as possible. 

If the cur rent  CPI publication requi rement  of pub- 
lishing three  consistently defined c i ty -s ize  classes per 
region were continued for the revised sample, the 
var iance of the national CPI would be 15% higher. By 
allowing the c i ty - s ize  break to be variable across 
region and not publishing (selecting four PSU's in a size 
class) the nonmetropolitan areas of the Northeas t  and 
West, this larger  var iance has been avoided. 
IV. Strat i f icat ion 

A. Procedure 
The primary objective of s t rat i f icat ion is to create 

strata as homogeneous as possible in order to minimize 
the between PSU component of variance within a set of 
constraints on the size of the clusters or strata. 

The between PSU variance function to be mini- 
mized is- 
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the number of s t ra ta  in the region c i ty -s ize  
class, 
the number of PSU's in the hth s t ra tum,  
the number of variables in which the s t ra t i f i -  
cat ion is to be based, 
the preference  factor  or weight for the jth 
charac ter i s t ic ,  
the population of the ith PSU in the hth 
s t ra tum,  

the population of the hth s t ra tum,  
the number of housing units in the ith PSU in 
the hth s t ra tum,  
the number of housing units in the hth 
stratum, 
the number of housing units in the ith PSU in 
the hth stratum having characteristic j or the 
number of dollars spent for item j, 

the number of housing units in the hth stratum 
having characteristic j or the number of 
dollars spent for item j. 

Xhii - Yhi Uhij and X hj=  Yh ' 

the proportion of housing units in PSU i or s t ra tum h 
having charac te r i s t i c  j or the average housing unit 
expenditure  or income, the above formula can be 
rewr i t ten  as 
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B. Implementation 

The process of creating strata from the PSU's 
within a region c i ty - s ize  class was implemented  using a 
program developed by the Census Bureau which used 
Fr iedman-Rubin 's  c luster ing algori thm (I) to s t ra t i fy  
PSU's within a s ta te  for the Current  Population Survey 
(CPS). Documentation of the Census Bureau's research 
into clustering and implementa t ion  of the Fr iedman-  
Rubin cluster ing algori thm can be found in (2). 

The basic purpose of cluster  analysis is the identi-  
f ication of the "best part i t ion" of a set of objects into 
'g' groups where "best part i t ion" is defined by opt imi-  
zing some numerical  valued function. In this case, the 
'n' PSU's are grouped into 'g' s t ra ta  by minimizing 
equation (2) above. The modified Fr iedman-Rubin  
algori thm successively rea l locates  PSU's to s t ra ta ,  
using several  d i f ferent  procedures to de te rmine  which 
moves be tween s t ra ta  result  in a reduction in between 
PSU variance.  Since the algori thm seeks to modify 
some initial s t ra t i f ica t ion in ways which reduce the 
between PSU variance,  there  is no guarantee  an abso- 
lute minimum is achieved. 

Numerous modifications had to be made to the 
program in order to implement  its use for the CPI. 
Significant changes were necessary to the variance 
computat ion portions of the program since the charac-  
ter is t ics  used for the CPI s t ra t i f ica t ion were in te rms  
of housing units versus population for CPS. 

The basic input to the program consisted of the 
number of s t ra ta  required, the l imits on the s t r a ta  
sizes) the variables to be used in the cluster ing and the 
preference  factors  for each of the characteristics. 

I. Selection of St ra t i f ica t ion Variables 
Since the primary purpose of the CPI is to measure  

price change, the charac te r i s t ics  used to s t ra t i fy  PSU's 
for the CPI should be highly corre la ted  with price 
change. From the Census Bureau, we obtained a special 
file of over 200 population and housing unit charac-  
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teristics by county (MCD in the Northeast) from the 
1980 Census which we entered into a SAS database. A 
subset of 21 variables (Table 3) was created and merged 
with one year changes (1980) and four year changes 
(1978 through 1982) of the CPI for each of ten major 
groups from the 27 self-representing areas of the 
current CPI. Multiple linear regressions were run to 
determine which variables were associated with price 
change and correlation matrices were computed to 
determine the correlation among the variables. The 
seven variables asterisked in Table 3 were chosen to be 
used in the2stratification program. 

The R for the all items index using an estimated 
'rental equivalence' index (3) for housing with these 
variables was .67, a level which exceeded our expec- 
tations. 

