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CHAPTER ONE
INTRODUCTION

In April 1995, the U.S. Bureau of the Census conducted the first collection of
comprehensive food security data as a supplement to its regular Current Population Survey (CPS).
With about 45,000 household interviews, this survey is the first to collect the special data needed
to measure food insecurity and hunger in a nationally-representative sample of U.S. households.

The Food and Consumer Service (FCS) of the U.S. Department of Agriculture led the
effort to develop the Food Security Supplement to the CPS, building on research conducted at
universities and elsewhere over the past decade. After the survey was conducted, the next step
was to analyze the data to create measurement scales that gauge households' levels of severity
of food insecurity and hunger. FCS contracted with Abt Associates Inc. and three subcontractors
— the Tufts University Center on Hunger, Poverty, and Nutrition Policy; the Cornell University
Division of Nutritional Sciences; and CAW and Associates — to carry out the scale construction
analysis.

The results of that analysis are presentedHwusehold Food Security in the United
States in 1995: Summary Report of the Food Security Measurement Ptojedtich this report
is a companion volume. The purpose of this report is to describe the analyses through which the
food security scales and food security status variable were developed, as well as related tests of
the reliability and validity of these measures.

Two scales were developed to measure the degree of food insecurity and hunger in
American households. One measures food insecurity and hunger over the period of the 12
months prior to the survey interview, and the second measures these conditions in the 30 days
immediately preceding the interview. After a number of exploratory analyses, a type of non-
linear factor analysis known as a Rasch model was used to form the scales. This methodology
and the procedures through which it was applied are described in Chapter Two.

The two scales were subjected to a variety of tests of reliability, including tests specific
to the Rasch model and more traditional tests commonly used with scales developed through
linear factor analysis. The results, presented in Chapter Three, generally indicate good reliability

for the 12-month scale. The 30-day scale, because it is based on a smaller number of questions
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Chapter One: Introduction

and provides detailed measurement for a narrower portion of the food insecurity spectrum, has
somewhat lower reliability.

The two scales serve as the basis for defining two corresponding food security status
variables. The 12-month variable has four categories: (1) Food Secure; (2) Food Insecure with
No Hunger Evident; (3) Food Insecure with Moderate Hunger Evident; and (4) Food Insecure
with Severe Hunger Evident. The 30-day scale has three categories: (1) No Hunger Evident;
(2) Food Insecure with Moderate Hunger Evident; and (3) Food Insecure with Severe Hunger
Evident.

To classify households into the various categories, it was necessary to define ranges on
the 12-month and 30-day scales that correspond to each category. The rationale for the range
definitions is described in Chapter Four.

The food security scale and the food security status indicator represent a central
dimension of food insecurity: availability of enough food for the household to meet basic needs.
The concept of food insecurity has other dimensions, however, including the specification that
households should be able to acquire food in socially acceptable ways. Because the CPS
Supplement includes several indicators of “coping” or “resource augmentation” behaviors related
to this dimension of food insecurity, the possibility was explored of supplementing the primary
food security scale with an index of resource augmentation actions. The analysis, described in
Chapter Five, suggests that such an index should not be used in classifying households' food
security status at this time.

A key question for any new scale is how accurately it represents the condition it
attempts to measure. Ideally, one would compare the food security scales and status variables
to some more definitive measure or measures of food insecurity and hunger. Because no such
definitive measure exists, the best way to judge the measure is to assess its relationship to other
measures thought to be related to food insecurity and hunger, such as the household's level of
food expenditures or its total income. Chapter Six presents the results of such analyses, which
show relationships of the sort that would be expected with a valid measure of food insecurity and
hunger.

The central purpose of the food security scales and the status variables is to assess the
food security of the U.S. population and of subgroups within the population. Estimates of the

prevalence of food insecurity and hunger are presented in the study’s main report, based on the
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Chapter One: Introduction

April 1995 data. Because these data come from a sample of households, prevalence estimates
are subject to sampling error, and the report therefore presents estimated standard errors
corresponding to the estimated prevalences. The estimation of standard errors is complicated by
the multi-stage sampling design used by the CPS. Chapter Seven describes the methodology used
in the estimation of standard errors.

