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I. INTRODUCTION

At the request of Housing Division, three categories of
Housing Vacancy Survey (hereafter referred to as 'HVS') series
were studied; rates of Rental Vacancy, Homeowner Vacancy, and
Homeownership. A total of fifteen quarterly series were studied
- each of the three HVS categories at the national and regional
(North East, North Central, South, and West) levels.

In the first part of this report, we will summarize our
}indings. We will then discuss "Sliding Spans", a technique used
to evagluate the reliability of a seasonally adjusted series.
Next, we will illustrate some of the differences in the original
and seasonally adjusted series with two graphs. Finally, we will
address the issue of making statistical comparisons in unadjusted

and seasonally adjusted data.

II. SUMMARY OF ANALYSIS

Data from 1956-1985 were available for the homeowner and
rental vacancy series and from 1962-1985 for the homeownership
series. There was a permanent change in the sampling and
estimation procedures in 1980, and 1979 data were adjusted by
Housing Division to allow comparisons between 1979 and 1980
data. The adjusted data were used in this study. There were
indications of an emerging or increasingly strong seasonal

pattern beginning in the late 1970's in some of the series.



Therefore, the final graphical analyses presented in this report
were done using data from 1977-1985.

Using several statistics from the X-11-ARIMA program, six of
the fifteen series were judged to have a significant amount of

stable seasonality. These series were

Rental Vacancy - U.S. Homeownership - U.S.

Homeownership - N.E.

¥*Rental Vacancy - N.E. *Homeownership - West
Homeowner Vacancy - N.C.

A seasonally adjusted series was produced for each of the six
series. A procedure by Findley and Monsell (1984) described
below indicated the X-11-ARIMA computer program could not provide
a reliable seasonally adjusted series in two cases; the
Homeownership - West and Rental vacancy - N.E. series. The
remaining four series were judged to be acceptable candidates for

seasonal adjustment,

ITII. SLIDING SPANS

Findley and Monsell (1984) propose the use of "sliding
spans" as a tool for determining the reliability of a seasonal
adjustment. These are obtained as follows. Starting with a
short "span" of data, in our case the years 1975-1982, a
seasonally adjusted series is produced for that span. Then the
first year (1975) is dropped, and one year (1983) is added, and
this series is adjusted, leading to a second set of seasonal
adjustments. Finally, 1976 data are dropped, 1984 data are

added, and a third seasonally adjusted series is produced.



Adjustments are then compared for quarters that occur in more
than one M"span". (For example, the first guarter of 1980 is in
all three spans). If the X-11-ARIMA computer program is
producing a reliable adjustment, the adjustments from different
spans for a given quarter should be close to one another, for
most of the quarters common to two or more spans.

Immediately following are two examples of the "sliding
spans" procedure. In the first example, the Homeownership - U.S.
series, only for the fourth quarter of 1982 do the three seasonal
;djustments differ by more than 0.1 percent among the three

seasopal factors. (In the HVS series, the seasonal factor is the

(positive or negative) amount subtracted from the unadjusted
series to produce the seasonally adjusted series. That is,
additive seasonal adjustment has been used.) In analyzing the
variability of seasonally adjusted quarter to quarter change
estimates from the different spans, only 4 out of 32 quarters had
differences that were 0.1 percent or larger. The seasonal
adjustments therefore seem to be quite reliable.

In the second example, the Homeownership - West series, the
sliding spans comparisons are not as favorable. 1In 15 of 32
quarters, the seasonal factors (and adjustments) show differences
greater than 0.1 percent. 1In the quarter to quarter changes, 25
of 32 quarters show differences greater than 0.1 percent.
Therefore, we feel the X-11-ARIMA computer program cannot provide
a reliable seasonally adjusted series in this case. As part of
the Appendix, we have included the sliding spans output for all

six series that were analyzed.



SLIDING SPANS ANALYSIS OF SEASONAL FACTORS FOR HOMEOWNER - U.S.
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SLIDING SPANS ANALYSIS OF MONTH-TO-MONTH CHANGES FOR HOMEOWNER - U.S.
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SLIDING SPANS ANALYSIS PROGRAM
VERSION 6.8 - RELEASED JANUARY 11, 1985
REFER ANY QUEST

STATISTICAL RESEARCH DIVISION, 763 - 7359

S ON THIS PROER

AH TO BRIAN C. MONSELL,

SLIDING SPANS ANALYSIS OF SEASONAL FACTORS FOR HOMEOWNERSHIP - MWEST
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SLIDING SPANS ANALYSIS OF MONTH-TO-MONTH CHANGES FOR HOMEOWNERSHIP - WEST
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IV. GRAPHICAL ANALYSIS

Also included in the Appendix are two graphs for each of the
four series we feel can be reliably seasonally adjusted. Graphs
of the original and seasonally adjusted data and of their quarter
to quarter changes are presented. Some of the series show litle
difference between the original and seasonally adjusted values.
Thus, the determination that a series can be reliably seasonally

adjusted does not mean that the adjustment itself is useful.

