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Network scale-up begins like most surveys

& Define respondent population
¢ Choose sample frame

¢ Choose survey mode

9 Chheese sample: size

¢ DESIgn questioRnaire (AIIS IS ther part
thas dilereni)




Selecting respondent population

¢ Respondent population Is not the same as the
population to be estimated (target population)
— U.S. respondents to estimate homeless population
— Urban population te estimate herein Users

¢ Youl must know the size: of the respondent
populatien

¢ Do transmission and barrer enrors, suggest using
d respondent pepulation Withrmore ties to) target
poepUlalen?Z

¢ lihis opportunity terdorthis research intmultiple
countres could nelprselve: this preklem




Choose sample frame

¢ Ihe sample frame represents the
respoendent population

¢ FOr our woerk we:' used randoem digjit
diali telephene RUmBELRS

¥ FOK [ace-te-face a general pepulaten
SUrRvey: may/ rely, en CEnNsUS o VeLer
registiation data




Choosing mode

& There are five survey modes
— Face-to-face
Telephone (this is what we used)
Viaul
Drep and collect
Wel

¢ [here Is a large literature on moede effects In
SUrVeys

¢ EoK the poepulatiens eff interest ter UINAIDS a face-
to-face o mixed moede makes) Sense




Choose sample size

As with any survey, the sample size should be based on expected
margins of error

For this survey we have margins of error associated with network
size

Although estimates: ofi network size are remarkably reliable, they.
have!' large standard deviations

Our data suggest that' a survey: of 400) respondents would
gERErate: a margin: ol errer oif =26 alters

A survey: ol 4,000 weuldgenerate a meargin ol errer ol £1.6; alters

Keep Inrmindithese are hased on Varanee er U S) respeReents




Design questionnaire

¢ Network scale-up guestionnaire has three parts

1. Demographics used toe estimate bias

2. Question te estimate the number of alters respoendents
Knews In the target pepulation

3. Questions te estimate network size ()

9 Siteps) 2 andl s require a heundanry, definitien of
WhHEIS COURLEE ask a netwoeri alter:




Alter boundary.

¢ Definition of who Is an alter can have enormous
effects on the estimate

¢ Defining the alter boundary: as 12 menths will
generate different network sizes than a beundary.
Off tWo) years

¢ Our definrton:

— You knew them and they kKnew: yeu By, SIght or by, name:
You have:r had seme ierm ol contact Withr themin the
pPast twe years andhyoeu could contact them i youl had te

— Question: Sheuld respendents e Instructed te exclude
these MEL on NEWEKKING SIteS suchlas Facelheoik?




There are two ways to estimate ¢

¢ Scaling from known populations

he summation method




Using known populations

Select a set of known populations, the more the better

Populations should vary in size and type

— Limiting the study to populations related to health conditions, although plentiful,
may. Intreduce barrier error

Using enly large pepulations (such as men or people ever age 65) introduces a
lot off estimation error

Using enly small pepulations' intreduces errer fireom Very few: hits

Knewn populatiens shoeuld e within -1% te) 4% oi populatien (this may change
as we: learn; more)

e demegraphic characteristics of the knewn pepulations; sheuld match
as) clesely as pessible the demoegraphic characterstcs off the pepulation
UpeRwhichr the knewn estimates; are hased

Pepulations are: ofiten related te) transmission! and barrer effects

IRrthe past Werasstimed thait oy Usingr pepulatens el multple sizerand
LypPe thESE Effiectsyare cancelled oui




Examples of populations we used

In the U.S. there are a variety of sources for knoewn
populations:

— The U.S. Statistical Abstract

— The U.S. Census

— The EBI Crime Statistics

Ideally, collection off sub-poepulation datas Willf9e: Fecurring se
that they can be used In subseguent years

It 1S Impertant that the datas all rFeflect the: same year (Ise
aware: that seme pepuliation data 129S)

Knewn populations are: Veny stSCEPINIE to) thansmission and
PArHEr ENlioN




Relationship between number known and
demographic characteristics

Population Education Marital Work Religion | Political Party
status status
Native Americans .
Gave birth in past 12 o
months

Adopted a child in past
year

Widow(er) under 65
years

On kidney dialysis
Postal worker
Commercial pilot
Member of Jaycees
Diabetic

Opened a business in
year

Have a twin brother or
sister

Licensed gun dealer
Came down with AIDS
Males in prison
Homicide victim in
past year

Suicide in past year
Died in wreck in past
year

Women raped in past
year

Homeless

HIV positive




We experimented with names

Census provides estimates of both first names
and last names

» We experimented with boeth types and found
preblems with) each

e advantage off names IS that they, vary I size
and are typically’ ascrihed

Countres; andl CUltures vary/ inl the Wway/ they: Use
names

ey are: prone: ter varHeEr eror




Relationship between number known and demographic characteristics

Population

Education

Marital
status

Work
status

Religion

Political Party

Michael

Christina

Christopher

Jacqueline

James

Jennifer

Anthony

Kimberly

Robert

Stephanie

David

Nicole




Summation method

¢ \We can estimate network size (¢) directly
by asking respondents to tell us how
many people they knew

¢ This Is an unreasonable task unless it Is
broken into reasonable subtasks

o We use culturally relevant categories of
relation types that are mutually: exclusive
and exhaustive

9 Iheserare smalifeneugh that FespenRdenits
Can estimater themrelizialy




Relation categories we used

Immediate family

Other birth family.