Finally, Chapter Eight discusses the potential sources of bias in prevalence estimates that
might result from the sample design of the CPS, from household response behaviors to the Food
Security Supplement, and from the fact that only a small proportion of the population experiences
food insecurity. The analysis indicates that the various potential sources of bias probably lead

to quite small levels of estimation error in counterbalancing directions.
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CHAPTER TwO
METHODS AND RESULTS OF SCALING ANALYSIS OF CPS DATA

This section describes the rationale and the results of conducting preliminary linear
factor analyses and subsequently fitting a series of non-linear factor analysis models to the CPS
food security data. This latter analysis approach more accurately characterizes the covariation
among items in the CPS data set than more traditional linear factor analysis models. Most items
available for analysis in the CPS data set were severely skewed and dichotomous or categorical
in nature. Therefore, a number of statistical assumptions were violated using the linear factor
analysis methods with the CPS items, such as the assumption of normally distributed error
variance. Such situations can be dealt with more appropriately using non-linear scaling
techniques.

Iltem Response Theory (IRT) describes a general model that was developed by the
educational testing industry to assist in creating valid and reliable aptitude tests, such as the
Scholastic Aptitude Test (SAT) and the American College Testing Program (ACT) test. When
applying a particular IRT model to data, the test designer usually assumes that the responses to
a set of items can be accounted for by latent traits or factors that are fewer in number than the
test items. The primary goal is to determine how an individual with a certain ability level will
respond to an item associated with a particular difficulty level. There are a number of alternative
forms the IRT model can take, depending on the assumptions regarding how the underlying data
were generated.

The three most frequently discussed IRT models in the literature are (1) the three-
parameter logistic model, (2) the two-parameter logistic model, and (3) the one-parameter logistic
model. The three-parameter logistic IRT model is the most complex, and can include varying
discrimination parameters, varying difficulty levels, and varying guessing parameters. Using the

notation of Hambleton (1983)the three-parameter logistic model can be written as follows:

! Hambleton, R.K. (ed.)Application of Item Response ThepWancouver: Educational Research Institute
of British Columbia, 1983.

Prepared by Abt Associates Inc. 5



Chapter Two: Methods and Results of Scaling Analysis of CPS Data

Da(8,-b)

e
- _ 1
P.(6) =c + (1-c) R (1)
where
6, = latent trait score of persom
a = item discrimination parameter for item
b, = item difficulty for item,
C, = guessing parameter for item
n = person, and
| =item.

The two-parameter logistic model assumes that guessing does not occur, and therefore
the guessing term is dropped from the model. The two-parameter logistic model can be

expressed as follows:

eDa1(en7bi)
- 2
) T @
where
0, = latent trait score of persom
a = item discrimination parameter for itet
b, = item difficulty for item|,
n = person, and
| =item.

Finally, the one-parameter logistic model is a more straightforward model relative to the
two previous models, because the model (1) has no guessing parameters, and (2) specifies that
all items have the same discrimination paramet@. ( That is, the slopes of the item-
characteristic curves are constrained to be equal for all items. The model can be written as

follows:
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Chapter Two: Methods and Results of Scaling Analysis of CPS Data

DA, -b)

e
_ = 3
P () 1 + @P3b) ®)
where

6, = latent trait score of persom
a = average item discrimination parameter for itm
b, = item difficulty for item,
n = person, and
| =item.

BecauseD anda are constants in the model, the one-parameter logistic model can be

written in a more simplified form:
®,-b)
I:)ni (en) = —e T (3)
1 + @B
We can also express this model using the notation of Wright and Masters (1982):

[B,~(3+7]

e
_ =_ - 4
P.x(6) Uy (4)
where

B, = latent trait score of persom
0 = item difficulty for item I,
T, = threshold parameter for step k of itdm
n = person,
| =item, and
k = step,

and include a threshold parameter that is associated with the rating scale model developed by
Andrich (1978, 1979).
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Chapter Two: Methods and Results of Scaling Analysis of CPS Data

2.1 PRELIMINARY LINEAR FACTOR ANALYSIS

The CPS Food Security Supplement builds on a substantial amount of recent research
on the measurement of food insecurity, some of which included scaling arfalyEie first
analytic step was to replicate some of the prior analyses to determine whether the general patterns
and relationships in the data were similar to those seen in prior work.