~

V.<MAKING STATISTICAL COMPARISONS

Other divisions at the Census Bureau use the standard error

estimates obtained for the unadjusted measured data to make

statements about the statistical significance of period to period

changes in the seasonally adjusted data. While this procedure is

not the ideal one from a statistical point of view, some work has
shown that it is often justifiable as an approximation, because
the adjustment-induced correlation between neighboring periods is
small. There has not been an investigation of the analogous
issue for comparison of the current quarter with the same quarter
a year ago.

The following are the most recent estimates of standard
error (4th quarter, 1985) for the four series that we feel can be

reliably seasonally adjusted:



Homeownership rate, North East .0038
Homeownership rate, United States 0017
-Homeowner vacancy rate, North Central .0011
Rental vacancy rate, United States .0016

Using these standard error estimates as a rough estimate of the
standard error in the respective series in any quarter, the
standard error of a difference between two quarters for these

four series are:

Homeownership rate, North East .0054
Homeownership rate, United States .0035
Homeowner vacancy rate, North Central .0015
Rental vacancy rate, United States .0022

Current Housing Division practice identifies a difference at the
.05 significance level as "significant", and difference at the
0.1 level as "possible"™., ©Using these criteria, and the standard
error estimates of difference above, one can obtain an idea of
the magnitude of difference necessary to establish significance,
or possible significance, for quarter-to-quarter changes each of

the four series:

Significant Possible

Homeownership rate, North East .0106 .0089
Homeownership rate, United States .0068 .0058
Homeowner vacancy rate, North Central .0030 .0025
Rental vacancy rate, United States .004Y .0037

It should be noted that these numbers are in decimal form; thus,
.0044 is 0.44 percent.
As an inspection of the attached plots of quarter-to-quarter

changes shows, seasonal adjustment alters the interpretation of
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some of the changes in all four of the above series. That is,

"signifigant" difference between quarters become only "possible,"
or even "insignificant" in the seasonally adjusted data, and vice
versa, with "significant" and "possible" defined according to the

Housing Division criteria reviewed above.
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VII. APPENDIX

Following, by series, are the sliding spans results, a graph
of the original and seasonally adjusted data, and a graph of the
quarter to quarter changes in the original and seasonally

adjusted data.



SLIDING SPANS ANALYSIS PROGRAM
VERSION 6.B - RELEASED JANUARY 11, 1985
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SLIDING SPANS ANALYSIS OF SEASONAL FACTORS FOR HOMEOWNERSHIP

1-75
2-75
3-75
4-75
1-76
2-76
3-76
4-76
1-77
2-77
3-77
4-77
1-78
2-78
3-78
4-78
1-79
2-79
3-79
4-79
1-80
2-80
3-80
4-80
1-81
2-81
3-81
4-81
1-82
2-82
3-82
4-82
1-83
2-83
3-83
4-83
1-84
2-84
3-84
4-84

/75 -
4/62

-,0002
-.0017
.0014
.0006
-.0003
-.0018
.0017
.0005
-.0005
-.0020
.0022
.0005
-.0009
~-.0022
.0030
.0004
~-.0015
-.0024
.0040
.0000
=-.0019
~-.0024
.0048
-.0005
-.0022
-.0023
.0054
-.0008
~.0023
-.0023
.0056

-.0010
6630000636 36 9 26 3¢

03 36 636 3¢ 94 3¢ 36 3
P66 06 36 36 36 36 3¢ 34 3¢
P66 3 2 0 36 96 36 36 3¢
333630 36 20 38 3¢ 3¢
7636 36 3¢ 3¢ 3¢ 3¢ 3¢
63636 36 36 38 34 36 3¢ ¢
F636 36 36 3 36 3¢ 3¢ 34 3¢

1776 -
4/83

FHIEIEIE 06 0606
60636069030 3236 08
P 296
I IE 0902 3 % %

-.0012

unuunignnn
0690
I3 222
P02 3636 36 1 30636

1/77 -
4/84

00324 2 0
06062436 .34 3 06
00630063696 30 3 3¢
TN NN N
0969626 36 3 36 2 3¢
636 06 0636 6 3436 2 3¢
696000006 36 .3 3624
9638 9636 3636 96 36 6 36
-.0013
-.0028
.0037
.0005
-.0015
-.0027
.0039
.0004%
-.0018
-.0025
.0044
-.0001
-.0020
~-.0023
.0048
-.0006
-.0021
-.0021
.0051
-.0011
~-.0020
-.0020
.0053
~-.0014
-.0020
-.0019
.0055
-.0017
=-.0018
-.0020
.0055
-.0018

MAXIMUM
DIFF.

t 12332122
260 00636063 3 20
60320 62636 3
6063036926 3 36 4
.0009
.0011
.0013
.0006
.0008
.0008
.0015

.0002
.0003
.0003
.0003
.0003
.0003
.0004
.0003
.0002
.0000
.000S5
I 2 M
06326963696 34 1 3¢
90000636 26 96 34 2 34 ¢
209623026 3¢




SLIDING SPANS ANALYSIS OF MONTH-TO-MONTH CHANGES FOR HOMEOWNERSHIP - N.E.
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SLIDING SPANS ANALYSIS OF SEASONAL FACTORS FOR HOMEOWNER - U.S.
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10000
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-.0025
.0029
-.0003
-.0003
-.0020
.0027
-.0007
-.0003
-.001%
.0024
-.0011
-.0002
-.0008
.0021
-.0014
-.0001
-.0004
.0020
-.0016
.0000
-.0003
.0019
-.0017

MAXIMUM
DIFF.