2. Selection of Preference Factors 
Several sets of preference factors were examined 

to determine what effects the choice of preference 
factors had on the strat i f icat ion process and the result- 
ing variance. In the end, two sets of preference factors 
were used for each region city=size class: 

Variable Preference  Factors 
Owner Occupied .5 .10373 
Retired Reference  Person .5 .22680 
Black Reference  Person .5 .43499 
Mean Wage and Salary 1.0 .51~72 
Heated by Fuel Oil .5 .81253 
Heated by Elect r ic i ty  .5 .9177 5 

Income 
Mean Interest and 1.0 1.00000 

Dividend Income 
The f irst set of factors places the greatest impor- 

tance on the two income variables without differen- 
t iating among the non-income variables. Since income 
is highly correlated with expenditures, these factors 
were assumed to be important for controlling the 
between PSU component of variance for the CES. 

The second set of factors were based upon the 
relative correlation of each of the variables with price 
change where interest and dividend income was the 
variable most highly correlated. This set of factors was 
assumed to be reasonable for controlling the between 
PSU component of variance for the CPI. 

C. Results 
Since the results of the algorithm depend upon the 

init ial strati f ication, the program allows for multiple 
starts. Each region city-size class was stratif ied at 
least ten times using each set of preference factors. 
For the medium sized MSA's i t  was possible to actually 
look at the physical composition of the strata since 
there were only two or three PSU's per strata. For 
instance, in the Northeast only four dif ferent st rat i f i -  
cations appeared meeting the size constraints. As the 
number of PSU's increased it  became impossible to 
examine the stratif ications in any way other than some 
set of summary statistics. 

In order to help dif ferentiate among the 20+ strat i-  
fications, the resulting between PSU variances for each 
of the seven strat i f icat ion variables along with four 
additional variables (average monthly expenditures for 
gas and electr ic i ty and percent of U and W HU's) were 
ranked along with the range of the strata sizes. The 
selection of the strat i f icat ion to be used was based 
upon the sum of the ranks, the total between PSU 
variances for the seven$}tratif ication variables both 
unweighted and weighted-" by the preference factors, 
the strata size range, and the placement of the current 
sample PSU's. The last two cri teria were considered 

the most important given the selection was among 
those stratif ications which minimized the variance 
given the init ial  strat i f icat ion and preference factors. 
The range of the strata size was considered important 
since the NSR PSU's are paired and the PSU's in a pair 
are priced alternately, i.e., bimonthly. Therefore, each 
PSU in a pair should represent equivalent populations. 
The placement of the current sample PSU's was consi- 
dered important since the new sample is to be intro- 
duced over a period of several years. Any new stratum 
not containing an old sample PSU would have to be 
init iated prior to 3anuary 1987; while i f  a new stratum 
contained an old sample PSU, pricing could continue in 
the old PSU until the new sample PSU is initiated. 
V. Computation of Probabilities of Selection 

Since the introduction of new PSU's requires hiring 
and training new field stal l ,  the costs associated with 
changing PSU's are not insignificant; therefore, there is 
some desire to retain as many old PSU's as possible, 
while at the same time incorporating the new popula- 
tion data. On the other hand, there is a concern over 
respondent burden. Although the basic probability of 
selection for the ith PSU from the hth stratum is 
P~./P~, Keyf i tz (4) developed a procedure for adjusting nl n . . 
these probabdltles so that the probability of retaining 
the old sample PSU is maximized given the old strat i f i -  
cation is retained. 

Since Keyfitz's init ial article, several authors have 
developed similar procedures for the situation where 
the strata are changed. We considered two of these 
procedures: one developed by Walter Perkins for use in 
the 1970 CPS redesign (5), and the second by Lawrence 
Ernst for use in the 1980 CPS redesign (6). The Perkins 
procedure is not optimal with respect to retaining 
current sample PSU's while the Ernst method is. 