A series of linear factor analyses were fit to the CPS data. One illustrative model,
summarized in Exhibit 2-1, was fit for households with children (because this group was asked
all questions in the Supplement). The factor model incorporated a Procrustes rotation, which
allows one to rotate to a pre-specified factor solution, where the solution was specified to
represent the dominant themes of the prior research. Fitting the factor analysis model resulted
in three factors with eigenvalues greater than 1.0 prior to rotation (15.0, 1.6, and 1.4), with factor
loadings as shown in the exhibit. The first factor includes primarily items related to child food
intake reductions and hunger, the second consists mainly of household-level food insecurity
items, and the third comprises mainly items related to adult food intake reduction and hunger.

In sum, the results generally confirmed that the response patterns in the CPS data were
similar to those seen in prior research and that similar relationships might be expected to exist.
In addition, the large positive factor intercorrelations suggested the possibility that non-linear
factor analysis methods might result in the items loading onto a single factor (i.e., that the
separation of factors could occur in part because of the limitations of linear factor analysis in
handling low-frequency dichotomous items). Finally, exploratory analyses of groups of
households without children suggested that, for those items applicable to all groups, the factors

might be relatively invariant across groups.

2.2 EXPLORATORY TwWO-PARAMETER NON-LINEAR FACTOR ANALYSIS MODEL

2 Two key prior studies are Olson, Frongillo, and Kendall (1995), and Scott, Wehler, and Anderson (1995).
The first study estimated a factor analysis model including four items from the Community Childhood Hunger
Identification Project (CCHIP) and ten items from two previous Cornell surveys. The analysis identified two
key factors, one associated with household-level food insecurity and one associated with hunger. The second
study, analyzing data from multiple CCHIP studies, found a first factor comprising mainly household-level food
insecurity items and adult hunger items, whereas the second factor included mainly child hunger items.

Prepared by Abt Associates Inc. 8



Chapter Two: Methods and Results of Scaling Analysis of CPS Data

Exhibit 2-1

SUMMARY OF FACTOR LOADINGS
FOR LINEAR FACTOR ANALYSIS MODEL

(n=2,991)
Standardized Regression
Coefficients

Items F, F, Fs
Q11 38
Q15 59
Q16 63
Q20 52
Q24 45
Q28 52
Q32 47
Q35 48
Q38 43
Q40 50
Q43 42
Q47 60
Q50 40
Q53 78
Q54 76
Q55 78
Q56 73
Q57 49
Q58 75
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Chapter Two: Methods and Results of Scaling Analysis of CPS Data

Initially, we fit a series of exploratory non-linear factor analysis models to determine
the dimensionality of the Food Security Survey itemdzrom these alternative models, we
selected one representative non-linear model, labeled M121, which best describes the consistent
findings across the various alternative models. M121 was fit as a two-parameter logistic model
that included estimates for both factor loadings (discrimination parameters) and uniquenesses
(error term)? Descriptive statistics for the subsample of 994 subjects and 21 items are presented
in Exhibit 2-2. The items ranged in proportion of positive responses from .850 (item 15) to .004
(item 50), where the higher the proportion, the lower the severity of food insecurity indicated by
the particular item.

The results of the non-linear factor analysis model are presented in Exhibit 2-3. The
primary fit statistic, the root mean square residual (RMSR) suggested that the one-factor model
adequately fit the data (RMSR = .0074). That is, the RMSR was well within the acceptable
range with a single factor, and was not materially improved by adding further factors, making
the single-factor model the most parsimonious solution. As with the linear factor analysis model,
items 15 and 23 were poor-fitting, with low factor loadings (.31 and .22, respectively). ltem 22
had a moderately positive factor loading (L = .43), whereas the rest of the items all had large
positive loadings above .50. The findings support the linear factor analysis results with respect

to item fits, but suggest that items 15 and 23 should be removed from subsequent models.