FEIE 6 IE I I I 96 W
L2 2222222 2]
636D I 36 3¢ 36 96 3¢
FEIEIE I IEIEIE I 366
.0003
.0006
.0005
.0003
.0002
0005
.0009
0005
.0002
.0003
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.0001
.0001
.0003
.0003
.0002
0002
.0002
.0005
.0004
0003
.0003
.0008
.0006
0006
.0004
.0010
.0006
0002
.0001
0007
JEIE 626 36 I 36 36 36 36
232222223
366 IEIEIEIEIE 3¢ I
36636 36 636 36 36 3¢




SLIDING SPANS ANALYSIS OF MONTH-TO-MONTH CHANGES FOR HOMEOWNER - U.S.
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3-81
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3-82
4-82
1-83
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3-83
4-83
1-84
2-84
3-84
4-84

/75 -
4/82

FFHEIIIH AR
.0071
-.0068
.0001
.0016
.0023
-.0012
.0004
.0006
~.0006
.0003
.0008
=-.0008
-.0016
.0029
.0043
-.0055%
.0031
.0039
=-.0013
.0015
.0016
~.0018
~.0001
.0016
=.0021
-.0013
-.0010
-.0035
.0016
~.0039
-.0011
FIIINNANR
I 963 3
FEIEIIEIEI 23
P60 I3
2606363696 26 3 3¢
FE DN MM
SN
FEEIEIIEIEI I

1776 -
4/83
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FEPEIEI I 2626 3 4
FEFEIEI I I 36
I NI
FEPEIEIEII6 96 2 26 3¢

.0026

-.0010
FEIIIEI I
6036 36 20636 36
PN %
FEIIEIEIE NI I

1/77 -
4/84

FEI6II 2 2 M
262363 200696
3636 266 32 36 06
P06 I I I3 M
PE09606 6 26 26 2636 96
PN DI
I IE I3
3636963636 36 36 6 34
FHIEI I I K 23
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-.0011
.0020
=-.0006
.0015

1 1 '
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(=3 o
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o wn
= -
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=1
~

LIS ]
.
o
o
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"

LI
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oW
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1
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O ¢t
ne

.0003
-.0022
~-.0014

MAXIMUM
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letodetetetoboioted
FEIEIIE 2322
 ododatabodetatoted
FIEUEIIE I 2 2
P06 6230 2 2
.0003
.0011
.0002
.0005
.0003
.0016
.0012
.0005
.0001
.0007
.0008
.0004
.0002
.0004
.0006
.0005
.0003
.0003
.0005
.0010
.0005
.0006
.0005
.0014
.0005
.0009
.0006
.0011
.0003
.0004
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FHIEN DN I 6
PRI 23
 edstabetstadatid d
2063636 96 2636 3¢
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SLIDING SPANS ANALYSIS PROGRAM
VERSION 6.B - RELEASED JANUARY 11, 1985

REFER ANY QUESTIONS ON THIS PROGRAM TO BRIAN C. MONSELL,
STATISTICAL RESEARCH DIVISION, 763 - 7359

SLIDING SPANS ANALYSIS OF SEASONAL FACTORS FOR HOMEOWNER VACANCY - N.C.

1-75
2-75
3-75
4-75
1-76
2-76
3-76
4-76
1-77
2-77
3-77
4-77
1-78
2-78
3-78
4-78
1-79
2-79
3-79
4-79
1-80
2-80
3-80
4-80
1-81
2-81
3-81
4-81
1-82
2-82
3-82
4-82
1-83
2-863
3-83
%-83
1-84
2-84
3-84
4-84

1/7% -
4/82

1
.
o
o
[
[

t e
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oo
oo
oo
w®

i1
o0
=X
SO
e

L}
.o o
oo
I=3-.
- X-
~No®

L |
.
[-& -
o0
(=& -d
® o

"t
« o
[-& -
o0
O
o

.0010
P22 ¢ 3¢ 3¢

36636 3¢ 3¢ 3¢ 3¢
P66 26 6 3 34 3¢ 3¢ 36 3¢
6383 26 369 3¢ 3¢ 3 96
P I 2 36 I 3¢ 3¢ 3 3¢
B6 36 D63 6 36 3¢ 3¢ 3¢ 3¢
63636 3634 36 36 3¢ 3¢ ¢
96 36 36 36 94 3¢ 3¢ 3¢ 3¢