We experimented with both procedures by running 
the medium sized MSA strata in the Northeast and West 
and the small MSA strata in the West for a total of I! 
strata. Table $ shows the 1970 and 1980 basic probabi- 
l it ies along with the 1980 Ernst and Perkins probabi- 
lities. The column labelled sample contains a ' l '  i f  the 
PSU is currently in sample. Under Perkins' method, i f  
there is only one PSU from a 1970 stratum in the new 
1980 stratum, the probability of selecting that PSU 
remains unchanged. Therefore in the medium sized 
strata where none of the 1970 pairings were retained, 
Perkins method leaves the probabilities unchanged. On 
the other hand, Ernst's method changes the probabilities 
dramatically and, in fact, virtual ly selects the sample. 
Of the four small MSA strata, two contain a current 
sample PSU and two do not. Ernst selects a PSU in one 
of the sample cases but leaves the other sample case 
virtually untouched. Some of the changes in the strata 
without a sample PSU are large under the Ernst method 
while Perkins' leaves them untouched. 

In the end, Perkins method was used mostly 
because we fel t  Ernst's method was too extreme. Our 
goal in adjusting the probabilities was to increase 
overlap over an independent selection while at the same 
time reflecting the shifts in population between 
Censuses and avoiding undue respondent burden. Since 
the CPI is basically a longitudinal survey where the 
selected retail  outlets wi l l  be visited every one or two 
months for $ or I0 years, there are respondent burden 
problems associated with retaining smaller PSU's. The 
subtotal of NSR probabilities for the overlap PSU's 
increased 73% from 12.66 for the 1980 probabilities to 
22.00 for the Perkins' probabilities. Or, of the total 
NSR probability (78.0), the overlap probability increas- 
ed from 16.296 to 28.296. 
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VI. Controlled Selection 

In order to insure the representat ion of the sample 
by s ta te  is directly proportional to the population of 
each state ,  a three-way controlled selection procedure 
was used. The algorithm developed for the 1970 CPS 
redesign (6) was modified and executed by Census 
region controlling on state ,  s t ra ta  and overlap• 

Basically, if the sum of the NSR PSU probabilities 
associated with a s ta te  is 2•59 then the constraint  of 
controlled selection is to select  ei ther two or three 
PSU's from that  s ta te .  The process consists of creat ing 
many possible samples or pat terns  which meet  the 
constraints  and have a known probability of selection, 
such that  the sum of the pat tern  probabilities equals 1. 
Across all pat terns,  a cumulative s ta te  probability of 
2.59 should result in two PSU's from the s ta te  in g196 of 
the pat terns  and three PSU's in 5996 of the patterns• 
Controlled selection allows preferred combinations of 
PSU's to be selected while maintaining the basic proba- 
bilities of selection• 

Since the primary control is on s ta te  and overlap is 
secondary, the overlap/nonoverlap proportions of the 
sample are not exact .  That is, although only 22 overlap 
PSU's should have been selected with probability .9971, 
2q were selected.  Other cases which differ from 
expecta t ion are: Florida - nonoverlap which expected 
two or three has four sample PSU's, Massachusetts-  
overlap which expected zero or one has two, Ohio- 
nonoverlap which expected two or three has four, Ohio- 
overlap which expected one or two has zero, and Utah- 
nonoverlap which expected zero or one has two. 

On an overall basis, including the SR PSU's, the 
breakdown of the sample between new and old PSU's by 
region is as follows. 

Number of New and Old PSU's 
C E S C P  I 

Region New Old New Old 
NE 6 11 6 9 
NC lq 15 8 15 
S 26 16 18 16 
W 9 12 7 12 
Total 55 54 39 52 

Although in terms of PSU's at  the U.S. level the CES 
sample is about half new and half old, almost half of 
the new PSU's are located in the South• For the CPI, 
over half of the current  PSU's are being retained, but 
again almost half of the new PSU's are in the South• In 
terms of population, 57.q% of the CPI urban population 
is located in overlap PSU's and of the CPI urban 
population in the new sample PSU's, 79.6% live in 
counties included in the current  sample. 

VII. Sample Introduction 

The new CPI PSU's will be introduced over a two 
year period even though the revised index is released in 
February 1987. In order to do this, some of the old 
PSU's will be used to represent  their new strata .  Any 
new s t ra ta  which does not contain a current  sample 
PSU must have its sample PSU initiated before 3anuary 
1987 so it can be linked into the index in 3anuary. 
There are a total  of 20 such s t rata ,  one SR (Phoenix) 
and 19 NSR. These 20 cit ies will be in the POPS survey 
of 1985, initiated by BLS beginning in May 1986 and 
then linked into the index with 3anuary 1987 data. Ten 
of the remaining 19 new PSU's will be linked during 
1987 with the remaining nine in 1988. 