2.3 UNIDIMENSIONAL ONE-PARAMETER NON-LINEAR FACTOR ANALYSIS MODELS
The exploratory non-linear factor analysis models indicated that the Food Security
Survey items could be described efficiently as a unidimensional construct. Therefore, we pursued

a specific non-linear factor model called the Rasch model. The Rasch model is a concise one-

% Exploratory non-linear factor analysis models were fit using two software packages: LISCOMP and
NOHARM. LISCOMP is a structural equation modeling program that is designed to work with dichotomous
and/or ordinal data. NOHARM is a non-linear factor analysis program that analyzes moment matrices. Both
programs allow one to fit a two-parameter item response theory model (hon-linear factor analysis model) to
the data. Exploratory analysis focused on households with children in random 25 percent subsamples of the
Food Security Supplement sample. Households that did not pass the series of screening questions (i.e., higher-
income households with no indication of food insecurity), and consequently were not asked the full series of
food insecurity and hunger questions, were excluded from the analysis.

* The two-parameter model can be fit with either item difficulty or uniqueness as the second parameter.
The specification shown here chose the uniqueness parameter.
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Chapter Two: Methods and Results of Scaling Analysis of CPS Data

Exhibit 2-2
DESCRIPTIVE STATISTICS FOR MODEL M121
Variable Mean Std Sum
Q11 231 421 231
Q15 .850 .356 850
Q16 .450 497 450
Q18 .325 468 325
Q19 .095 .293 95
Q20 274 446 274
Q21 .585 492 585
Q22 122 327 122
Q23 .016 125 16
Q24 244 429 244
Q28 .054 .226 54
Q32 .233 423 233
Q35 123 .328 123
Q38 .047 211 47
Q40 .048 213 48
Q43 .023 150 23
Q47 .049 216 49
Q50 .004 .063 4
Q53 .600 490 600
Q54 434 495 434
Q55 .398 489 398
Q56 267 442 267
Q57 137 344 137
Q58 377 484 377
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Chapter Two: Methods and Results of Scaling Analysis of CPS Data

Exhibit 2-3
SUMMARY OF FACTOR LOADINGS FOR MODEL M121

Standardized

Regression

Coefficients
Item Item Label F,
Q11 General food sufficiency question 70
Q15 Try to make food or money go further 31
Q16 Run out of foods needed to make meal 70
Q18 Borrow food or money to make meal 56
Q19 Take child to other home for meal 68
Q20 Serve few low-cost foods several days in a row 73
Q21 Put off paying bills to buy food 51
Q22 Get emergency food from church or food bank 43
Q23 Eat meal at soup kitchen 22
Q24 Adults cut or skip meals because not enough money for fgod 89
Q28 Adults don't eat for whole day 79
Q32 Eat less than should because not enough money to buy fdod 88
Q35 Hungry but don’t eat because can't afford to 85
Q38 Lost weight because not enough food 75
Q40 Child’s meal size cut because not enough money for food 76
Q43 Child skip meal because not enough money for food 60
Q47 Child hungry but can’t afford more food 80
Q50 Child did not eat for a whole day 71
Q53 Worry food will run out before getting money for more 79
Q54 Food doesn’t last and don’t have money to get more 89
Q55 Can't afford to eat balanced meals 88
Q56 Can’t feed children a balanced meal 85
Q57 Child not eating enough because can't afford more food 83
Q58 Child fed only few low-cost foods, running out of money 82
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Chapter Two: Methods and Results of Scaling Analysis of CPS Data

factor model that constrains the discrimination parameters (factor loadings) to be equal across all
items. The statistical constraints of the Rasch model result in several desirable properties for the
measurement scale, especially its robustness across multiple samples and multiple variations of
the test (Wright and Masters, 1982). Furthermore, the preliminary exploratory models indicated
that most of the items had very similar discrimination parameters when the discrimination
parameters were allowed to vary.

The computer program BIGSTEPS was designed specifically to fit the unidimensional
Rasch model. All subsequent models described in this section were fit using BIGSTEPS.

