ABSTRACT

STATON, SKYLA JA'TIL. Analyzing Body Shape and Fit in Plus-size Women using SizeUSA
Data. (Under the direction of Dr. Cynthia Istook).

This study identified the body shapes present among a sample of the plus-size female
population in the US. It also analyzed the size rule tables of several plus-size brands and industry
standards for their ability to fit the population as well as the body shape each sizing standard was
consistent with. New shaped based sizing systems were created and tested for fit to determine if
they could provide a better fit for the sample.

Previous SizeUSA data for plus-size females (waist measurement of at least 34 inches)
were used as the sample in this study. Body shapes were identified among this sample using the
FFIT technique which identified 9 shapes. The retail standards were analyzed using methods
similar to “best fit” practices to determine which subjects fit into the industry standards and retail
standards for plus-sizes. Shape based sizing systems were created using the means of the 7 key
dimensions (bust, stomach, waist, high hip, abdomen, hip and hip seat) for subjects who
identified with the shapes that were most represented throughout the sample. “Best fit” related
practices were again used to test fit of the subjects in the new systems.

Results showed that the Rectangle and Spoon shapes were the most represented
throughout SizeUSA plus-size sample. New shape based systems were created and results of
analyses showed that the newly created systems provided a much better fit than ASTM standards
for plus-sizes. Results from this study will be valuable to manufacturers and retailers as they will
have a clearer knowledge of the dimensions and shapes of current plus-size women and will be

better equipped to serve various silhouettes apparel to this market.
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CHAPTER ONE: INTRODUCTION

Throughout history, the apparel industry has failed to provide plus-size females with
attire that suites their fashion and fit preferences. The clothing that has been provided to them
has concealed their figures and essentially hid their curves from public view. Plus-size females
have been offered clothing that hides their figures with little to no opportunity to purchase
garments that are more suitable to their taste and accentuate their figures. Stylish, figure-
flattering options only started being offered in recent years. However, the issues of fit remain
prevalent. Plus-size consumers have consistently experienced a disconnect between their body
size and the way current clothing apparel offerings fit their body. The lack of shape
differentiation is the overarching cause of the fit issue (Staton, 2015). Others researchers and
industry leaders have discussed the need of shape variations in apparel (Alexander, M., Pisut, G.
R. & Ivanescu, 2012; Ashdown and Song, 2013; Lee & Istook, 2007; Rudin, 2011), yet little has
been done to combat this issue. The nine shape variations (hourglass, top hourglass, bottom
hourglass, spoon, triangle, inverted triangle, oval, rectangle and diamond) discussed by
Simmons, Istook and Devarajan (2004b) are a few that have been identified within the
population. However, there may be some women who do not fit any of these criteria, which
gives opportunity for further exploration.

Rationale

With $10.1 billion in revenue, $111.5 million in profits, an annual growth rate of 0.2%
and over 7,500 businesses, the plus-size market is a fully-fledged profitable industry (Ibisworld,
2018). The growth in the plus-size fashion is directly related to the prevalence of plus-size
women. This expansion of the industry is likely related to the substantial increase in obesity

ratings. From 1972 to 2016, there were three times as many obese individuals globally. The



calculation of body mass index (BMI) is used to determine if an individual is obese. BMI is
calculated by using the following formula: “a person’s weight in kilograms divided by the square
of their height in meters (kg/m?)” (WHO, 2017, section 3). In a 2017 study conducted between
January and June, the National Health Interview Survey statistics reported that approximately
31.5% of adults over the age of 19 were determined to be obese during this 6 month period. This
data also concludes that 29.2% of females were obese in the United States from January to June
in 2017 (CDC, 2017).

Weight increases in children are also a concern in the current population (WebMD, 2005-
2014). Approximately 41 million children less than 5 years old were confirmed as being
overweight or obese in 2014 (WHO, 2017). While excessive weight at an early age is a concern,
it is also important to note that overweight children will likely add to the overweight statistics as
adults (WebMD, 2005-2014). Considering all of these ratings, particularly those for women,
there is an increased need for a thriving plus-size clothing market that will accurately
accommaodate the physiology of the large size female figure. This research will be an asset to the
future of fashion for plus-sizes.

Statement of the Problem

Being well-known as a predominantly overlooked consumer group in the fashion industry
and consistently offered basic clothing, plus-size females have recently received some
improvements in large size clothing offerings. However, in the process of improving upon
fashionable offerings, the industry has failed to make adequate improvements for fit. Ashdown
and Song (2013) discussed the fit issue as it relates to body shape. They reported that many
retailers only provide clothing for particular body shapes. This causes fit issues for those women

with other shapes. In a 2015 study, Staton discussed the current improvements in plus-size



offerings in terms of style, color and size availability. With the assistance of survey data, Staton
observed the fashion preferences of a sample of plus-size women and that found most of their
requests are being met by the industry. After analyzing several sizing standards and retail sizing
rules, Staton also found evidence that retailers provide clothing for specific body shapes. The
lack of shape variation is the ultimate cause of fit problems (Staton, 2015). Considering the
increase in the overweight population (WHO, 2017), this issue must be addressed before it gets
worse. The first thing that needs to be completed to combat this issue is an evaluation of the
current plus-size population to determine the prevalence of the various shapes throughout the
population. Unfortunately, most U.S. manufacturers are still using outdated sizing data that was
originally published by the National Bureau of Standards in the early 1940s (Brown & Rice,
2001). This research is being conducted to analyze the body shapes and create new sizing
systems based on the shapes found the most throughout the population. These systems can then
replace the outdated data manufacturers are using to create the current ill-fitting apparel.
Definition of Terms

Plus-size

The ASTM Standard D6960/D6960M-16 (2016) identifies plus-size women as those who
fit into sizes 14-40. Many plus-size retailers and industry standards with the exception of a few,
begin this size range at a size 14 (ASTM Standard D6960/D6960M-16, 2016; Avenue Stores,
LLC, 2018; JCP Media, Inc., 2016; Lane Bryant, 2016; Target Brands, Inc., 2017). Some
retailers classify sizes as low as 10 or 12 as plus-size (Ashley Stewart, Inc., 2018 & Torrid,
2016). Given this diversity, this research will define the category by direct measurements. The
most reliable measurement is the waist dimension since it is typically the smallest

circumferential measure. Across most retailers who cater to plus-sizes, the plus-size category



begins with a waist measurement of between 31.5-38 inches. In regards to this research study,
women who have a waist dimension of at least 34” will be classified as “plus-size”. The

following Table (1.1) shows a breakdown of how this value was determined:

Table 1.1.

Waist Determinant of Plus-Size Category.

Retailer Intro Waist Dimension
Ashley Stewart 31.5
Torrid 32
Avenue 33
Lane Bryant 34
Target, JCP 36
ASTM 375
Lane Bryant (Kiyonna) 38
. 31.5+32+33+34+36+37.5+38= 242
Average Waist Measure: 242/7= 345

Note: Data retrieved from (Ashley Stewart, Inc., 2018; ASTM Standard D6960/D6960M-16,
2016; Avenue Stores, LLC., 2018; JCP Media, Inc., 2016; Lane Bryant, 2016; Target Brands,
Inc., 2017 & Torrid, 2016).
Body Shape

The term “body shape” has been used to describe the overall shape of the female figure
based on specified dimensions. The nine body shapes described by Simmons, Istook &
Devarajan (2004b) were predominantly based on the bust, waist and hip measurements.
However, other dimensions were used to identify additional shapes.
Fit

The term “fit” has been used frequently throughout data analyses in this research study .
Fit in this study is specifically related to “numerical fit” or the ability of the subjects’ body
measurements to fit between a range (grade) of body measurements provided by various sizing

standards. Staton (2015) found that many consumers have various definitions of fit (comfortable,



snug but not tight and contour); however, this research only consider numerical values. Analyses
in this research study are not using “fit” to define garment ease or garment relate issues
Research Questions
This research was conducted in an effort to determine if potential exists for the
development of a sizing system that might better meet the needs of the plus-size market.
Towards that end, the following research questions were developed:

1. Of the nine existing body shapes defined by FFIT for Apparel (Simmons et al,
2004b), how prevalent are each throughout the SizeUSA plus-size sample?

a. What, if any, are the outliers that do not fit into any of the existing shapes?

2. Can SizeUSA plus-size subjects fit into the ASTM plus-size standard and retailer plus
sizing standards based on key circumferential dimensions?

a. What body shapes are each of the chosen sizing standards/charts consistent
with?

