























>gosb<

>next<

[if do2 is <> goto QBRa)
[if stop is <> goto QBRa]
[if mode is <i>]
[if mod2 is <n> goto RINa)
{goto RIUa)
[endif]
[if mode is <a>]
[if mod2 is <n> goto RANa]
[goto RaUa)
{endif)
[if mode is <r> gotc RRWa]
[goto QBRa]

MODE MENU

INTERVIEWER: To continue the activity question cycle, use code a or
code i. To make adjustments, use code d or code r. Use code ¢ to
stop the activity question cycle.
[allow 1] [loc 0/237)
<a> ADD an activity to end of list

<i> INSERT an activity between other activities

<d> DELETE an activity completely
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>gosb< [if do2 is <> goto CBRaJ)

[if stop is <> goto QBRa)

{if mode is <i>)
{3€ mcd2 i=s <n> goto RINa)}
{goto RIUa)
[endif])

[if mode is <a>)
[if mod2 is <n> goto RANa)
[goto RAaUa)
[endif)

{if mode is <r> goto RRWa]

[goto QBRa)

>next< MODE MENU

INTERVIEWER: To continue the activity question cycle, use code a or
code i. To make adjustments, use code d or code r. Use code ¢ to
stop the activity question cycle.
[allow 1) [loc 0/237]
<a> ADD an activity to end of list

<i> INSERT an activity between other activities

<d> DELETE an activity completely
<r> REVISE an activity, (description, location, finish time, etc.)

<c> CLOSE the activity list and return to main interview

<s> SHOW the current list of activities

=mm=)
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Introduction

The 1989-90 Activity Pattern Survey of California Children was designed to
measure the time spent in activities and locations of California children, aged 11 or
younger, on a typical day, and to assess their potential exposure to sources of air pol-
lution in the home and at school. A major part of the study was the generation of a
time diary of a day’s activities for each sampled child. This information on activities
was obtained either from a parent, or from the child, or from both, depending on the

age of the child.

The survey was funded by the Air Resources Board of the State of California.
The Survey Research Center of the University of California, Berkeley, contracted to
design a telephone sample of households of the State of California, assist in question-
naire construction, conduct the interviewing, and prepare the data for analysis. This
report summarizes the sampling methods used for this study. The general design of
the sample is given first. Then various aspects of the design are described in more

detail.
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1. General Design of the Sample

The sample is a clustered random-digit telephone sample of all houscholds in Cal-
ifornia. The sample was generated using procedures described by J. Waksberg ("Sam-
pling Methods for Random Digit Dialing," Joumal of the American Statistical Associa-
tion, vol 73, March 1978, pp. 40-46). Households with no telephone, of course, are
excluded. Households with no English-speaking adults (about 3 percent of our sam-
ple) were also excluded by design, in order to avoid the cost of translating the ques-
tionnaire and hiring bilingual or multi-lingual interviewers.

Prior to selection, all of the telephone exchanges in the state were grouped into
three strata: Los Angeles and the Southern Coast, the San Francisco Bay Area, and the
rest of the state. When clusters of telephone numbers were selected for the study, the
sampling fraction was doubled for the Bay Area, in comparison with Los Angeles and
the Southern Coast; the sampling fraction was doubled again for the rest of the state.
This oversampling was carried out in order to spread the selected households more

widely over a variety of climatic zones.

Within each selected household, an enumeration of children aged 11 or younger

residing in the housechold was carried out. If more than one child aged 11 or younger

manidad in tha hancahalAd

i
resided in the houschold, one of them was selected at random to be the focus of the

interview. If a child in that age range resided there, the appropriate parent or guardian
was administered a short interview and asked about the child’s activities; the child was

also interviewed if he or she was at least 9 years old.
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2. Stratification

A goal of this study was to obtain information from households in a wide variety
of climatic zones. Since most of the California population is clustered in a few metro-
politan areas, an unrestricted sample would result in the completion of very few inter-
views in other more sparsely populated, but climatically diverse, areas of the state. A
stratification of all the telephone exchanges in the state was carried out, therefore, in
order to provide a means of oversampling the non-metropolitan areas and of distribut-
ing the sample over as many climatic zones as possible. There are two aspects of this
stratification: the creation of three explicit major strata, and an implicit geographic
stratification within each of the major strata. We now review each of these aspects in

turn.

2.1 Creation of Three Major Strata

A list of all the central office telephone codes (prefixes) in California was taken
from the February 1989 American Telephone and Telegraph V & H Coordinate Tape
(produced monthly by AT&T). The record for each prefix includes the area code, the
prefix (first three digits of a phone number), the name of the city or billing location,
and two geographic coordinates (north-south and east-west). After deletion of prefixes
for directory assistance and time, and of a few other prefixes known to be non-

residential, the remaining prefixes were divided into three groups or strata.