1/76 ~
4/83

96286 36 3 3¢ 3¢ 3¢
636 2 D 6 36 36 3¢ 3¢ 3
0 DE I 36 2 3¢ 3¢ 3¢ 3¢
0600606 36 ¢ 3 ¢

-.0009
.0000
.0005
.000%
.0008
.0002
.0005
.0005
.0008
.0004
.0007
.0006
.0008
.0007
.0008
.0008
.0009
.0010
.0010
.0010
.0011
.0011
.0012
.0011
.0013
.0011
.0014
.0010
.0013
.0011
.0015

.0010
SN2 2 34

9696 D636 3 36 3 3¢ 3¢ 3¢
6363636 26 3 3¢ 36 3¢ 3¢
636 38 96 6 3¢ 3¢ 3¢ ¢ 3¢

1

V17 -
4/84

63630696 96 36 3 3¢ 38
6636 36 36 36 26 2 3¢
360696 2 36 ¢ .06 3¢
P36 06 3606 20 26 2634
I3 362632 3 4
P03 2262 3¢
63030 06 396 36 26 3¢ 3¢
62606 363636 36 36 2
-.0005
-.0008
.0004
.0009
-.0005
~-.0009
.0006
.0009
~-.0006
-.0010
.0007
.0010
-.0008
-.0010
.0009
.0010
=-.0009
~-.0010
.0010
.0010
-.0010
~-.0010
.0011
.0009
-.0011
-.0009
.0011
.0008
-.0011
-.0008
.0010
.0008

MAXIMUM
DIFF.

3636 36 3¢ 3 3¢ 3¢ 3¢
P63 6 06 3 36 I 3¢ 3¢ 3
12123232223
69 36 3 3 96 I 3¢ 36
.0000
.0001
.0002
.0004
.0003
.0008
.0003
.0006
.0003
.0006
.0001
.0004
.0002
.0005
.0001
.0003
.0001
.0003
.0002
.0001
.0002
.0003
.0004
.0001
.0003
.0002
.0005
.0001
.0002
.0002
.0004

.0002
PP 2 2 3

696 3 36 3 3 ¢ 3¢ 3¢
P63 3 I 3 3¢ 3¢ 3¢ 3¢ 2
636 3 6 3¢ 34 3¢ 3¢ 36 3¢



SLIDING SPANS ANALYSIS OF MONTH-TO-MONTH CHANGES FOR HOMEOWNER VACANCY - N.C.

2-76
3-76
4-76
1-77
2-77
3-77
4-77
1-76
2-78
3-78
4-78
1-79
2-79
3-79
4-79
1-80
2-80
3-80
4-80
1-81
2-81
3-81
4-81
1-82
2-82
3-82
4-82
1-83
2-83
3-83
§-83
1-84
2-84
3-8¢
4-84

/75 -
4/82

PN 0
-.0022
.0004
-,0001
=-.0003
.0020

. 0004
-.0013
~.0002
.0022
-.0037
=.0006
.0010
.0005
.0000
.0012
.0003
.0003
.0018
.0030
.0006
.0011
.0015
.0012
.0011
.0001
.0014
.0012
.0010
. .0018
-.0007
.0009
600060630 963 236
600 06069606 36 36
6090 9606 3496 3 3¢
0636 266 36 36 36 2 3¢
60606336 0 3 20 ¢ 38
P02 0033
43696963 336 266 3¢
6336 06 306 2606 06

1/76 -
4/83

0360036 96 34 30 3 3¢
06369836 96 34 36 3 3¢
63006 2696 96 26 3 96 3
B30 0D 6 3606
096960636 96 3¢ .36 3¢
.0021
.0005
~-.0019
.0002
.0023
~.0037
~.0010
.0013
.0007
-.0001
.0010
.0004
-.0001
.0015
.0030
.0007
-.0009
.0010
-.0010
-.0009
.0000
.0007
-.0009
.0013
.0019
-.0015
.0014
-.0016
=-.0002
.0004
-.0005
6300606 3636 36 36 2 3¢
002264 36 3¢
4903096 963626 36 4 38
40606263696 36 3 6 3¢

1/77 -
4/84

063606606 06 36 2036
1806069696 34 26 336 3¢
630 382663496 36 3 3¢
60606266 2626 6 6 38
4363630 369696 36 36 3¢
3606 0606960696 30 4 36
P36 360036 36 2 3 3¢
3600006 3¢ 3¢
69096965 96 34 34 3 3¢
.0034
-.0043
-.0015
.0015
.0014
~.0005
.0006
.0006
.0003
.0013
.0027
.0008
-.0008
.0011
.0011
.0011
.0001
.0010
-.0010
.0010
.0019
-.0011
.0012
~.0021
~-.0002
.0010
-.0007
.0029
-.0013
-.0018
-.0008

MAXIMUM
DIFF.