3. How well can SizeUSA subijects fit into the newly created shape-based sizing
systems?

Limitations

While this research is valuable to the industry in terms of sizing and fit efforts, it does

include a few limitations which are outlined below:

1. There is no required standard for determining if an individual is plus-size. Therefore,
this research used its own methods of classifying the plus-size population as
described in the Definition of Terms.

2. Retail sizing standards only provide a set, limited number of key dimensions

(JCPenney Media, Inc, 2016; Lane Bryant, 2016; Target Brands, Inc., 2017; Torrid,



2016). Therefore, analyses will include those few dimensions. When identifying body
shapes in the retail standards, some shapes may require dimensions not provided by
the retailer, such as stomach and abdomen (Simmons et al 2004b), which would not
allow a complete analysis of all of the shape categories within the retail sizing
standard.

This research uses statistical methods to measure fit. Style preferences, consumer fit
preferences, fabrications and other factors that affect fit were not considered in this

research study.



CHAPTER TWO: REVIEW OF LITERATURE

Previous literature shows the significance and lack of body shape research specific to the
plus-size market. The following topics have been reviewed to provide the groundwork for this
research: obesity, three-dimensional (3D) body scanning, body shape, garment sizing systems,
and sizing standards.

The Influence of Obesity

Obesity is one the most prevalent issues facing our nation today. Elevated weight
measurements are frequent among adults, particularly women (CDC, 2017) and also among
children. Table 2.1 provides the formula that identifies the four categories of BMI (underweight,
normal, overweight & obese). A person is considered overweight when their BMI is between 25
and 29.9. They are considered obese when their BMI is greater than or equal to 30. There are

descriptions for underweight and normal BMI in the table below (CDC, 2015).

Table 2.1.

Body Mass Index (BMI).

BMI = weight in kg
m2
BMI < 18.5 Underweight
18.510 24.9 Normal
25.010 29.9 Overweight
BMI > 30.0 Obese

Note: Data retrieved on June 11, 2018 from:
https://www.cdc.gov/healthyweight/assessing/index.html, Section 2.

The link between BMI, obesity and plus-size is a mystery. Due to the insufficient
definition of plus-size and the variety of attributes that contribute to identifying a female as plus-

size, it is difficult to pinpoint a direct link or relationship between obesity (BMI) and plus-size.


https://www.cdc.gov/healthyweight/assessing/index.html

However, the CDC did discuss a correlation between BMI and waist circumference. Both BMI
and waist circumference are used as a screening tool to assess body fatness (CDC, 2015). The
overall question is “if the BMI is impacted by the waist circumference, can BMI be used to
determine if a person is plus-sized?”

In a 6 month study from January to June of 2017, 29.2% of females in the United States
were determined to be obese. Non-Hispanic blacks ranked among the highest in terms of
ethnicity with approximately 47.4% of women who were obese. Hispanics ranked at 35.9% and
non-Hispanic whites at 29.4%. These ratings among women aged 20 and over (CDC, 2017).

3D Body Scanning

3D body scanning are devices that have advanced technology in anthropometrical
measurement by replacing manual methods and tape measures to gather body measurements. 3D
body scanning allows individuals to be measured without any other human contact. This
technology also gathers numerous measurements in a matter of seconds with an advanced level
of accuracy due to the reduction of human error (Styku, 2017). The following sections will
discuss the 3D body scanners from several companies.

Human Solutions

Human Solutions is a company that provides technologies that aid other businesses in
production methods through Computer Assisted Design (CAD), Product Lifecycle Management
(PLM) and Enterprise Resource Planning (ERP). More specific to the fashion and retail industry,
Human Solutions has two full body scanning technologies that contribute to sizing and fit, ready-
to-wear, custom apparel and virtual try-on. These technologies include the Ditus MC, Vitus
Bodyscan and FootIn3D. The Ditus MC is a full body 3D scanner, which uses 12 depth sensors

to collects 50 dimensions in no more than a second. The scanner has an open setup with columns



that hold the sensors. Scan subjects stand in the center of the columns during the scanning
process (See Figure 2.1). This scanner is primarily used for Made-to-Measure, Virtual Try-on
and 3D visualization. The Vitus Bodyscan 3D scanner uses a laser technology (8 sensors) that
scans in 6-10 seconds (See Figure 2.2). This scanner is set up similar to the Ditus MC however,
it not only captures measurements, it also captures color in skin tone and hair (Human Solution,
2018).

Human Solutions has been involved in some integral projects in sizing & fit, such as
iSize and SizeGERMANY. iSize consists of two components: body profiling and virtual
scanning. Body profiling allows for the shopping and fit data of customers to be gathered in an
Online Shop resource. This data is used in conjunction with size tables from other brands to
direct consumers to the correct size and fit. The virtual scanner is used alongside body profiling.
Virtual scanning allows for the development of avatars from the consumer’s gender, weight,

height and age (Human Solutions, 2018).
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Figure 2.1. Ditus MC by Human Solutions.

Note: Received on October 28, 2018 from: https://www.human-
solutions.com/fashion/front_content.php?idart=3895.
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Figure 2.2. Vitus Bodyscan by Human Solutions.

Note: Received on October 28, 2018 from: https://www.human-
solutions.com/fashion/front_content.php?idcat=140&lang=7.

Styku

Styku, based in Los Angeles, California, is another company known for its 3D full body
scanning technologies. The Styku scanner uses Microsoft Kinect V2 technology and an
automatic 360 degree turntable for its simplistic open set up scan device (See Figure 2.3). While
its set up is simple, there are dimensional requirements for placement of the two devices. Figure
2.4 shows a diagram of the minimum required spacing and placement of scanning components.
In under 30 seconds, Styku assesses millions of data points which are used to extract a number of
different measurements. This information can be used in industries such as apparel, fitness and

health (Styku, 2017).

Figure 2.3. Styku Scanner.

Note: Retrieved on October 29, 2018 from: https://www.styku.com/bodyscanner.
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Figure 2.4. Styku Scanner Set-up and Dimensional Requirements.
Note: Retrieved on October 29, 2018 from: https://www.styku.com/bodyscanner.
Size Stream

Size Stream is based in Research Triangle Park (Raleigh, NC) and is known for its 3D
product solutions for industries such as apparel, fitness and uniforms. Its two 3D full body
scanners include the SS20 Classic and the SS20 ShapeTrax. The SS20 Classic has a booth-like
appearance with a modesty enclosure for changing (See Figure 2.5). The scanner has 20 infrared
depth sensors that scan in less than 6 seconds. The touch screen monitor, handrails and foot
placement markings make this scanner more user friendly. Over 600 data points are captured in
the scan process to be used in measurement extraction. The SS20 ShapeTrax is an upgraded
version of the Classic edition, which includes additional features such as a weight scale, a faster
scanning process (approximately 4 seconds) and an online personal data resource (See Figure
2.6). This ShapeTrax app helps users, specifically those in the fitness industry, monitor their

progress with as many as 15 key measurements (Size Stream, 2018).
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Figure 2.5. SS20 Classic Edition.

Note: Retrieved on October 29, 2018 from: http://sizestream.com/products/ss20-classic/.

Sha pe_rrdx

Figure 2.6. SS20 ShapeTrax Edition and App.

Note: Retrieved on October 29, 2018 from: http://sizestream.com/products/ss20-shapetrax/.
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[TCP

[TC]?’s scan technology is the TC2-19 3D body scanner (see Figure 2.7). It has the ability
to scan in color and is also able to collect thousands of measurements in just one second. The
TC2-19B has a booth set-up with an attached dressing area where subjects have the ability to
dress and undress discreetly. This scanner allows the subject to be scanned in any close fitting
garment with or without an operator using the self-scan mode. This technology is strong enough
to detect head measurements through any hairstyle. It takes a 360 degree scan with no moving
equipment. The extracted data can be used to develop avatars, virtual fashion, custom clothing,
analyzing shape and fit, health analysis, physical fitness as well as 3D products and printing.
[TC]? also has a mobile version of the scanner. The TC2-19R is the mobile 3D body scanner (see
Figure 2.8). Although this scanner has the same uses as the TC2-19B, its operates slightly
differently. The mobile scanner is a small open device that has a 360-degree turning platform.
Subjects can still be scanned in any tight-fitting clothing, however, the scan takes about 30

seconds as the platform turns ([TC]? Labs, 2017).

Note: Image retrieved January 6, 2017 from [TC]2 http://www.tc2.com/tc2-19b-3d-body-
scanner.html.

Figure 2.7. TC2-19B 3D Body Scanner.
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Figure 2.8. TC2-19R 3D Body Scanner.

Note: Image retrieved January 6, 2017 from [TC]2 http://www.tc2.com/tc2-19r-mobile-
scanner.html.