1. The first straturn was the Southern Coast area, comprising the Los Angeles air
basin and part of San Diego County. Information on the boundaries of the Los
Angeles air basin was obtained from the South Coast Air Quality Management Dis-
trict. That information was then compared with the city names on the prefix records

(after sorting them on geographic coordinates) in order to decide into which stratum to
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place each telephone prefix. It turned out that the prefixes in the 818, 213, and 714
area codes cover that area almost exactly. As for San Diego County, prefixes in the
southern part of the 619 area code were sorted from east to west; then place names
were compared with a map; and the western portion was placed into the Southern

Coast stratum.

2. The second stratum was the San Francisco Bay Area. Boundary information
for that air basin was obtained from the Bay Area Air Quality Management District.
The five-county center of that area coincides with the 415 area code. However, the air
basin also includes Napa County, the southern portions of Sonoma and Solano coun-
ties, and the northern portion of Santa Clara County (princiﬁally San Jose). Prefixes in
the 707 and 408 arca codes were therefore sorted from north to south; then place
names were compared with a map; and the appropriate prefixes were placed into the

Bay Area stratum.

3. The third major stratum consisted of all the California prefixes left over, after
creating the first two strata. Because of the heterogeneity of this third stratum, we

found it desirable to carry out some further stratification, as described next.

2.2 Further Implicif Stratification

within each part of an area code, if it had been divided between major strata) were
sorted geographically, using the north-south and the east-west coordinates on the
AT&T tape. The direction of the sort for each area code is shown in Table 1. For
example, all of the prefixes in area code 818 fall within the Southern Coast major stra-

tum, and they were sorted from north to south (n-s).
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Table 1
STRATA FOR AIR RESOURCES BOARD TELEPHONE SAMPLE
(Treatment of 10 California Area Codes)

Area Portion Sort Location
code

1. Southern Coast

(818) all n-s Los Angeles Co.
(213) all n-s Los Angeles Co. -
(714) all w-¢  Orange, Riverside, part of S. Bem. counties
(619) SW part ew  San Diego County
2. San Francisco Bay Area
(707) S part n-s Napa Co., S. parts of Sonoma and Solano
(415) all n-s S.F., Alameda, Contra Costa, S. Mateo, Marin
(408) N part n-s  Santa Clara Co.
3. Rest of State
@07 N part s-n North coast
916) all n-s  Northern valley and mountains
(619) ‘N&SE n-s Desert
(209) all n-s  Central valley
(805) all e-w  Cenmal valley and coast
(408) S part s-n  Central coast

Note: Prior to systematic random selection of primary clusters, prefixes within each
(part of an) area code were sorted geographically in the direction indicated; the sorted
area code lists were then put together in the order shown into one list for each major
stratum.
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The purpose of this sorting was to distribute the sample proportionately over the
various regions within each major stratum. “The third stratum in particular (the "rest of
the state") includes several regions of distinct interest. This sorting procedure ensured
that each of the regions was included in the sample in proportion to its number of tele-

phone prefixes.

After the prefixes were sorted within area code, all of the prefix lists within a
major stratum were put together into one list, in the order given in Table 1. The lists

for each major stratum were then ready for the selection of primary clusters.
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3. Selection of Primary Clusters

Our goal for the first stage of sampling was to identify approximately 250 clusters
of residential telephone numbers throughout the state. Most random telephone
numbers are either non-working, business, or government numbers. In order to iden-
tify 250 residential numbers, we estimated (based on past experience) that we should
start with about 940 numbers. Since it is preferable to subsample an equal number of
units within each cluster, the oversampling of certain parts of the state was done at this
stage of primary cluster selection.

Within each of the three major strata we selected a certain proportion of possible
telephone numbers by systematic random sampling -- that is, by setting a selection
interval, taking a random start, and then selecting every ath number. The systematic
nature of the procedure ensured that the implicit geographic stratification of the

prefixes would be preserved.

The proportion of telephone numbers selected from each major stratum is shown
in Table 2. In the Southern Coast stratam, for example, we selected 200 out of 1668
prefixes (each of which has 10,000 possible telephone numbers), or .12 of the prefixes.
The proportion selected was doubled for the San Francisco Bay Area, and doubled
again for the rest of the state. This disproportionate sampling was carried out in order
to spread the sample over a wide variety of climatic zones. Without such dispropor-
tionate selection, the sample would have been clustered primarily in a few large urban

areas. Note that a weight inversely proportional to the rate of oversampling must be

used in the data analysis if statewide estimates of statistics are made.