B00-0636.36 D663 0
630603236 34 36
0069698 306 36 36 3 %
996363 36 36 24 3¢ 3¢
002606 90 9696 3 ¢
.0001
.0001
.0006
.0004
.0012
.0006
.0009
.0005
.0009
.0005
.0006
.0003
.0006
.0005
.0003
.0002
.0003
.0005
.0002
.0002
.0002
.0007
.0003
.0003
.0001
.0008
.0005
.0005
.0000
.0006
.0002
02606 9606 36 36 2 36
0000306 3 206
00 969696 36 96 36 3 3¢
30000636 06 26 36 36 3¢



ORIGINAL AND S.A. DATA - HOMEVAC-NC
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QTR. TO QTR. CHANGES - ORIGINAL AND S.A. DATA

0.004 A—ﬂ—~
9.003 - 7 o9 0 0 ()]
0.002 - ® 9 [y

e L
ST °Jtl‘

-0.002 A A /

-0.003 - ‘ 0

"0-004 v T v T T M T v T v T v L] M ¥
1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

0 = ORIGINAL A = SEAS. ADJUSTED

CZIODCMETOX



SLIDING SPANS ANALYSIS PROGRAM
VERSION 6.B - RELEASED JANUARY 11, 1985

REFER ANY QUESTIONS ON THIS PROGRAM TO BRIAN C. MONSELL,

STATISTICAL RESEARCH DIVISION, 763 - 7359

SLIDING SPANS ANALYSIS OF SEASONAL FACTORS FOR RENTAL VACANCIES - U.S.

1-75
2-75
3-75
4-75
1-76
2-76
3-76
4-76
1-77
2-77
3-77
4-77
1-78
2-78
3-78
%-78
1-79
2-79
3-79
4-79
1-60
2-80
3-80
4-80
1-61
2-81
3-81
4-81
1-82
2-82
3-82
4-82
1-83
2-83
3-83
4-83
1-84
2-84
3-84
4-84

/75 -
4/82

-.0016
.0013
.0014

-.0011

-.0016
.0012
.0014

-.0010

-.0016
.0012
.0014

-.0010

-.0015
.0010
.0014

-.0009

-.0013
.0008
.0013

-.0008

-.0011
.0005
.0012

=-.0007

~.0009
.0003
.0011
-.0005
-.0008

P96 D6 636 34 3¢ 3¢ 3 ¢
396 606 3¢ 4 3¢ ¢ 3
696 36 36 36 3¢ 3¢ 3¢ 34 3t
09096 96 06 38 98 26 3¢ ¢
9636 36 36 06 D6 3¢ 3¢ 3¢ 36
43636 336 6 36 336 ¢
P36 38 0 6 36 26 3 3¢ 3¢
696 06 6 36 26 3 3¢ 3t 3

1/76 -
4/83

F63EIEIE2 2 3 3¢ 3¢ 3¢
96 36 3¢ 3 3 3¢ 3¢ 3¢ 3%
6000606 96 26 36 3¢ 2 3¢
696 D6 26 6 36 3¢ 3¢ 3¢ 3
-.0015
.0010
.0013
-.0008
-.0015
.0010
.0013
-.0009
-.0013
.0008
.0013
-.0009
-.0009
.0006
.0011
-.0009
-.0004
.0002
.0009
-.0009
.0001
-.0002
.0008
-.0008
.0005
-.0005
.0007
-.0008
.0007
-.0007
.0007

-.0007
6060008 96 26 2 2636 3%

63630 36 3¢ 3 3¢ 3¢ 3¢ 3¢
36 30 36 36 36 36 2t 3
9696 D6 3 6 36 34 3¢ 3¢

1/77 -
4/84

0006 3026 96 26 2436 3¢
909636263634 26 3 3¢
6060696 6 36 96 2 06
0060606209636 94 2 26
4300890003436 26 3 3¢
00962616 636 2 -3¢
U330 003 2 M I
3006 54963836 36 2636 3¢

-.0011
.0008
.0013
.0010
.0010
0007
.0012
.0010
.0008
.0005
.0010
.0009
.0004
.0002
.0009
.0008
.0001
.0003
.0008
.0006

.0005"
.0008 -

.0007
.0004
.0008
.0011
.0005
.0001
.0009
.0013
.0005
.0000

MAXTHUM
DIFF.

(13333223
6202623363696 -4
6363636 36 36 3¢ 3 ¢
P60 3636636 36 6 3¢ 3¢

.0001

.0001
.0007
.0003
.0003
.0002
.0010
.0006
.0003
.0003
.0013
.0010
.0004
.0004
.0001
.0004
.0002
.0006
6060606 260 36 3¢ 3 3¢
4063006 3634 26 2 36 3¢
60349696 3626 36 6 ¢
020623342 34 34



SLIDING SPANS ANALYSIS OF MONTH-TO-MONTH CHANGES FOR RENTAL VACANCIES - U.S.