Z0ZO Suit

One of the latest advancements in the 3D body scanning is the ZOZO Suit. This is an
apparel based technology that eliminates the usage of large-scale scan devices by implanting the
scan sensor into a body suit (See Figure 2.9). With over 350 white sensors, the ZOZO Suit
capture 12 images of the body and creates a 3D virtual rendering of the scanned subject.
Measurements can be extracted to be used for sizing and fit purposes. This scanning method is
easy enough to be used at home by consumers making full body scanning more accessible

(Z0OZzO Suit, n.d.).
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Women's Men's

Figure 2.9. ZOZO Suit.

Note: Retrieved on October 29, 2018 from: https://zozo.com/us/en/info/suit.

Body Shape

JCPenney

Retailers and researchers have described various body shapes using different methods
throughout history. One retailer, JCPenney, has described their own four different body types
consisting of hourglass, circle, heart and triangle (see Figure 2.10). These body types are outlined
below:

Hourglass. Women with this body type have a clearly defined waist with identically
proportioned bust and hip dimensions,

Circle. Women with this body type are known to lack definition amongst the key
dimensions and are fuller overall,

Heart. Women with this body type usually have hips and a bottom which are smaller in

size where the bust dimensions are larger,
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Triangle. Women with this body typically have fluent curves in the hips and bottom

regions where the bust area is predominantly smaller in dimension (JCP Media, Inc.; 2016).

Figure 2.10. JCPenney Figure Types.
Note: Retrieved January 2, 2017 from JCPenney: http://www.jcpenney.com.

JCPenney also gives recommendations for specific types of clothing that flatter each
shape:

Hourglass. The silhouettes that flatter this shape are typically tailored or fitted to
accentuate the figure and waistline; baggy garments with loose fabrics should be avoided.

Circle. The silhouettes that flatter this shape are garments that lengthens the body
vertically such as empire waist and A-line apparel; bulky garments particularly near the waist
should be avoided.

Heart. The silhouettes that flatter this shape are oversized, flared tops to conceal the bust
area with slim bottoms; patterns and V-neck tops are also great for this shape; tops with high

necklines or accessories and fabrics with little movement.
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Triangle. The silhouettes that flatter this shape include full bottoms, colorful tops with
open necklines; dark tops that will reflect a slim appearance or horizontal prints that makes the
individual appear wider particularly on the bottom (JCP Media, Inc., 2016).

FFIT for Apparel

In 2004, three researchers conducted a two-part study, which investigated shape
variations among a sample of the female population. In part I, Simmons, Istook and Devarajan
(2004a) created a software technique using Microsoft Access, which made analyzing human
shapes from a database possible. This software, called Best Fit, allowed users to insert various
sizing standards and/or sizing charts and use body scan data of human subjects to determine into
which sizing standards/charts the subjects could fit. This software analyzed the data based on
percentage difference, tolerance difference and weighted tolerance. In part Il of this study,
Simmons et al (2004b) created a system named the Female Figure Identification Technique
(FFIT) for Apparel. This software was created using Visual Basics and was equipped with
algorithms for nine different body shapes (hourglass, top hourglass, bottom hourglass, rectangle,
triangle, inverted triangle, oval, diamond and spoon) that were mathematically identified from
3D body scan data. The nine body shapes are outlined below:

Hourglass. This shape focuses on the bust, waist and hip dimensions where the bust-to-
waist and hips-to-waist ratios were near equal and the bust and waist circumferential
measurements show little difference.

Spoon. This shape focuses on the bust, waist, hips and high hip dimensions. The “larger
circumferential difference in their hips and bust AND if their bust-to-waist ratio is lower than the

Hourglass shape AND the high hip-to-waist ratio is great” (Simmons et al, 2004b, p. 8).
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Diamond. This shape is similar to the oval shape and also uses the bust, waist, hips,
stomach and abdomen measurements. The diamond shape is determined when the “average of
the subject’s stomach, waist, and abdomen measures is more than their bust measure” (Simmons
et al, 2004b, p. 10).

Bottom Hourglass. This shape focuses on the same key dimensions as the hourglass
shape where the bust-to-waist and hips-to-waist show a clear waistline and the hip dimension
measures larger than the bust.

Top Hourglass. This shape focuses on the same key dimensions as the hourglass shape
where the bust-to-waist and hips-to-waist show a clear waistline and the bust dimension
measures larger than the hip.

Oval. This shape focuses on the bust, waist, hips, stomach and abdomen as key
dimensions. This shape is determined when the “average of the subject’s stomach, waist, and
abdomen measures is less than their bust measure” (Simmons et al, 2004b, p. 11).

Inverted Triangle. This shape is essentially the exact opposite of the triangle. It uses the
bust, waist and hip dimensions where there is a low bust-to-waist ratio and the bust
circumference is greater than the hips.

Triangle. This shape also uses the bust, waist and hip dimensions where there is a low
hips-to-waist ratio and the hip circumference is greater than the bust.

Rectangle. This shape is determined using the bust, waist and hip where these key
dimensions are essentially equal. Bust-to-waist and waist-to-hip ratios are nearly equal
(Simmons et al, 2004b).

Figure 2.11 shows a visual representation of the nine shapes described in Simmons et al,

2004b:
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BASIC SHAPES OF THE FEMALE FIGURE

_ HighHip
-~ Abdomen
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_ Hips

Inverted Triangle Triangle Rectangle

Figure 2.11. Basic Shapes of the Female Figure.
Note: Created November 20, 2018 by Cynthia Istook.
Identifying Shapes Numerically

In a 2011 study, Vuruskan and Bulgun developed a shape identification software package
that was based on numerical values. In their multi-step methodology, researchers first chose
geometric shapes that correlated with body parameters to classify shapes. They then acquired
virtual images and extracted measurement data through Human Solutions’ Vitus Smart XXL
Body Scanner. Shape was evaluated using circumference and width-based measurements as well
as with a visual analysis of the virtual images versus geometric shapes (See Figures 2.12-2.14).
The 8 shapes were sorted by similarities in silhouette:

Group 1. Oval.

Group 2. Triangle, Bottom Hourglass & Spoon.
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Group 3. Rectangle & Hourglass.

Group 4. Inverted Triangle and Top Hourglass (Vuruskan and Bulgun, 2011).

Researchers were able to define each shape by differentiating parameters in each shape.
The Oval shape, solely based on depth evaluation, had no similarity with other shapes. The
remaining 3 groups were further evaluated based on bust to hip differences. Triangle had a
varying ratio of bust to waist differentiating itself from the Bottom Hourglass and Spoon shape.
The spoon shape presented some increased in amounts of volume in the high hip dimension that
uncovered the difference in the Spoon and Bottom Hourglass shapes (VVuruskan and Bulgun,
2011). The width of the torso at the waist along with the width of the armpit aided in
differentiating the Rectangle shape from the Hourglass. With a higher waist to hip ratio, the
Inverted Triangle was differentiated from the Top Hourglass shape. Measurement data from the
sample that was 3D body scanned were analyzed with the shape definitions. The numerical
results showed that subjects only fit into 5 shapes (Hourglass, Bottom Hourglass, Spoon,
Rectangle and Oval). Four referees visually analyzed the scan images of these subjects and their
identified shapes. Visual analysis results showed that shapes were created for 69% of the sample
while the remaining 31% had varying shape suggestions by one or more of the referees.
Procedures used in this methodology were converted into a web-based format PHP technology

and a MySQL database and further explained in a follow-up study (Vuruskan and Bulgun, 2011).
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Figure 2.12. Eight Defined Shapes.

Note: Image retrieved from (Vuruskan and Bulgun, 2011, pg. 50).

Figure 2.13. Width Dimensions.