After the primary telephone numbers were selected, each was called and admin-

istered a short screening interview to determine if the number was a residence. If it

b



Table 2

SELECTION OF PRIMARY CLUSTERS

No. Prefixes  Selections Fraction

Major Stratum

Southern Coast 1668 200 0.120

S.F. Bay Area 819 197 0.241

Rest of State 1133 544 0.480
3620 941
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was not, that cluster was dropped from the sample. If, on the other hand, the number
was a residence, additional telephone numbers within that cluster were generated for
the main study. Of the 941 original telephone numbers, 279 were determined to be

residences and formed the clusters for our sample.
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4, Selection of Telephone Numbers

The telephone numbers within each cluster were generated by varying at random
the last two digits of the primary number. For example, if the primary number for a
cluster was (415) 642-6578, additional telephone numbers within the cluster were gen-

erated by replacing the "78" with one of the 99 other two-digit possibilities.

Under the clustered sampling procedure, a set of telephone numbers is prepared
for interviewing from each cluster. If a telephone number turns out to be non-
residential, it is replaced. The total number of residences in each cluster, conse-
quently, remains fixed. The probability of selecting a household is constant across
clusters (within major strata), provided thﬁt the same number of residential telephone
numbers has been set up for interviewing in each cluster. For this study, we assigned
23.5 residential numbers to each cluster (a random half had 23, and the other half had
24). A few clusters, however, exhausted the pool of 100 available numbers and there-
fore had fewer residences for interviewing; an adjustment for this variation could be
made, but its effect would not be substantial. Note that although an original cluster
size of 23.5 may appear large, most households do not include a child aged 11 or
younger. In terms of completed interviews, the average cluster size was only

ut 4.4,

a b
-3 9 1)
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5. Creation of Weights for Each Case

Weights were computed to adjust for unequal probabilities of selection and also
to balance results by season and day of the week. We will describe each of these two

types of weights.

5.1 Adjustment for Selection Probabilities

Households in the three major strata were selected into the sample at different
rates, as described above in Section 3. Analyses which pool data from different strata,
consequently, should use a weight to adjust for those differc_nt selection probabilities.
Otherwise the resulting statistics will disproportionately refiect persons residing in the

oversampled rural areas and the San Francisco Bay Area.

Another factor affecting the probabilities of selection is the number of eligible
children (aged 11 or younger) in each selected household. Since only one eligiblie
child was selected to be the focus of the interview in each household, children residing
in households with fewer children of that age were more likely to be selected than

children in households with more children of the target age.

One other factor that should be taken into account is the number of distinct tele-
phone numbers that ring in each houschold. A person who can be reached on two
telephone numbers has twice the chance of being selected as a person with only one
number. The former should therefore receive half the weight of the latter in comput-
ing statistics.

All three of these factors were taken into account in computing a weight to adjust

for unequal probabilities of selection. The distribution of these factors is shown in
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Table 3

DISTRIBUTION OF COMPONENTS OF SAMPLING

Number of
Eligible Children

PR, NV TN N

Region of State
Bouthern Coast

" SF. Bay Area

D
Rest of State

Number of
Telephone Lines
1
2
3
4
5 or more

Relative Weight

D12

1N BB

12
1/4

12
1/3
1/4
1/5

Cases

224
263
713

1200

1053
127
15

1200



given in the table. The weight for each case was computed as follows:
W =kp/gt
where,

p = number of eligible children (aged 11 or under) in the household

g = geographic factor (Southern Coast=1; Bay Area=2; Rest of State=4)

t = number of telephone numbers into the household

k = a constant, the same for all cases, selected to make the weighted
number of cases equal the actual unweighted number of cases.

This weight is contained in the data record for each case. It is identified in the

codebook as "sampwt,” the household sampling weight.

5.2 Adjustment for Season and Day of Week

The activities asked about during the interview always referred to "yesterday.”
Since activity patterns vary by season and day of the week, it is necessary to take into
account just when the interview was done. A disproportionate number of interviews
were planned to be done on weekends. The distribution of interviews over the four

seasons was also not exactly the same.

In order to adjust for the distribution of interviews over days of the week and
seasons, a weight for each respondent was computed. For purposes of computing this
weight, we classified each completed interview by the day of the week on which the
reported activities took place (not the day of the interview itself, which was a day
later); the days were combined into three categories: Saturday, Sunday, and weekday.
Similarly, we classified each completed interview by the season during which the
reported activities took place; the seasons were defined by the four sets of calendar

quarters: January-March, April-June, July-September, and October-December.

If the interviews had been spread perfectly evenly over the year, we would expect

that the proportion reporting on activities for a Sunday in spring, for example, would-
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be (1/7)*(1/4) = (1/28). The same proportion applies to a Saturday or a Sunday in

each season is (5/7)*(1/4) = (5/28).