Five alternative measurement models based on existing theoretical frameworks were
generated for the Food Security Survey items. The five alternative models are summarized in
Exhibit 2-4. For most of the models, the items were divided into two subsets based on the
specific time frame that the items referenced. For models R101, R102, and R103, the first subset
of items references behaviors and events that occurred in the last 12 months, whereas the second
subset references behaviors and events that occurred in the last 30 days. Models were fit

separately for the 12-month and 30-day time periods.

® Note in Exhibit 2-3 that nearly all factor loadings fall in the fairly narrow range from 70 to 88. The
guestions with loadings substantially outside this range (Q15, Q18, Q21, Q22, Q23) are all ultimately excluded
from the scale.
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ds and Results of Scaling Analysis of CPS Data

Exhibit 2-4
ALTERNATIVE NON-LINEAR FACTOR ANALYSIS MODELS

Model 12-Month Scale 30-Day Scale

R101 | Scale includes items that referenced events th@tale includes items that referenced event
occurred in the last 12 months. that occurred in the last 30 days.

Items 15, 16, 18, 19, 20, 21, 22, 23, 24, 25, 2&ems 17, 26, 27, 30, 31, 33, 34, 36, 37, 39
29, 32, 35, 38, 40, 43, 44, 47, 50, 53b, 54b, | 41, 42, 45, 46, 48, 49, 51, 52.
55b, 56b, 57b, 58b.

R102 | Scale includes items that referenced events |tisatale includes items that referenced event
occurred in the last 12 months, and excludes that occurred in the last 30 days, and
resource augmenting behaviors (18, 19, 21, 22xcludes resource augmenting behaviors.
and 23).

Items 15, 16, 20, 24, 25, 28, 29, 32, 35, 38, 4@tems 17, 26, 27, 30, 31, 33, 34, 36, 37, 39
43, 44, 47, 50, 53b, 54b, 55h, 56b, 57b, 58b) 41, 42, 45, 46, 48, 49, 51, 52.

R103 | Scale includes food insecurity items based opScale includes food insufficiency and hunger

the CCHIP model. items based on the CCHIP model.
Items 15, 18, 19, 20, 21, 22, 23, 53a, 55a, 56#tems 16, 17, 24, 25, 26, 27, 28, 29, 30, 31
58a. 32, 33, 34, 35, 36, 37, 38, 40, 41, 42, 43, 44,
45, 46, 47, 48, 49, 50, 51, 52, 54a, 57a.
R104 | NA Scale includes items that reference events
that occurred in the last 30 days. When nd
30-day reference was available, items that
referenced the last 12-month period are
included.
Items 15, 17, 18, 19, 20, 21, 22, 23, 26, 27
30, 31, 33, 34, 36, 37, 39, 41, 42, 45, 46, 4B,
49, 51, 52, 53a, 54a, 55a, 56a, 57a, 58a.
R105 | NA Scale includes items that referenced 30-da
period and number of days in the last mont.
Also includes items that reference "often
true" in the last 12 months.
Items 17, 26, 27, 30, 31, 33, 34, 36, 37, 39
41, 42, 45, 46, 48, 49, 51, 52, 53a, 54a, 598,
56a, 57a, 58a.
NOTES:

@

occurred five or more times in the last month.

@

For items that referenced number of days, one dummy code was created based on whether the behavior or experience

For items that referenced number of months, one dummy code was created by combining the two more extreme

categories of the variable, indicating the experience occurred in three or more of the past 12 months.

For items Q53 through Q58, a' denotes a dummy code that représents often true," Whereas b' denotes a dummy
code that combines sometimes true' &nd often true.’