Note: Image retrieved from (Vuruskan and Bulgun, 2011, pg. 53).
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Figure 2.14. Visual Analysis of Scanned Images vs. Shape.
Note: Image retrieved from (Vuruskan and Bulgun, 2011, pg. 52).
Body Shape Assessment Scale

Four hip shapes were described by Connell et al (2006) in their research which involved
the development of the Body Shape Assessment Scale (BSAS). This scale was created to be used
in conjunction with body scan data to visually analyze scans. This scale can be used manually by
an individual or electronically for large databases. Along with the hip shape scale, other scales
were included in the BSAS (body build, body shape, shoulder slope, front torso shape, bust
shape, buttocks shape, back shape and posture).
BSAS with Hip Shape

Alexander, Pisut and Ivanescu (2012) used SizeUSA data to evaluate variations in hip
shape in size categories. This study used frequency analyses to identify which SizeUSA subjects
had bust, waist and hip measurements that fit into ASTM standards. This research used t-tests to
test for significant differences between SizeUSA data and the measurements used in ASTM
standards. This study also used the Body Shape Assessment Scale (Connell, Ulrich, Brannon,
Alexander and Presley, 2006) and Pearson’s chi-square to evaluate hip shape. After analyzing
the data, they concluded that variations in the shape of the hip did occur in each size of the plus-

size (14W-32W) sample. They concluded that fit issues may become prevalent since weight gain
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does not always indicate an increase in a specific part of the body such as the hips. Weight gain
may distribute to another area of the body, thereby creating different shapes. In this case, there
was evidence of varying hip shapes such as straight hip, high-hip, mid-hip and low hip.
Image Based Shape Analysis

In the absence of 3D body scanning technologies, Masamet-Mason, Klerk and Ashdown
(2012) found a way to analyze body using traditional methods. The study involved the shape
analysis of 123 Kenyan women that were selected based on systematic methods of probability.
Using anthropometric tools and procedures, measurements were taken manually based on
standards such as 1SO (1989), ASTM (1999), ISAK (2001) and Simmons and Istook (2003).
With the usage of photography measurement prediction methods (Gazzulo, DeLong, Lohr, LaBat
& Bye, 1992; Kuma, 1999), front, back and side view images of 89 subjects were taken with a
grid background which insured all images were on scale in terms of position and distance
(Masamet-Mason et. al, 2012). The technique of landmarking discussed in ISAK (2001) and

Simmons & Istook (2003) was also used in this research (See Figure 2.15).

Figure 2.15. Sample Image of Subject.

Note: Image retrieved from: (Masamet-Mason et. al, 2012, pg. 108).
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Using the grid background, landmarking, available measurement data and univariate
analyses, Masamet-Mason et. al (2012) were able to define the body shapes of the Kenyan
women without the incorporation of 3D body scan techniques. Figure 2.16 provides shape

descriptions and gives an overview of statistics and the distribution of results.

Body shape categories

Triangular and inverted triangle body shape categories
Ist step: Triangle and inverted triangle depend on bust and hip relationship and are opposite to each other. Once these two body
shapes were sorted out, they were not subjected further to waist and bust relationship.

Univariate analysis of drop values Mean SD Maximum Minimum
Hip minus the bust 5.6 cm 8.8 cm 26.0 cm —8.0 cm
Mean (5.6) | SD (B.8) = >14.0 cm to <26.0 cm (Max®) Trangle (large hips) 24 (21.5%)
Mean (5.6) — SD (8.8) = —8.0 em (Min*) to > 3.2 cm Inverted triangle (large bust) 2 (1.5%)

Apple, rectangular and hourglass body shape categories

2nd step: Apple, rectangular and hourglass shape rely on bust and waist relationship. Rectangular = waist 23.0 cm less than the

bust (Shin and Istook 2007). Hourglass = waist 25 ¢m less than the bust (Rasband and Liechty 2006). Categories were guided by
the standards within the range values.

Univariate analysis of bust minus the waist drop values 6.0 cm 13.0 em 36.0 cm —13.0 em
Standards within the maximum and minimum
dimensions of the drop values Body shape Count (%)
13.0 ¢cm (Min*) to <4.7 cm Apple (large waist) 2 (1.5%)
>23.0 cm to 36.0 cm (Max*) Hourglass (narrow waist) 2(1.5%)
=4.7 cm to <23.0 cm Rectangular/Straight (Average waist) 93 (74%)

Notes: *Min = Minimum range value; Max = Maximum range value.

Figure 2.16. Shape Descriptors, Statistics and Distribution of Results.
Note: Image was retrieved from: (Mastamet-Mason et. al, 2012, pg.109).

The results of this study showed that the Rectangle shape seemed to describe the body
shape of most (70%) of the women while the Pear/Triangle described fewer (13%) and the others
(Hourglass, Barrel/Inverted Triangle and Apple) were identified the least frequent (Masamet-
Mason et. al, 2012).

History of Garment Sizing

Sizing is defined as a collection of specified dimensions that are included in a garment. A
collection of a body dimensions are labeled with a size to direct customers to garments that fit
their measurements. One of the drawbacks of size labeling is the inconsistency across retailers.
Vanity sizing is used by many high-end brands whose larger garments are labeled as smaller
sizes in an effort to market to the mindset of individuals who wish to think of themselves as
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smaller (Brown & Rice, 2001). This problem of size inconsistency across the retail market dates
back to before the first sizing study was ever conducted.
Sizing Survey using Manual Methods

O’Brien and Shelton’s 1941 research study strived to alleviate the stresses of
inconsistencies between manufacturers by gathering size data and creating a size guide in an
effort to develop some form of uniformity of sizing methods throughout the apparel industry.
Prior to this study, consumers had difficulty fitting ready-to-wear garments purchased at retail
due to the variations of dimensions clothing was based on. It wasn’t uncommon for consumers to
require further alterations after their purchases. O’Brien and Shelton’s study was the first sizing
evaluation on the national spectrum. The study used a hands-on measurement approach where
anthropometric measuring equipment and knit cotton measuring attire for subjects assisted
researchers in the data collection process. A total of 59 measurements were taken (including
weight) from the 14,698 female subjects aged 18 or older.

Using vertical and horizontal measurements from areas of the body such as the neck,
bust, waist, abdomen, elbow, hip, crotch, trunk, knee and ankle, researchers were able to run
statistical (bivariate) analyses to determine there was a relationship between the dimensions.
Results revealed a lack of correlation between horizontal (girth) and vertical (height)
measurements, but a strong relationship between weight and girth dimensions as well as height
and vertical measurements. These results help researchers conclude that height and weight
should be the foundation of measurement prediction in terms of sizing system development. The
data allowed researchers to analyze measurements by age group which provided a method of
analyzing how the body changes with age. This analysis revealed the decrease in height and

increase in girth dimensions that comes with aging (O’Brien and Shelton, 1941).

25



More recent sizing studies have steered away from manual methods and have moved to a
more technological approach (Human Solutions, 2018; Size Stream, 2018; Styku, 2017; [TC]?,
2004; ZOZO Suit, n.d.). Technologies such as 3D body scanners have modernized the methods
of data collection and have provided a more precise method of body measuring lessening the
instances of human errors (Styku, 2017). Measurement data can then be used to benefit the
apparel industry (Human Solutions, 2018; Size Stream, 2018; Styku, 2017; [TC]?, 2004; ZOZO
Suit, n.d.). A number of national sizing studies have been conducted using 3D scanning
technologies.

CAESAR Study

The Civilian American and European Surface Anthropometry Resource Project
(CAESAR) is a sizing study that was conducted from 1998 to 2000. This study used the Air
Force’s 3D scanning technology to capture full body measurements of approximately 5,000 male
and female subjects aged 18-65 from the US, Canada and Europe. This data provides multiple
scans of each subject in a variety of positions (sitting, standing and full-coverage) along with 3D
models of each. In addition to the measurement data collected, demographic data was also
collected (SAE International, 2018).

Size UK

Size UK’s national survey collected measurement data from more than 11,000 subjects
between 2000-2001. Each subject was scanned in 2 poses (sitting and standing). While about 130
measurements were available for extraction, another 10 dimension were measured by hand to
support the scanner’s inability to capture tedious areas like hair and errors in landmarking and
extraction (Bongourd & Treleaven, 2010). The ten dimensions were “weight, height, head girth,

head arc, chest over bust, arm scye, length of arm bent to elbow and wrist, hand length and
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width” (Bougourd & Treleaven, 2010, pg. 331). Researchers who spearheaded this study went on
to offer some form of support to other national studies in areas such as Malaysia, Thailand,
France, Germany, Brazil, Korea and the US (Bongourd & Treleaven, 2010).
SizeUSA

SizeUSA was a nationwide sizing study performed by [TC]2. In this study, over 10,000
subjects were scanned from 12 cities throughout the US. A database was created from this
sample with over 200 anthropometric measurements obtained from the scans ([TC]? Labs, 2017).
That database has since been the basis of many research studies (Alexander, Pisut & lvanescu,
2012; Newcomb, 2005; Simmons, Istook, & Devarajan, 2004a).
Size NorthAmerica

Size NorthAmerica is a national survey that is currently being conducted throughout the
US and Canada by Human Solutions of North America. This study aims to gather data from
thousands of men, women and children. Using 3D technology, subjects are scanned in 4 varying
positions with the potential to extract more than 100 measurements. This study is accompanied
with a questionnaire as well as an interview. The study is scheduled to complete at the end of
2018 (Human Solutions of North America, 2018).
Other National Sizing Studies