Family off spouse or significant other
Co-workers

People at work but don't work with directly
Best friends/confidantes

People knew: threugh hehkbies/recreation
People firam religious erganization
People firem other arganization

School relations

Neilghlbers

JUst firrends

People knewn threough ethers

Chirldheoed relatiens

PeeplewWhe preVvide a SErVIce

@LhErR

¢
¢
¢
¢
L/
L/
v
¢
¢
¢
¢
¢
¢
¢
L/
L/




Developing a protocol for
discovering summation categories

¢ We assume that relation categories used to elicit
estimates will be culturally relative

— Different languages will reguire thelr ewn category.
names

— The way people maintain people in; thelr mind will
almest: certainly: vary by culture

& EUrther research Is needed to determine the hest
PrOLECOI oK CISCOVERING thESE categories

9 SUmmatien’ categeres musi: e muittzilly
exclusive; exipatstive and smalll eneughl thait
FESpPeREERLS coUnt rAther thian estimate




Approaches we are studying

¢ Our current categories emerged from a
previous study about the ways people
Know each other

& This Is not 1deally suited to this study.

¢ \We are exploring| using culturall consensus
analysisior personal network: structure: to
guickly: develep these categeries

9 ARl empiacal appreachlis ter start wWith
Venry large: cultbiraliys relevant: categeries
and use alter characterstics: ter spliit them
WhHER ey, are tee) large




Estimates of network size from two
methods (scaling from known and
summation) are very cloese

¢ Scaling fram known populatiens
— 290.8 (SD 264.4)

¢ Summation method
— 29017 (Sb; 258.8)

¢ Ve checked inrmultiple Ways e See
whether this was an artifact of the method

¢ It wasn'’t




Advantages of the summation method

¢ It IS guicker, taking about halfi the time or
less than estimating from known sub-
populations

¢ It should not be subject to transmission
Ol barrier error for estimates, off network
size

¢ It does not regquire findingl Knoewin
pepUlaenRS, WhIch could be a preklenin
SEME COURLHES




Disadvantages ofi summation method

¢ It cannot be verified statistically

¢ It may be easy for respondents to double
count network alters as they are multiplex
relatiens (Such as co-wekker and social
contact)

» Netwerk: size: calculated fremi scalling
KReWAIPeRUIANERS canlve checked By
PaCK=Estimating each KnewR Withr the
OURER KNGWRS




Modeling issues

At this point In our work we are convinced that our
estimates ofi network size are relatively reliable, but not
absolutely reliable

I my netwerk is 300 then | am confident: It 1s hall as large
as that of semeone with a netwerk of size 600

| am not confident that the network size Is actually: 300

Fis compremises; eur anility to estimate the alselute size
Oif & pepuiatien

Again, the eppertunity’ te replicate thisimethed may. vield
SElUtIeNS




How to generate scale-up
estimates

¢ There are two steps
— Estimate network size c

— Use ¢ withl respendents” estimates of
Unknoewn pepulatiens te scale-up te the
Size off the Unknewn Ik the pepulation

o \We willNleek: at these: steps
Sepakately,




Step 1: Estimating ¢ using
Ssummation method

» With the summation method you add
Uup the estimates form each relation
category te get a ¢ value for each
respoendent

¢ The ¢ usediin the fermmula will be the
average o allsthese: ¢ Values hifem
Eachl respoendeni




Step 1: Estimating ¢ using known
populations

This procedure reguires three parameters

t=the size of the population to which you are
scaling up (this Is the same for each respondent)

e=the sum of all the knewn pepulations yeu are
using In the survey (this Is the same for each

respondent)

m=the sum oiff all the repoerted knewn
Subpepulation Sizes) er each respendent:

C or each respondent Is (m=r)/e

e ¢ used iR the iermmula willfhe theraverage o
allifthiese: ¢ Vallues: el each respendeni




Step 2:
Applying c

¢ [his step alse reguires three parameters

& t=the size of the population to which you
are scaling up (this Is the same for each
respoendent)

& c—the average c¢ value, either from the

scale-up or the summation methed

¢ m=the average of all respendenis:
estimates off the nUMmPEr ol peeple they
KNGV, IR the UnRiknoewnR stpepulation

¢ The formula to estimate the size of the
URknaeWwWn SUbpepulaten e=({m/c)"1