1-75
2-75
3-75
4-75
1-76
2-76
3-76
4-76
1-77
2-77
3-77
4-77
1-78
2-78
3-78
4-76
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2-79
3-79
4-79
1-80
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3-80
4-80
1-81
2-61
3-81
4-81
1-82
2-82
3-82
4-82
1-83
2-83
3-83
4-83
1-84
2-84
3-84
4-84

1/75 -
4/82

FEEIEIEIEIE 96 3 36 2
-.0009
~.0011
=-.0055

.0015
.0002
-.0012
-.0016
-.0014
-.0008
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~-.0006
~.0004
~-.0015
-.0014
.0023
.0014
.0019
.0015
-.0009

SO 3 X 3 8
63636 8 6 3¢ 36 4 3¢ ¢
4303630 06 3¢ 3¢ 34 3¢ 3¢
6938 36 38 96 3¢ 3¢ 3¢ 3¢
P63 96 0 98 6 3¢ 3¢ 3¢ 3¢
6236 90 38 96 3% 3¢ 36 34
BEIE 328 9% 98 36 3¢ 36 3¢
P69 26 9% 3 6 36 3¢ 3¢ 3¢

1/76 -
4/83

NI 22 23
069636 3¢
DI 0K 2
BP9 3 4 3¢
P36 2600 406 2636 34 3¢
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~.0013
-.0019
-.0013
~.0004
.0007
-.0008
~.0006
-.0011
~.0014
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.0010
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.0015
-.0010
-.0025
.0034
.0003
-.0052
.0011
-.0017
-.0010
.0016
.0017
-.0010
.0007
.0035
.0005
~.0006
.0017
-.0016
NI 20 K 2
BN MR
4363606 3030 38 26 2 24
P10 2638 3¢

1/77 -
4/84%

9630069036 026 9634 3
000606 36 36 26 3 36
00006 34 36 20 2
96396363 36 36 3 34
3638 3696 96 26 26 36
63636366 8 96 36 36 3¢
P02 0636 X
60036203 0696 36 3 3
P06 26062638 26 26 4 96
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.0015
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U006 006 2 3¢
P20 2 0
3060036 1 33
603606 963636 36 3 3%
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.0002
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.0016
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30003066 08 3 408
P6006.26 36 36 96 3 6 3¢



ORIGINAL AND S.A. DATA - RENT-US
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SLIDING SPANS ANALYSIS PROGRAM
VERSION 6.8 ~ RELEASED JANUARY 11, 1985

R _ANY QUESTIONS ON THIS PROGRAM TO BRIAN C. MONSELL,
STATISTICAL RESEARCH DIVISION, 763 - 7359

SLIDING SPANS ANALYSIS OF SEASONAL FACTORS FOR RENTAL VACANCY - N.E.

1/75 - 1/76 - 1/77 - MAXIMUM
4/62 4/83 4/84 DIFF.
1-75% -.0015% FE0696 3636 36 36 06 4 36 0636 1636 36 9636 36 3¢ 360006 36 6 36 36 36 06 3¢
2-75 .0005 60696 36 6 2 36 24 3¢ 662636 36 36 34 36 26 ¢ 63636 3696 36 36 96 4
3-75 .0027 69636 36 36 36 6 36 36 3¢ 62636 .36 6 26 36 36 3 696 36 38 36 36 36 36 96 3¢
4=-75 -,0017 69036 38 36 36 36 36 34 3¢ 336 36 36 36 3¢ 3 1694 363636 36 36 30 26 36 3¢
1-76 -.0014 -.0021 0606236 ¢ 96 06 3 4 .0007
2-76 .0005 .0006 6263696 3¢ 3 36 36 3¢ 3¢ .0001
3-76 .0026 .0024 036396 3 06 36 3 3¢ .0002
4~76 -,0016 -.0010 206236 0 3¢ %6 36 3¢ .0006
1-77 -,0014 -.0019 -.0014 ,0005
2-77 .0003 .0004 -.0010 .0014
3-77 .0025 .0024 .0024 .0001
4-77 -.0014 -.0009 -.0001 .0013
1-78 -,0012 -.0015 ~-.0012 .0003
2-78 .0000 .0000 -.0011 .0011
3-78 .0023 .0022 .0023 .0001
4-~78 ~-.0011 -.0007 -.0001 .0010
1-79 -~.0008 -.0010 -.0009 .0002
2-79 -.0004 -.0006 -.0013 .0009
3-79 .0021 .0020 .0021 .0001
4-79 -.0008 -.0005 .0001 .0009
1-80 -.0005 -.0005 ~-.0006 .0001
2-80 -.0008 -.0012 -.0016 .0008
3-80 .0018 .0018 .0020 .0002
4-80 -.0004 -.0002 .0003 .0007
1-81 -,0003 -.0001 -.0003 .0002
2-81 -,0012 -.0017 =-.0021 ' .0009
3-81 .0016 .0018 .00:0 .0004
4-81 -,0001 .0000 .0004 .0005
1-82 -,0002 ,0001 -.0001 .0003
2-82 -.0013 -.0020 -.0024 .0011
3-82 0016 .0018 .0021 .0005
4-82 .0000 .0001 .0005 .0005
183 FI636 0636 6 3¢ 3¢ 3¢ .0002 -.0001 .0003
2-83 W33 -.0021 -.0026 .0005
3-83 NN NN .0018 .0022 .0004
G-83 NI NN .0001 .0005 .0004
1-84 0606 96 36 36 96 36 36 3¢ 6300698 3 3¢ 3 3¢ 3¢ 3¢ -,0001 V9636 3¢ 2 3¢ 3 36
2-84  MNHNMNNNNN U 36 36 36 36 2 3¢ -,0027 9636 3636 3696 34 36 3¢
F-8G MMM NN 60636 96 36 6 36 36 3¢ 4 .0023% 162636 36 36 36 3¢ 6 96 06
4-84 630362696 6 36 3 34 3¢ 69630 36 26 3¢ 3¢ ¢ .0005 36303696 36 6 2696 3¢ 3¢



SLIDING SPANS ANALYSIS OF MONTH-TO-MONTH CHANGES FOR RENTAL VACANCY - N.E.