To compute the appropriate adjustment, we generated the actual distribution of
respondents across the three day-categories and the four season-categories. Since we
wanted to combine this adjustment with the adjustment for unequal selection probabili-
ties into a single weight, we used the sampling weight in generating the season-by-day

distribution. That distribution is shown in Table 4.

The proportion expected in a given category (if the interviewing had been per-
fectly spread out), divided by the proportion actually obtained, is the adjustment factor.
For example, we expect 5/28 = .1786 of the cases to report on activities referring to a
weekday in the winter(January - March). Since the actual proportion referring to a
is .1786/.1648 = 1.084.
This means that every completed case that reports on activities for a weekday in the

summer would be assigned a weight which incorporates that adjustment factor.

This second weight for each child respondent was then computed as follows:
W’ = hfW
where,
f = the season-by-day adjustment factor, as described above
W = the weight to adjust for selection probabilities

h = a constant, the same for all children, selected to make the weighted
number of cases equal the actual unweighted number of cases

The weight to adjust for season and day of the week is included in the data
record for each case. Note that this weight includes the adjustment for selection pro-
bability. It is identified in the codebook as "timewt,” the scason-day weight for house-
holds.
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Table 4

DISTRIBUTION OF COMPONENTS OF SEASON-DAY WEIGHT
(Proportion After Adjusting for Sampling Weight)

DAY OF WEEK
CALENDAR QUARTER Weekday Saturday Sunday  Total
Jan - Mar .1648 0453 0524 2625
Apr - Jun 0970 0346 0226 1541
Jul - Sep 2457 0448 0597 3503
Oct - Dec 1337 0385 0610 2331
Total 6412 1631 1957 1.0000
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5.3 Which Weight to Use

The sample was deliberately designed, at the request of the sponsor, to over-
represent the non-metropolitan parts of the state, and the San Francisco Bay Area, rela-
tive to the Southern Coast area. If statistics are being computed separately for geo-
graphic areas that do not pool cases from more than one of the major strata, one might
consider not using any weights at all. The vaiues of the weight for selection probabil-
ity do not vary much within each major stratum. And since the adjustment for season
and day of the week was done on the basis of the full statewide sample, the

corresponding weight may not be appropriate for a given subsample.

On the other hand, if statistics are being computed for the entire state, it is quite
important to use at least the weight to compensate for unequal probabilities of selec-
tion ("sampwt"”). Otherwise there is likely to be a bias because of the over-

representation of certain parts of the state.

The weight to adjust (also) for seasonal and day-of-week effects could be impor-
tant if a statewide analysis is focusing on variables or activities which are scﬁsitivc to
the weekend/weekday distinction or to the particular time of the year. Since much of
this study concerns such variables, it is probably a good idea to use that weight

("timewt") most of the time.
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6. Field Outcome and Response Rates

The disposition of each sampled household and each selected child is summarized

in this section. We will discuss each of these two outcomes in turn.

Table 5 shows the results for each of the telephone numbers selected as described
above in Section 4. As shown in Table 5, a total of 11,414 telephone numbers was set
up for interviewing. Of that number, 5,172 were not eligible households. Of the
remaining 6,242 valid sample units, 91.7 percent were successfully enumerated - that
is, an interviewer was able to determine whether any eligible children (aged 11 or
younger) resided there and, if so, how many there were. We found 1,413 housing

units with one or more eligible children.

Interviews were attempted with (or concerning) a randomly selected child in each

of those 1,413 households. Table 6 shows the results for the children selected. For

the 1,413 children, 1,200 interviews were completed, or 84.9 percent. The overall
response rate is the product of the rate of successful enumeration (.917) and the rate
of completion among children selected (.849); that product gives an overall response

rate of 77.9 percent.
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Table 5§

OUTCOME FOR HOUSEHOLDS

Number % of % of

Total  Eligible

Total Selections 11414 100.0
Ineligible for the Sample

Not a residence* 4976 43.6

Not English speaking 196 1.7

Total ineligible 5172 453
Eligible Sample Units 6242 54.7 100.0

Refused enumeration 367 32 5.9

Urnresolved status 149 1.3 24

Enumerated households

No eligible children 4313 37.8 69.1

One or more eligibles 1413 124 226

Total enumerated 5726 50.2 917

*Includes a few numbers never answered after at least 25 calls; most of
those are disconnected business numbers, although a small proportion
could be residential.
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Table 6

OUTCOME FOR CHILDREN SELECTED

Number % of
Selected

Total Children selected 1413 100.0
Non-response

Refusals 139 9.8

Respondent never home 54 3.8

Incomplete diary 20 14

Total non-response 213 15.1

Completed Interviews 1200 849
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