There are number of other countries who have previously conducted sizing surveys:
Mexico, China, Australia, Spain and now INDIAsize is currently in the development stages
under the direction of the National Institute of Fashion Technology (NIFT). This study is
expected to survey subjects aged 15 -65 using 3D scanning technologies throughout 6 regions of
India: “Kolkata(East), Mumbai(West), New Delhi(North), Hyderabad(Central India),

Bengaluru(South) and Shillong (North-East)” (Press Information Bureau, 2018, para. 6). NIFT is
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planning to gather the measurement data from a sample of 25,000 males and females (Press
Information Bureau, 2018).
Sizing Standards

Sizing standards are used as a guide for apparel manufacturers and designers to create
clothing in various sizes for a large group of people. These standards are created with the usage
of anthropometric data gathered from the population that is analyzed by key dimensions and
divided into size groups (Ashdown, 1998). In a 2005 study, Hsu and Wang used a combination
of factor analyses and decision tree based data mining techniques to develop a new standard for
Taiwan military soldiers. This methodology showed positive outcomes in coverage of nearly
95% in terms of waist and hip girth as well as leg length (Hsu and Wang, 2005). Ashdown
(1998) created sizing systems using optimization methods and aggregate loss to test degree of fit.
Xia and Istook (2017) used the principle component analysis (PCA), multivariate linear
regression and natural log transformation to create their sizing system based on SizeUSA data.

The very first sizing standard, “Commercial Standard (CS) 215-58,” was published back
in 1958. The standard included sizes for males and females of all ages (Seamwork, 2014-2018).
The Voluntary Product Standard (PS) 42-70 replaced this initial standard. This standard included
7 size categories; junior’s petite, juniors, misses petite, misses, women’s and half sizes. The
standard for women’s sizes is pictured below (See Figure 2.17). Women’s sizes ranged from size
34 to 52 and included girth, arc, vertical, width, length and weight measurements. The US
Department of Commerce (Devereux, 1971) published these standards. More recent sizing
standards have been developed by organizations such as the International Organization for
Standardization (ISO) and ASTM (formerly the American Society for Testing and Materials ).

ISO provides standards on the global spectrum (ISO, 2017) as does ASTM International.
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Figure 2.17. Women’s Standard for PS 42-70.
Note: Image retrieved from (Devereux, 1971, pg. 12).

According to ASTM, the standard for plus-size women (D6960) was created based on a
combination of data from SizeUSA, CAESAR (ASTM, 2016) and Alvanon, Inc., a company
which uses 3D technology and shape analyses to develop garment solutions (Alvanon, Inc.,
2018). Some sizing standards have measurements for more than one body type such as curvy and
straight. Table 2.2 features the measurement recommendations for plus-size female clothing in

sizes 14W to 40W as provided by the ASTM standard for plus-size women. The key dimensions
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featured in this size table include bust, waist for curvy and straight and hip for curvy and straight

(ASTM, 2016).

Table 2.2.
ASTM D6960/D6960M-16 Plus-Size Standard.

Industry Standard Size Standard ASTM D6960/D6960M-16

Size | Bust | Waist-curvy Waist-straight Hip/seat-curvy Hip/seat-straight

14W | 415 36 375 455 43.5
16W 43 37.5 39 47 45
18W 45 39.5 41 49 47
20w 47 41.75 43.25 51 49
22W 49 44 455 53 51
24W 51 46.25 47.75 55 53
26W 53 48.5 50 57 55
28W 55 50.75 52.25 59 57
30w 57 53 54.5 61 59
32w 59 55.25 56.75 63 61
34w 61 57.5 59 65 63
36W 63 59.75 61.25 67 65
38wW 65 62 63.5 69 67
40W 67 64.25 65.75 71 69

Note: Data retrieved December 22, 2016 from: https://compass-astm-
org.prox.lib.ncsu.edu/CUSTOMERS/search/search.html?query=astm%20d6960&dltype=all &qui
cksearch=true.
Plus-Size Sizing Standards by Brand

In previous years, plus-size clothing was harder to find than it is in the current fashion
market. Today, the plus-size clothing industry is growing with over $10 million in revenue and
more than 7,500 businesses (IbisWorld, 2018). While there are many niche retailers specific to
plus-sizes, such as Lane Bryant and Torrid (Lane Bryant, 2016; Torrid, 2016), mass
merchandisers seem to be the preferred places to shop for many plus-size women. The popularity
of these department style stores is essentially due to them being notorious for reasonably priced

clothing. Target and JCPenney are two mass merchandisers who have stepped up to the plate to

provide clothing to plus-size women (Mintel, 2015).
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Target. Target is a discount department store known for its upscale presence and offers
high-quality merchandise relative to modern-day trends. With over 1,800 retail locations and an
active online presence, this retailer typically sells to middle-aged college graduates who have a
median household income and live in a family oriented environment which includes children
(Target Brands, Inc., 2016).

Target’s plus-size offerings were previously isolated to online purchasing. Lilly Pulitzer
and Ava & Viv are two plus-size lines now offered by Target (Mintel, 2015). The following table
outlines the size rules for two plus-size brands offered at Target (see Table 2.3). The brands
included in this table are Ava & Viv and Lily Star. Ava & Viv is available in sizes 14W through
30W which is X through 4X alphanumerically. These sizes are determined by the bust, waist and
hip dimensions (Target Brands, Inc., 2017).

Lily Star is also available in sizes 14W through 30W, which is X through 4X
alphanumerically. Similar to Ava &Viv, these sizes are determined by the bust, waist and hip

dimensions yet, the measurements slightly differ for this brand (Target Brands, Inc., 2017).

Table 2.3.

Target Size Charts.

Target
Size Bust Waist Hip

Ava & Viv X 14W 41 36 43
1X 16W 43 38 45
1X 18W 45 40 47
2X 20w 47 42.25 49
2X 22W 49 44.5 51
3X 24W 51 46.75 53
3X 26W 53 49 55
4X 28W 55 51.25 57
4X 30wW 57 53.5 59

31



Table 2.3. Continued.

Size Bust Waist Hip
Lily Star X 14W 42 36 45
1X 16W 43.5 375 46.5
1X 18W 45 39 48
2X 20w 46.5 40.5 49.5
2X 22W 48 42 51
3X 24W 49.5 43.5 52.5
3X 26W 51 45 54
4X 28W 53 47 56
4X 30w 55 49 58

Note: Data retrieved December 22, 2016 from Target: http://www.target.com/.

JCPenney. JCPenney is one of the mass merchandisers that has incorporated plus-size
clothing into their apparel offerings (Mintel, 2015). With over 1000 locations, JCPenney is
among the world’s largest mass retailers, which offers apparel as well as home merchandise (J.
C. Penney, Inc., 2015). This retailer offers plus-size clothing in several brands such as Liz
Claiborne, Worthington, A New Approach (A.N.A.), St. John’s Bay, Stylus and many others.
Some pieces are even offered in different lengths for plus-size women including petite, short and
long (JCP Media, Inc., 2016). Along with its various fit offerings for plus-size women,

The following table (Table 2.4) shows the size rules for shopping in the plus-size
department at JCPenney. The tables describes measurements for sizes 14W through size 34W
which is 0X through 5X. However, JCPenney’s online platform offers extended sizes up to a size
9X in certain merchandise (JCP Media, Inc., 2016). The following table describes the
dimensions JCPenney’s plus-size apparel caters to. There are specific size specifications for
plus-size customers who are 5’4 — 5’8” which uses the bust, waist and hip dimensions for size

determination (JCP Media, Inc., 2016).
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Table 2.4.

JCPenney Size Standard.
JCPenney
Size Bust | Waist | Hip

Plus 5'4"-5'8" 0X | 14W 42 36 45
1X | 16W 44 38 47
1X | 18W 46 40 49
2X | 20W 48 42 51
2X | 22w 50 44 53
3X | 24w 52 46 55
3X | 26W 54 48 57
4X | 28W 56 50 59
4X | 30W 58 52 61
5X | 32W 60 54 63
5X | 34w 62 56 65

Note: Data retrieved December 22, 2016 JCPenney from: http://www.jcpenney.com/.