VIII. Further Research and Summary 

In summary, there are several areas where further 
research is warranted.  

1. The significant costs associated with strat if i -  
cation coupled with the facts  the between PSU variance 
component is small (5 to 1096) and there are no Census 
data directly associated with changes in consumer 
prices, raises the question as to whether such a sophis- 
t icated algorithm should be used for s t rat i f icat ion in 
the future for this size sample• A simpler algorithm 
might be developed which would be more cost ef fect ive  
with respect  to reducing the between PSU variance• 

2. Considering tl~e significant changes in proba- 
bility under Ernst procedure for the few s t ra ta  
examined, further research is needed to determine how 
the procedure works under varying conditions and if 
additional constraints  could be added to control the 
percent  chanRe in probability• 

• WitE the use of controlled selection, the 
selected PSU's are no longer independent of each other.  
The variance of the controlled selection procedure is 
unknown and should be examined along with deter-  
mining what, if any, ef fects  it has on the est imation of 
variances using pseudo-replications.  
*The authors wish to acl/nowledge the efforts  of Mary 
French and William McCarthy of SMD/BLS who were 
responsible for executing the controlled selection 
process defined in this paper. 
1__/ Expenditures at  the U.S. level will not be published 

until the release of the 198g CES data. 
2/  The revision budget proposals were developed using 

three cr i ter ia:  1. The new design should ref lect  the 
population shift to the South and West, 2. the 
between PSU variance should be no larger than 
that  for the 1978 revision, 3. increases should be 
kept to a minimum. 

_3/ The CPI sample is designed to faci l i ta te  computa-  
tion of variances using pseudo replication• Within 
each SR area two halfsamples are designated• In 
order to increase the sample in an area such as 
Chicago to the equivalent of three halfsamples, 
two halfsamples, each with IY, t imes the number of 
quotes in other SR halfsamples, would be 
designated. A single halfsample is designated in 
each NSR PSU, and the NSR PSU's are paired for 
variance computation• 
Four sample PSU's are needed to allow for 
bimonthly pricing and computat ion of variances 
using pseudo replications. 
The variances are standardized at the beginning of 
the program; therefore,  the weighted sum of vari- 
ances is equivalent to the weighted sum of relvari-  
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SR 
Medium 
Small 
Urban 
Rural  

T A B L E  1 

COMPARISON OF PROPORTIONAL AND FINAL SAMPLE DESIGNS 

PROPORTIONAL FINAL 
CPI POPULATION (MILLIONS) 

NE NC S W Total  NE NC S W Total  

29.1 21.2  17.6 23.5  91 .4  30.4  25.1 18.9 25.6  100.0 
8 .3  8 .4  15.8 5 .0  37.5  6 .6  6 .0  15.1 4 .6  32.2 
5 .2  10.6 15.9 6 .3  38.1 5 .7  9 .0  15.4 4 .6  34.8 
2 .0  6 .4  8 .1  3.6 20.1 2 .0  6./4 8.1 3 .6  20.1 
4 .0  10.7 15.8 3 .8  34 .4  4 .0  10.7 15.8 3 .8  34./4 

Tota l  48.6 57 .3  73 .3  42.2 221.5 /48.6 57.3  73 .3  42.2 221.5  

ALL PSU'S 

NE NC S W Total  NE NC S W Total  

SR 14 6 7 6 23 5 9 8 9 31 
Medium 11 9 21 6 1)7 9 10 21 8 1+8 
Small 27 61 88 32 208 28 57 87 27 199 
Urban 69 246 372 123 810 69 246 372 123 810 
Rural  108 479 618 179 1384 108 479 618 179 1384 

Total  219 801 1106 346 2472 219 801 1106 346 2472 

T A B L E  2 

ALLOCATION OF SAMPLE PSUWS 
Cur ren t  New 

NE 

SR 6 
Medium 4 
Small  4 
Non-MSA 4 

CPI Subtotal  18 

NC S W Tota l  NE NC S W Tota l  

8 6 7 27 5 9 8 9 31 
/4 8 4 20 4 4 10 4 22 
6 8 4 22 4 6 10 4. 24 
4 q 4 16 2 /4 6 2 14 