©)
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Chapter Two: Methods and Results of Scaling Analysis of CPS Data

Exhibit 2-5

SUMMARY OF RESULTS FROM ALTERNATIVE
NON-LINEAR FACTOR ANALYSIS MODELS

12-Month Scale 30-Day Scale
Model Poorly Fitting Poorly Fitting
ltems Redundant Items ltems Redundant Items

R101 Q21, Q18, Q15, Q54b Q17 No redundant items

Q22
R102 Q15, Q16, Q20 No redundant items Q17 No redundant items
R103 No poor fitting No redundant items Q16, Q17, Q43 Q26

items.
R104 NA NA Q22, Q23 Q33
R105 NA NA Q58a, Q17 No redundant items

A general summary of item fits for the alternative models is presented in Exhibit 2-5.
The identification of poorly-fitting items and/or redundant items is based on item in-fit and out-fit
statistics. The out-fit statistic,;,uis an unweighted fit statistic. It is based on a standardized

residual, written as:

ni

wherey,,; is the score residual for househatdon itemi, andW,; is the variance of the score
residual. The standardized residual is then squared and averaged to obtain a mean estimate of

item fit.

The in-fit statistic,v,, is a weighted fit statistic that includes the same squared standardized

residual agy, and is written as:

Prepared by Abt Associates Inc. 15



Chapter Two: Methods and Results of Scaling Analysis of CPS Data

SW, .
V. =
! w

ni

Both the in-fit and out-fit statistics have an expected value of 1.0. As they deviate from

1.0, the associated items become candidates for removal from the scale. Generally speaking, a
mean square fit statistic that is greater than 1.20 indicates a poor fitting item, whereas a mean
square fit statistic that is less than .80 indicates an item is redundant with other similar types of
items in the scaleltems that have both an in-fit and out-fit statistic above 1.2 are targeted for
removal from the scale Iltems with both in-fit and out-fit statistics below .80 are redundant with
respect to the information they share with other items in the scale. Items that were shown to be
redundant items were also considered for removal and/or combined with other items. Below we
focus on describing the results of the 12-month and 30-day scale for M102, because these two

specific models were subsequently considered the most parsimonious by the study team.

12-Month Food Security Scale

As with the linear factor analysis models, all Rasch models were initially tested using
only households with children, because they comprised the subsample of households that were
administered the entire set of food security items. The results for Model M102 are presented in
Exhibit 2-6. The summary table contains a large amount of information, briefly described below.

The order of items in the table is determined by them calibration, shown in the
fourth column of Exhibit 2-6. A question’s item calibration represents the point on the scale at
which there is a 50 percent probability that any given household will respond "yes" to the item.
That is, households with higher values on the scale than a particular item’s calibration score have
a greater than 50 percent probability of answering that item positively; households with lower
values have a less than 50 percent probability of a positive response to the item in question. The
items are listed from high calibration at the top of the table to low calibration at the bottom.

The item calibration is a function of (1) the total number of individuals that have
responded to any item in the scale (1,687); (2) the number of individuals that responded to the
particular item in the scalen]; and (3) the number of positive responses to the particular item
(raw score). For example, item 50 refers to the item “child did not eat for a whole day.” The

item has an item calibration of 4.56, which is the highest in the table. This event occurs rarely
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Chapter Two: Methods and Results of Scaling Analysis of CPS Data

Exhibit 2-6
SUMMARY OF MODEL R102A
In-fit Out-fit Point
Raw Item Real Mean Mean Biserial

ltem n Score || Calibration SE Sq V4 Sq V4 Corr.
Q50 1,684 12 4.81 .30 .99 0.0 .28 -0.4 19
Q44 1,684 23 4.01 22 1.00 0.0 41 -0.5 .24
Q43 1,684 38 3.36 .18 1.04 0.3 1.73 0.5 .28
Q29 1,683 62 2.68 14 89| -11 .28 -1.3 .39
Q40 1,683 86 2.21 13 1.01 0.1 1.99 1.2 40
Q47 1,684 89 2.15 A2 .88 -1.5 .56 -0.8 44
Q38 1,683 91 2.12 A3 1.07 0.8 46 -1.1 .40
Q28 1,684 95 2.06 A2 95| -0.6 41 -1.3 44
Q35 1,685 212 .65 .09 91| -16 .83 -0.6 .57
Q57 1,680 246 .36 .09 1.00 0.1 .60 -1.8 .57
Q25 1,683 293 -.01 .08 94| -1.3 .56 2.4 .61
Q32 1,683 442 -.98 .07 94| -15 .67 2.7 .64
Q24 1,685 449 -1.01 .07 86| -35 .67 -2.8 .67
Q56 1,679 466 -1.12 .07 1.04 0.9 .75 2.1 .61
Q20 1,686 480 -1.19 .08 1.24 5.5 1.50 35 .52
Q58 1,680 671 -2.18 .07 99| -04 .96 -0.4 .60
Q55 1,678 706 -2.36 .07 87| -3.6 .68 -3.5 .64
Q54 1,679 785 -2.73 .06 .82 -5.2 74 -2.5 .64
Q16 1,687 795 -2.77 .07 1.23 5.9 1.22 1.9 .50
Q53 1,680 | 1,066 -4.01 .06 95| -1.6 .85 -0.8 49
Q15 1,686 || 1,469 -6.06 .09 1.31 6.7 7.70 5.5 .10
Mean 1,683 408 .00 A1 1.00| -0.1 1.14 -0.6