Lane Bryant. Although many plus-size women choose to shop at department stores, 36%
of women still shop at specialty retailers. Lane Bryant is a company well known for its
partnerships with fashion designers and its recent collaboration with Victoria’s Secret (Mintel,
2015). Lane Bryant, a member of the Ascena Retail Group, prides itself on its focus on apparel
fit. The retailer offers clothing from several different brands including Melissa McCarthy, Julia
Jordan, Adrianna Papell, Cacique and Kiyonna. Due to its focus on fit and the plethora of brand
offerings, Lane Bryant provides different size charts for customers to use as a guide while
shopping. The following table (see Table 2.5) shows size descriptions for most tops, bottoms,
dresses, skirts, activewear, coats and jackets within the store. This table describes measurements
for sizes 14 to 32 using the bust, waist and low hip dimensions. The brand known as Kiyonna has
a separate size describes measurements for sizes 12 to 32 which is 0X to 5X alphanumerically.
This brand also uses the bust, waist and low hip dimensions for size determination (Lane Bryant,

2016).
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Table 2.5.

Lane Bryant Size Standard.

Lane Bryant
Tops Size Bust Waist Low Hip
g‘;gs‘)s':; 14 40 34 42
Skirts 16 42 36 44
Activewear 18 44 38 46
Coats 20 46 40 48
Jackets 22 48 42 50
24 50 44 52
26 52 46 54
28 54 48 56
30 56 50 58
32 58 52 60
Kiyonna Size Bust Waist Low Hip
0X 12 44 38 48
1X | 14/16 44.5-48 38.5-42 48.5-52
2X | 18/20 48.5-52 42.5-46 52.5-56
3X | 22/24 52.5-56 46.5-50 56.5-60
4X | 26/28 56.5-62 50.5-56 60.5-66
5X | 30/32 62.5-68 56.5-62 66.5-72

Note: Data retrieved December 22, 2016 from Lane Bryant: https://www.lanebryant.com/.
Torrid. Torrid is a retailer new to the plus-size industry. This company cater more to the
younger, more fashion-conscious plus-size female. Torrid is well-known for its denim offerings,
cocktail and maxi dresses as well as many other modern day trends for women from size 10 to 30
(Torrid, 2016). In the following table (see Table 2.6), Torrid includes two sizes (10 and 12)
below the ASTM industry standard for plus-sizes which typically begins the plus-size category
with a size 14 (ASTM, 2016). With this extension in its size offerings, Torrid clothes 15 different
female size types determining sizes using the bust, waist and low hip as key dimensions (Torrid,

2016).

34



Table 2.6.

Torrid Size Standard.

Apparel Size Guide

Torrid Sizes Equivalent Sizes Bust Waist Low Hip
00 M/L 10 38-40" 32-34" 42-44"
0 L 12 40-42" 34-36" 44-46"
1 1X 14 42-44" 36-38" 46-48"
1 1X 16 44-46" 38-40" 48-50"
2 2X 18 46-48" 40-42" 50-52"
2 2X 20 48-50" 42-44" 52-54"
3 3X 22 50-52" 44-46" 54-56"
3 3X 24 52-54” 46-48” 56-58”
4 4X 26 56-58” 50-52” 60-64”
5 5X 28 60-64" 54-58” 66-70"
6 6X 30 66-70" 60-64" 72-76”

Note: Retrieved January 2, 2017 from: http://www.torrid.com/.

Ashley Stewart. Ashley Stewart is a brand that caters to large sizes and focuses on

providing fashionable apparel offerings at a budget friendly price. This retailer is famous for its

online presence, but also has 89 brick and mortar locations nationwide. This brand carries tops,
dresses, skirts, jeans, jackets, sweaters and intimates that serves sizes 12-36. Sizes are labeled
alpha-numerically as well as numerically. The bust, waist and hip dimensions determine each

size. The Ashley Stewart size rules are represented below (Table 2.7).

Table 2.7.

Ashley Stewart Size Standard.

Size Bust Waist Hip

12 40 315 41.5
X s E = i
e —— : 2
O — z 2
e — s %
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Table 2.7. Continued.

30 57.5 49 60
X 32 59.5 51 62
34 61.5 53 64
6x 36 63.5 55 66

Note: Retrieved on August 20, 2018 from: https://www.ashleystewart.com.

Avenue. Avenue is another retailer that specializes in plus-sizes. It was originally
introduced to the market in 1983 as Sizes Unlimited. Known for its attention to fit and dedication
to offering a variety of trends for work and casual wear, Avenue accommodates sizes 14-32 in
over 300 locations globally. Sizes are labeled numerically and are determined by the bust, waist
and hip dimensions. Qualifying measurements for each dimension are expressed in a range (See

Table 2.8).

Table 2.8.

Avenue Size Standard.

Size Bust Waist Hips
14/16 42 - 46 33-37 44 - 48
18/20 46 - 50 37-41 48 — 52
22124 50 - 54 41-45 52 - 56
26/28 54 — 58 45-49 56 — 60
30/32 58 — 62 49 - 53 60 — 64

Note: Retrieved on August 20, 2018 from: https://www.avenue.com/en_US/size-charts/womens-
clothing.html.
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CHAPTER THREE: METHODOLOGY
This research study was conducted to identify and determine the distribution of varying
body shapes throughout the SizeUSA plus-size sample. Previous researchers have found
evidence of varying shapes among the population (Alexander et al, 2012; Simmons et al, 2004b).
After completing an overview of the plus-size industry and determining the key retailers that
provide clothing to this industry, an analysis was conducted to identify shapes throughout the
SizeUSA plus-size sample, determine if the sample could fit into existing sizing standards and to
determine if shape based sizing systems would provide a better fit than existing sizing systems.
Research Questions
This research developed based on the possibly of creating new systems they may provide
better fit for the plus-size market. The following research questions were constructed in those
efforts:
1. Of the nine existing body shapes defined by FFIT for Apparel (Simmons et al, 2004b),
how prevalent are each throughout the SizeUSA plus-size sample?
a. What, if any, are the outliers that do not fit into any of the existing shapes?
2. Can SizeUSA plus-size subjects fit into the ASTM plus-size standard and retailer plus
sizing standards based on key circumferential dimensions?
a. What body shapes are each of the chosen sizing standards/charts consistent
with?
3. How well can SizeUSA subjects fit into the newly created shape-based sizing systems?
Research Design
This research was designed to examine a sample of the plus-size female population and

determine the distribution of body shape categories throughout. Subjects were previously 3D
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body scanned in the nationwide SizeUSA study conducted by [TC]? ([TC]?, 2004). Survey data
containing demographic data and information related to previous retail sizing was collected and
included in this research. Scan data was analyzed for shape identification and then compared
with the size rules of the ASTM standard for plus-size women, ASTM Standard
D6960/D6960M-16 (ASTM, 2016), and several retailers. Scan data was also used to create new
shape based sizing systems. Survey data was used to describe the sample and to analyze retail
sizing activity with measurement and shape data.
Sampling Methods

The overall objective of this research endeavor is to collect anthropometric data from a
cross section of the United States population. Therefore, existing data from the previous
SizeUSA nationwide study was used. Original sampling methods of the SizeUSA were relative
to the National Health and Nutrition Examination Survey Ill, which centered around a
distribution of height and weight. There were 3 weight categories and 3 height categories
developed and subjects were divided into 3 percentile groups based on their height and weight
(Group 1 = 0-15" percentile, Group 2 = 15" -85'" percentile and Group 3 = 85" — 100"
percentile) (NHANES 111, 1994). In addition to the height and weight distribution, the subjects
were grouped by gender (male and female), age (18-25, 26-35, 36-45, 46-55, 56-65 & 66+) and
ethnicity (Non-Hispanic White, Non-Hispanic Black, Hispanic or Mexican American and Other
which included Asians). These strategies ensured that the sample would include a diverse
population. ([TC]?, 2004)

Further sampling methods were implemented for this research as it only called for plus-
sized females. Only female subjects were considered. The 34” waist measurement, which was

determined to be an appropriate size identifier earlier, was used to identify only the plus-size
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subjects. Visual analyses were be completed to verify the placement of the waist dimension
before measurement extraction; in which case more subjects were omitted.
Data Collection

This research uses data from a previously conducted national sizing study, SizeUSA.
SizeUSA data was collected using two different methods: 3D body scanning and survey. The
scanner was used to gather the anthropometric data while the survey was used to collect
demographic information from more than 10,000 subjects. Two additional measurements were
taken: height, using a wall scale and weight, using a medical scale. The survey was given prior to
the completion of the body scan. Subjects answered questions regarding their “age group, sex,
ethnic group, zip code, annual household income, marital status, body structure, lifestyle,
education, employment, preferred clothing sizes, preferred stores, and types of clothing worn”
([TC]? 2004, pg. 8).