/75 -
4/82

FEIEIEI6 636 36 3¢ 3¢ 3¢
=-.0050
-.0002

.0013
.0018
.0071
=-.0021
.0012
.0008
.0024
-.0003
-.0010
-.0013
~-.0012

636336 36 36 3¢ 36 3¢ 3¢
636 3 36 36 36 34 3¢ 3% 36
P68 3 3 3¢ 3¢ 3¢ 3¢ 3¢ 3¢
P63 06 3 3 3¢ 3¢ 9 3¢ 3¢
9696 3 3 36 3¢ 3¢ 3¢ 36 3
L2 22322227
606 26 36 36 3 26 3¢ 36 3
63636 36 36 3¢ 3¢ 3¢ 3¢ 3¢

1776 -
4/83

6002620 3034 3636 06
6006 99036 96 96 2 3¢
9606 06 064 3636 36 2 3¢
636 34 263636 36 3 36 3¢
P36 3494063636 36 2 3¢
.0063
~.0019
.0004
.0019
.0018
.0000
-.0017
~-.0005
-.0014
.0008
-.0031
~.0018
.0017
=.0046
.0085
-.0020
~.0053
-.0010
-.0040

BEI6 389 6 3 3¢ 3¢ 3¢ 3¢
434963636 3 36 3¢ 3¢ 3¢
36 9% 36 96 6 36 36 36 36
943636 6 336 36 3¢ 34 3¢

/77 -
4/64

6900626036 242606 3¢
9636381036 96 26 2 3¢
690 36 06 36 36.96 3 2 3¢
00003036 36 06 6 34
060696 3606 26 2 380
100606 34 36 6 36 3 ¢
029 3 26 234
6903636 206 26 36 3¢
626069636 3 26 36 3¢
.0037
-.0014
-.0025
.0001
-.0001
-.0004
-.0037
-.0011
.0024
«.0055
.0081
-.0013
~.0050
-.0016
=.0043
.0005
.0018
-.0041
.0017
-.0015
.0002
.0026
.0026
.0015%
-.0015
~.0008
-.0032
-.0015
.0006
.0030
-.0002

MAXIMUM
DIFF.

30060636 36 36 26 34 3¢
DM I3 3
3636363696 2 238
606 0606 .06 36 2 3¢ 3¢
1636 3626 3.3 34 26 3¢ 3¢
.0008
.0002
.0008
.0011
.0019
.0014
.0015
.0014%
.0013
.0012
.0011
.0012
.0008
.0010
.0008
.0009
.0007
.0010
.0005
.0006
.0009
.0013
.0001
.0006
.0011
.0015
.0002
.0006
.0002
.0009
.0001
B096 36 3643636 36 3 3¢
69000066 96 26 3¢ 3¢
960636 6 36 36 3 6.0 3¢
3606 36 6 3 36 2 3¢



SLIDING SPANS ANALYSIS PROGRAM
VERSION 6.8 - RELEASED JANUARY 11, 1985
REFER ANY QUESTION

STATISTICAL RESEARCH DIVISION, 763 - 7359

ONS ON_THIS PROGRAM TO BRIAN €. MONSELL,

SLIDING SPANS ANALYSIS OF SEASONAL FACTORS FOR RENTAL VACANCY - N.C.

1-75
2-75
3-75
4-75
1-76
2-76
3-76
4-76
1-77
2-77
3-77
4-77
1-78
2-78
3-78
4-78
1-79
2-79
3-79
4-79
1-80
2-80
3-80
4-80
1-81
2-81
3-81
4-81
1-82
2-82
3-82
4-82
1-83
2-83
3-83
4-83
1-84
2-84
3-84
4-84

1775 -
4/82

.0013
.0000
.0001
-.0015
.0014
-.0001
.0001
~.0014
.0015
~.0002
.0001
-.0014
.0015

~-,0016
FEIE 3626 26 26 36 ¢ 3¢ 3%
$636 36 6 3¢ 3¢ 3¢ 34 36
833636 36 36 36 3¢ 3¢ ¢
S0 36 3636 36 36 3 36 3¢ 3¢
3696 36 36 3¢ 4 36 3¢ 3¢ W
9636 36 36 3 36 96 3¢ ¢ 3
FE3E 2 36 36 36 3¢ 3 ¢ ¢
269656 9 36 36 36 3¢ 3¢ 36