22 26 19 85 15 23 3/4 19 91 

CES Rural  

-Total 

2 4 8 2 16 2 6 8 2 18 

20 26 34 21 I01 17 29 42 21 109 

T A B L E  3 

VARIABLES REGRESSED AGAINST PRICE CHANGE 

Descr ipt ion 

* P e r c e n t  black HU's 
P e r c e n t  two or more  ea rne r  HU's 
*Percent electric heated HU's 
Average  family size 
Pe rcen t  na tura l  gas hea ted  HU's 
* P e r c e n t  owner  occupied HU's 
Average  income per person 
Mean monthly e l ec t r i c  costs  per HU 
Mean to ta l  income per HU 
*Mean in te res t  & dividend income per HU 
Mean monthly gas costs  per HU 
Mean year ly  oil costs  per HU 
*Mean wage and salary income per HU 
Mean real  e s t a t e  t axes  per HU 
Median value of owned home 
Median c o n t r a c t  ren t  
* P e r c e n t  fuel oil hea ted  HU's 
* P e r c e n t  HU's with re t i r ed  person 
P e r c e n t  unemployed persons 
Pe rcen t  CPI urban HU's 
Pe rcen t  wage & c ler ica l  HU's 
*Se lec ted  var iables  
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B I . t l  
B l . 1 2  

Table  4 - C o m p a r i s o n  of Erns t  and Pe rk ins  P robab i l i t i e s  for Inc reas ing  O v e r l a p  

1970 1980 
Sample  P r o b a b i l i t y  P robab i l i t y  Erns t  Pe rk ins  

1 .57 .62 1 .00  .62  
0 .39 .38 0 . 0 0  .38 

B I . 2 1  t .51 .68 .04  .68 
B I . 2 2  l .31 .32 .96 .32 

B I .  31 t 1 .00  .36 0 . 0 0  .36 
B1 .32  0 .25 .30 .05 0 . 0 0  
B1 .33  t .36 .35 .95 .65 

B 4 . l l  0 ./,it .76 .99 .76 
B4 .12  0 .23  .214 .01 .24 

B4.21 
B4.22 

B4.31 
B4 .32  

B4.41  
B4 .42  

C 4 . l l  
C # . 1 2  
C 4 . 1 3  
C1+.14 
C 4 . 1 5  
C 4 . 1 6  

0 .47 .70 0 . 0 0  .70 
1 .27  . 30  1 . 0 0  .30  

1 . 30 .56  1 . 0 0  .56  
0 .26 . 44 0 . 0 0  . 44 

l .26 .51 1 .00  .51 
0 .22 .49 0 . 0 0  .1+9 

0 .21 .25 0 . 0 0  .25 
0 .11+ .22 0 . 0 0  0 . 0 0  
l .19 .23  1 .00  .1+5 
0 .08 .12 0 . 0 0  .12 
0 .05 .10 0 . 0 0  .10 
0 .07 .08 0 . 0 0  .08 

C1+.21 l .19 .26 .33 .26 
C1+.22 0 .22 .28 .12 .28 
C 4 . 2 3  0 .10 . I t  .11+ ,11 
C1+.21+ 0 .07 .07 .08 .07 
C1+.25 0 .13 .20 .23 .20 
C1+.26 0 .06 .08 .10 .08 

C4.31  0 .17 .23 .09 .23 
C1+. 32 0 . 15 .20 .08 .20 
C 4 . 3 3  0 . 11 . 1/4 .20 . 14 
C 4 . 3 4  0 .05 .11 .16 .11 
C 4 . 3 5  0 .05 .09 .13  .09 
C 4 . 3 6  0 .06 . 11 . 16 . 11 
C 4 . 3 7  0 .05 .12 .18 .12 

C4.41 0 . tO .17 .22 .17 
C4.42 0 .ll .19 .24 .19 
C4.43 0 .09 .14 .07 .14 
C4.44 0 .07 .09 .03 .09 
C4.45 0 .07 . 12 .06 . 12 
C 4 . 4 6  0 .08 . 13 . 17 . 13 
C 4 . 4 7  0 .05 .10 .13 .10 
C4.1+8 0 .05 .06 .08 .06 
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