Description of the Sample

The sample used in this research study was described by gender, age range, body mass
index (BMI), ethnicity and subject preferences in size range as well as size category. Based on
the results from Research Question 1, the three relationships between Body Shape and (1) age
range, (2) BMI and (3) ethnicity were examined. These comparisons showed which factors had
any relationship to Body Shape . JIMP Version 14 was used to perform a Fit Y by X distribution
among the variables (SAS, n.d.).

Data Analysis

Previous research has identified issues with automatic measurement extractions from

body scan images related to the non-contact method of landmark location. We determined that

the original body scan date of the identified sample needed measurement validation, so each of
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the 3,000 scanned images that were identified as being female with waist measurements of 34”
and over were visually analyzed to ensure the proper location for the waist. The waist has been
defined many different ways, based on purpose and final product. Since body shape is a
descriptor of the whole body, we needed to insure that the waist measurement was located at the
optimal anatomical location. For this study, the ASTM waist definition was used to guide the
evaluation. Waist is described as “measure the minimum horizontal circumference around the
body at waist height” (ASTM, 2016, pg. 2) and is typically the smallest circumferential
measurement. Experts in the field realize that this definition is too limited for many body shapes
and often require touch or bending to identify the anatomical waist location. This is not possible
with body-scanned images.

Measurement extraction parameters (MEP) were used to direct the software to measure
the waist at a certain location (Gill, 2013). The default MEP tells the system to look within 0.5
inch from the small of the back, since in many body shapes the smallest circumference is not at
the anatomical waist level. However, the small of the back is not always the correct location for
determining the waist level, either. Several alternative MEPs were developed specifically for the
plus-size scans to move this waist position, allowing movement in small increments above and
below the small of the back. The MEP that located the waist at the most visually reasonable
location (based on a 360 degree view of the body) was assigned to the scan for each subject.
After all scans are assigned a specific MEP, subjects were grouped by MEP and batch processed
for total body measurement output. Batch processing is a tool used to extract measurements and
put them into an Excel file that can be used in data analysis (Gill, 2012). The data were then

opened in Microsoft Excel and prepared for further analyses. Data preparation included matching
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scan data with appropriate survey output for each participant in order to create a mass database
of the entire sample. Once all subject data was matched, analyses were carried out.

The FFIT technique (Simmons et al 2004a, 2004b) was used to analyze shape variations
in the SizeUSA plus-size population and to determine the shape represented in each of the sizing
standards included in this research study. An analysis similar to the “best fit” practices used by
Simmons et al (2004a) were used in this study to determine where SizeUSA subjects fit in each
sizing standard (industry and retailer standards and new shape systems) in this research study.
Included in these “best fit” techniques were crosstab tables that contain comparison algorithms
developed from the sizing data obtained from industry, retailer and shape sizing standards.
Analysis of Research Questions

Research Question 1. Using specifications of shape from the FFIT technique (Simmons
et al, 2004b) and SizeUSA data of plus-size females, this research identified the prevalence of
each body among the SizeUSA sample. There was potential to name new shapes in the event of
outliers; however, there weren’t any. The first research question was answered using quantitative
analyses that were introduced in a previous study (Simmons et al, 2004b). The FFIT technique
contains specific formulas for key dimensional measurements and were used to determine the
nine shapes of the body. There were some minor adjustments made to the formulas to better suit
the larger dimensions of the plus-size figure. Formulas used by a Simmons et. al (2004b) were
more suitable for a smaller figure type. Plus-size women have larger dimensions and therefore
needed larger ranges in the formulas. The formulas still follow the rules of each shape
description but only with larger ranges. Many subjects were excluded from shape identification
before adjustments were made although their dimensions fit the shape description. With the

extracted measurement data from the SizeUSA, a mass database was created containing
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measurements from the key dimensions of each subject. The adjusted shape formulas were used
to analyze this database and sort the subjects by shape category. This analysis was completed
using Microsoft Excel. Crosstab tables were also used to compare the body shape distribution
with BMI, ethnicity & age to identify any patterns in the data.

Research Question 2. Using ASTM Standards D6960/D6960M-16 (2016) for plus-size
females and SizeUSA data, this research determined how many SizeUSA subjects fit into the
ASTM standard for plus-sizes based on key dimensions. Using retailer sizing charts from plus-
size brands and SizeUSA data, this research determined how many SizeUSA subjects would fit
into the retailer sizing standards based on dimensions used in the retailers’ sizing charts. This
study also determined which body shape each of the sizing standards and retail charts are most
consistent based on system dimensions and the shape of the subjects that fit the system.

The second part of research question 2 was completed using a technique similar to the
“Best Fit” technique discussed by Simmons et al (2004a). Microsoft Excel was used to compare
sizing standards to the SizeUSA plus-size sample. A table was developed for the measurements
of the sample and another was developed for the sizing standards (including the retail standards;
Target, Avenue, Ashley Stewart, JCPenney, Lane Bryant and Torrid). Retail sizing standards
typically used 3 key dimensions to describe their sizes including the bust, waist, hip (Target
Brands, Inc., 2017) and in some cases low hip (Lane Bryant, 2016; Torrid, 2016). Bust, waist
and hip were the only dimensions used for analysis for all of retail and ASTM standards.

The analysis of best fit was based on formulas of fit in terms of ranges/tolerances. The
tolerances that were used in the Simmons et al (2004a) study originated from the Apparel Design
and Production Handbook (Fashiondex, 1999). Ranges/tolerances for this study were evaluated

by the following example in Table 3.1. In this table, the numbers in red represent the “grade” or
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the distance between sizes and the numbers in blue represent the “tolerance measurements” or
the measurements with added ease to accommodate space between sizes. This were performed

for each standard to test for fit.

Table 3.1.

Example of Grade and Tolerance Formulas.

A B C D E F
1 Size 14W Size 16W
2 | Bust
3 | Waist
4 | Hip
5
6 Ranges between sizes (Tolerances)
7 | Bust 39=C2-(B2/2) 41=C2+(D2/2) 43
8 | Waist 33 35 37
9 | Hip 41 43 45

These tolerance measurements were then used in the crosstabs table to test each subjects
measurements for fit. An example of this table can be seen in Table 3.2 below. Each subjects
measurements were analyzed with the formulas and an output of “0” indicates “no fit” while a
“1” indicates “fit”. The #Met column adds all of the number of times a fit criteria is met for each
subject. If the number in the #Met column is equal to the total number of criteria, then the Size
14W column will indicate that the subject fits that size. This fit analysis was completed for each
size in every sizing standard. Overall results are presented in Chapter 4. Results were represented
by counts or number fit and percentages. Fit was presented by Whole Garments (using all three
bust, waist and hip measurements), Tops (using only bust and waist measurements) and also by
Bottoms (using waist and hip measurements). These three fit elements were considered due to

the complexities of the plus-size female figure. In many cases, plus-size females were able to fit
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2 different sizes on the top and bottom. It is important to see how many subjects will fit separates

in comparison to Whole Garments.

Table 3.2.

Example of Contingency Analysis of Fit.

A B C D E [ F G H IEE K L
% ISBbJeCt Bust | Waist | Hip >=39 Bust a1 >=?}/3Va|st<35 >=41H|p 3 # Met Size 14W
3| 101 38 36 42 | =IF(B3>=39, | =IF(B3<4l, | 1 0 1 1 | 4=E3+F3+G3+H3+I3+J3 | =IF(K3=6,"YES",
) "0") "NO”)
4 10 40 34 42 1 1 1 1 1 1 6 YES
5| 103 44 40 48 1 0 1 0 1 0 3 NO
6 | 104 46 37 48 1 0 1 0 1 0 3 NO

The FFIT technique (Simmons et al, 2004b) was used again to identify which shapes are
most consistent in the industry sizing standards and retail sizing standard. A database of these
standards was created in Microsoft Excel and the adjusted formulas in the FFIT technique
identified the shapes.

Research Question 3. The third and final research question addressed whether a new
sizing systems could be created. After which, a comparison of fit between all standards to test to
determine which systems provides the greatest amount of fit for the plus-size sample. This
objective was completed using the results of Research Question #1 to determine which 2 shapes
(Shape A or Shape B) were the most prevalent throughout the sample. The measurements of all
SizeUSA plus-size subjects who were classified as Shape A or Shape B were used to create the
two new sizing systems. The waist was used as a key determinant for the plus-size range and was
also used as the base measurement when creating the sizing system. Seven measurements (bust,
stomach, waist, high hip, abdomen, hip seat and hip) from each of the Shape A subjects and

Shape B subjects were placed into two separate Microsoft Excel spreadsheets. In each
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spreadsheet, subjects were arranged in ascending order based on the waist measurements.
Subjects were then grouped into two-inch intervals based on the waist dimension beginning with
33.00-34.99, 35.00-36.99, etc. The median measurement in each grouping was used as the
Suggested Size (see Figure 3.1). In each grouping, the means of all 7 measurements were
calculated and rounded to the nearest % inch (see Table 3.3). The 7 means in each groupings
became the measurements of each size within the newly created sizing system (see Table 3.4).