1/76 -
4/83

3636 36 26 3 3¢ 3¢
96 96 3¢ 2 36 3 3¢ 3¢ 3¢
36366 36 36 36 3¢ 3¢ 3¢
3266 36 3¢ 3¢ 3 3%
.0020
-.0007
-.0008
-.0005
.0019
-.0007
-.0005
-.0007
.0019
~.0006
-.0003
-.0010
.0017
.0001
.0003
.0015
.0019
.0003
.0005
.0018
.0019
.0008
.0008
.0021
.0022
.0010
.0011
.0022
.0022
.0013
-.0015

-.0021
6636 33636 3¢ 3¢ %6 3¢
(22212222
SEIEIE 3 3 3 3¢ 3¢ 3¢ 3¢
96 D 6t 3¢ 3 3¢ 36 3

/77 -
4/84

0262430 34 26 2038
69638 06 1636 06 06 2 30
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PE90369636 36 36 34 3¢
63608 3636 3 36 234 3¢
426 082696 36 96 6 3¢ 3
.0025
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~-.0015
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-.0008
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.0018
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063606 23034 36 6 3¢
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.0009
.0009
.0010
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.0008
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.0007
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.0004
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.0005
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.0013
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.0007
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6006606 36 3¢ 6 3
09630 2 06 06 26 X 36
P03 2636 3636 2 ¢ 3¢
6636 26 3636 06 26 6 96



SLIDING SPANS ANALYSIS OF MONTH-TO-MONTH CHANGES FOR RENTAL VACANCY - N.C.

1/75 -
4/82

FH6 2060836 36 36 3 3

.

D8 ¢ 36 3 3¢ it
O636 36 D626 9 36 3¢ 3¢ 3¢
F636- 3636 36 3¢ 3¢ 3¢ 3¢ 3¢
63636 36 36 36 34 38 6 3¢
60 06 3636 3¢ 36 3¢ ¢
66 36 26 3436 3¢ I
03636 36 38 38 36 3¢ 3¢ 06
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1/76 -
4/83

B0 36 9636 3 3¢
696 960636 36 36 236 3¢
9036 063696 96 36 26 4 3¢
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.0046
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~-.0016
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~.0077
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1/77 -
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00006 2036 0606 3636 3¢
0D NN
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-.0024
.0026
.0028
~-.0027
.0019
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.0001
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.0002
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.0012
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0096 2696336 36 6 3%
P90 9036 36 26 34 3406
63696 96 36 336 26 6 3¢
36343636 26 36 366 3¢



SLIDING SPANS ANALYSIS PROGRAM
E ON 6 - RELEASED JANUARY 11, 1985

QUESTIONS ON THIS PROGRAM TO BRIAN C. MONSELL,
STATISTICAL RESEARCH DIVISION, 763 - 7359

SLIDING SPANS ANALYSIS OF SEASONAL FACTORS FOR RENTAL VACANCY - SOUTH

/75 -
4/82

I 236 3 3 3¢ 3¢ 3%
636366 36 3¢ 3¢ 36 36 3¢
3636 6 36 36 36 34 36 04
326036 23 2 %%
SEIE 2 3 36 36 36 36 3¢ ¢
63696 36 3 34 3¢ 3¢ ¢
SEIEII N AN N
DEIEIE 696 3 36 3¢ 3¢

1/76 -
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.0015
.0007
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.0018
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.0005
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606366 36 36 3 36 3¢
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/77 -
4/84

30006636 36 26 3-8
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SLIDING SPANS ANALYSIS OF MONTH-TO-MONTH CHANGES FOR RENTAL VACANCY - SOUTH

1/75 -
4/82
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-.0042
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1/76 -
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.0031
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.0093
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SLIDING SPANS ANALYSIS PROGRAM
VERSION 6.B ~ RELEASED JANUARY 11, 1985

REFER ANY QUESTIONS ON THIS PROGRAM TO BRIAN C. MONSELL,

STATISTICAL RESEARCH DIVISION, 763 - 7359

SLIDING SPANS ANALYSIS OF SEASONAL FACTORS FOR HOMEOWNERSHIP -~ WEST

1-75
2-78
3-75
4-75
1-76
2-76
3-76
4-76
1-77
2-77
3-77
4-77
1-78
2-78
3-78
4-78
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3-79
4-79
1-80
2-80
3-80
4-80
1-81
2-81
3-81
4-81
1-82
2-82
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1/75 -
4/82
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-.0036
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.0034
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1/76 -
4/83
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-.0046
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1/77 ~
%/84

6060 363636 2 006
B304 3626 26 2 36
90696 30336 4 3¢
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SLIDING SPANS ANALYSIS OF MONTH-TO-MONTH CHANGES FOR HOMEOWNERSHIP - WEST

/75 -
4/82

L]
-.0012
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~.0006
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-.0009
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~.0066

PO3IE0E 03636 4 34 4
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P00 0606636 26 2 04
8606 36 06036 26 6. 34 3¢
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TN N IN NN

1776 -
4/83

S0 016326 96 9496 ¢
600096 0696 36 3¢ 38
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FEIIEIE I 26 2634 3¢ 3¢

-.0038
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4/84
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