SD 2 382 2.82 .06 A3 2.9 1.53 2.1

NOTE:

Sample includes households with children only. Items are ordered on terms of severity.
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in any household. For this specific subsample, this event occurred for only 12 of the 1,684

households that responded to the item. At the other end of the scale, item 15 ("run short of
money and try to make food or food money go further") is the least severe item included in the

analysis. The item has the low calibration of -5.74, based on 1,469 positive responses out of the
1,686 households that answered the question.

The column headed “Real SE” shows the standard error of the items, which can be used
to create a confidence interval for the item calibration. Items located at the severe end of the
scale tend to have the largest standard errors, because they tend to have larger variances
compared to items throughout the center and less-severe end of the distribution.

For the 12-month scale presented in Exhibit 2-6, there are three items with both in-fit
and out-fit statistics that exceed 1.20 (Q15, Q16, and Q20). Therefore, these three items were
removed from the scale, and the model re-estimated. The results of the revised model are
presented in Exhibit 2-7. The effective sample size for the revised model is reduse 276)
because two of the least severe items were removed from the analysis. This results in fewer
subjects who have responded yes to any particular item.

For the revised model, there are no items with both in-fit and out-fit statistics that
exceed 1.20. Similarly, there are no items with both in-fit and out-fit statistics below .80. Some
of the out-fit statistics were small, due primarily to dependencies in some item pairs. For
example, item 29 has a low out-fit statistic (mean square = .36), but the item is associated with
item 28. We examined several alternative models with these items modeled as trichotomies

rather than the multiple dichotomies, but the basic results of the models did not change.

Final 12-Month Food Security Scale

The analyses for the 12-month scale were replicated on subsequent subsamples of the
data sef. The model replications provided clear support for the invariance of the primary
measurement model across subsamples, as well as across different types of households. In each

replication, the item calibrations gave identical or near-identical rankings of item severity and

® The overall sample was initially divided into four random subsamples. Initial model estimation was
carried out for households with children within one subsample. Tests for invariance were performed for
households with children in the other three random subsamples. Invariance tests were also performed for
households without children, subdividing them into households with any elderly members (age 60 or over) and
households with no elderly members.
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Exhibit 2-7
SUMMARY OF REVISED MODEL R102A
In-fit Out-fit Point
Raw Item Real Mean Mean Biserial

ltem n Score || Calibration SE Sq Z Sq 4 Corr.
Q50 1,275 12 4.38 .30 96| -0.2 .32 -0.5 21
Q44 1,275 23 3.59 22 99| -0.1 .50 -0.5 .25
Q43 1,275 38 2.93 .18 1.01 0.1 1.50 0.5 .29
Q29 1,274 62 2.26 14 90| -1.0 .36 -1.4 40
Q40 1,274 86 1.77 13 1.02 0.2 2.34 2.0 .39
Q47 1,275 89 1.72 A2 88| -14 .70 -0.7 .45
Q38 1,274 91 1.69 A3 1.09 1.1 .65 -0.8 .39
Q28 1,275 95 1.63 A2 96| -0.5 .52 -1.3 44
Q35 1,276 212 21 .09 95| -0.9 1