Suggested sizes can at this point be renamed (ex. 14W, 16W, 18W, etc.).

— | | —f——

33.00 34.00 3500 36.00 37.00 38.00 39.00

Figure 3.1. Visual of Size Groupings for Sizing System Development.

Table 3.3.

Example of Measurement Groupings and Means.

Subject ID 101 102 103 104 Mean Suggested 34
Bust 40.75 36.50 37.25 37.00 37.88 38.00
Stomach 35.25 37.50 35.50 36.75 36.25 36.25
Waist 34.00 34.25 34.50 34.99 34.44 34.50
High Hip 36.00 36.25 37.50 35.25 36.25 36.25
Abdomen 38.00 37.75 36.25 36.75 37.19 37.25
Hip Seat 39.75 38.50 37.50 38.75 38.63 38.75
Hip 41.50 41.00 39.75 40.50 40.69 40.75
Subject ID 105 106 107 108 Mean Suggested 36
Bust 34.25 35.25 35.75 36.50 35.44 35.50
Stomach 34.50 35.00 36.25 35.00 35.19 35.25

45



Table 3.3. Continued.

Subject ID 105 106 107 108 Mean Suggested 36
Waist 35.00 35.50 36.50 36.99 35.99 36.00
High Hip 35.25 35.75 36.00 36.50 35.88 36.00
Abdomen 35.75 35.50 36.25 36.25 35.94 36.00
Hip Seat 35.50 35.75 36.00 36.50 35.94 36.00
Hip 35.25 35.50 35.75 36.00 35.63 35.50
Table 3.4.
Example of a Newly Created Sizing Systems using Means of Suggested Sizes.
Suggested 34 36 38 40 42 44
Size
Bust 38.00 35.50 37.25 38.75 41.25 43.75
Stomach 36.25 35.25 37.75 38.50 42.50 43.25
Waist 34.50 36.00 38.00 40.00 42.00 44.50
High Hip 36.25 36.00 36.75 40.50 42.25 44.00
Abdomen 37.25 36.00 37.50 40.25 41.75 44.50
Hip Seat 38.75 36.00 36.50 38.75 41.50 43.75
Hip 40.75 35.50 37.00 38.50 42.00 44.25

Note: The methods used to calculate means in Table 3.3 were used to determine measurements for sizes
38-44. This chart become the new sizing system.

The FFIT Technique (Simmons et al, 2004b) was again used to verify the shape

presented in the sizing system. The shape represented in the new sizing system was tested to

verify that its measurements still fit the original identified shape criteria. These procedures were

followed separately for the two body shapes identified most frequently in the SizeUSA plus-size

sample. Ranges/tolerances were determined following methods presented in Table 3.1 (see page

43) and fit was evaluated for each of the SizeUSA plus-size subjects using methods outlined in

Table 3.2 (see page 44).
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Summary of Methodology and Data Analysis

Table 3.5 presents an overall summary of how each research question was approached in

terms of data source, analyses and results/outcomes:

Table 3.5.

Data Analysis Breakdown.

(Simmons et al, 2004b), how
prevalent are each of them throughout
the sample?
a. What, if any, are the outliers
that do not fit into any of the
existing shapes?

Research Question Data Source Analysis Outcome
Question #1 SizeUSA data FFIT Shapes were
Of the nine existing body shapes algorithm identified for each

subject

a. Possible new
shapes for those
unidentified, if
any

Question #2

Can SizeUSA subjects fit into the ASTM
plus-size standard and retailer sizing
standards based on key circumferential
dimensions?

a. What body shapes are each of the

ASTM D6960,
retail size tables
& SizeUSA data

Crosstabs table
with algorithm
of fit based on
the range of
measurements
in each system

# of subjects who fit
each size standard

ASTM D6960,

FRIT

Shapes were

the newly created shape-based sizing
systems?

sizing systems

chosen sizing standards/charts retail size tables algorithm identified for each

consistent with? size standard
Question #3 SizeUSA data, FFIT Test shape of new
How well can SizeUSA subjects fit into newly created algorithm sizing systems

Crosstabs table
with algorithm
of fit based on
the range of
measurements
in each system

Number of

SizeUSA subjects

that fit each shaped

sizing system

a. Percentage of

subjects who
satisfy new
systems vs
(ASTM &
retailers)
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CHAPTER FOUR: PRESENTATION OF DATA

Data Collection

Data was previously collected by [TC]? as a part of the SizeUSA study completed in

2002-2003. Subjects were 3D body scanned using the [TC]?2 scanner and were also measured for

weight and height (JTC]? 2004). Measurements gathered from this scanning process were

extracted and used for analysis purposes in this research study. The previously conducted

SizeUSA study also provided subjects with a survey in which they were able to self-identify

information regarding their demographics and preferred sizing ([TC]?, 2004). The following

table (4.1) summarizes the type of information used from the survey along with the reason for

the use.

Table 4.1.

Survey Breakdown.

Demographics

Question type: Survey information type: Reason for use:
Gender Determine whether all subjects were
female
Age Determine whether all subjects were 18 or

older; to compare Body Shape
Distribution by Age and acquire
frequency distribution

Info

Ethnicity To compare Body Shape Distribution by
Ethnicity and acquire frequency
distribution
Anthropometric Weight Used to determine BMI; to compare Body
Height Shape Distribution by BMI and acquire

frequency distribution

Preferred Size Category (Petite, Missy,
Womens & Tall)

Retail/Sizing Info Preferred Size Range (Small0-6, Medium8-

10, Largel12-16 & XLargel8+)

To describe the sample
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Description of Sample
This research aimed to gather a more accurate depiction of the shape variation within the
plus-size population in the United States. Out of the more than 10,000 subjects included in the
SizeUSA sample, a little over 3,000 subjects were selected based on their waist measurement of
34 or more inches, the base indicator for plus-size range. A visual evaluation was completed for
all 3,000 subject and many subjects’ scans showed errors in the location of the waist. The types
of errors found include:

e Waist was measured at the wrong location due to lack of curves in the body or
variation of circumference among waist, stomach or abdomen measurements.

e In some cases, the software was unable to detect the outermost surface area of the
body. It instead cut the waist measurement through the body that resulted in an
inaccurate girth measurement. This also occurred with the bust measurement in
several instances due to the increased circumference of upper arm that causes the
scan software to either include the arm in the bust circumference or cut the
measurement through the body. It also occurred when the arm circumferences
were large enough to occlude the space between the arm and the bodly.

e Some scans were edited and corrected using a new MEP. If none of the MEPs
were able to correctly locate the waist, the subject was omitted from the study.

Due to issues such as these, over 2,000 subjects could not be accurately identified using
the automatic measurement extraction software and the sample size was reduced to 935 subjects.

Examples of extraction issues can be seen in Figure 4.1:
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Cuts through body Waist at bust Cuts through body No arm gap/error in scan
Figure 4.1. Errors in Measurement Extraction.

Note: Retrieved from [TC]? measurement extraction software.

Data analysis was conducted on the remaining 935 female subjects. All subjects were at
least 18 years of age (See Figure 4.2 and Table 4.2). The sample consisted of White, Black and
Hispanic ethnicities as well as Others that included Asians. Approximately 46% of the sample
participants were White, 20% were Black, 20% were Hispanic and the remaining 14% were

identified as Other (See Figure 4.3, Table 4.3).

Figure 4.2. Distributions of Age.
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Table 4.2.

Distribution of Age Frequencies.

Level Age Count| Percentage
Range

1 18-25 150 16%

2 26-35 213 23%

3 36-45 243 26%

4 46-55 203 22%

5 56-65 105 11%

6 66+ 21 2%
Totals 935 100%

N Missing 0
6 Levels

ooooo

HHHHHHHH

sssss

Figure 4.3. Distributions of Ethnicity.

Table 4.3.

Distribution of Ethnicity Frequencies.

Level Count| Percentage
Black 188 20%
Hispanic 187 20%
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Table 4.3. Continued.

Level Count| Percentage
Other 133 14%

White 427 46%
Total 935 100%
N Missing 0

4 Levels

The sample was sorted into four “preferred” size ranges: Small (0-6), Medium (8-10),

Large (12-16) and Extra Large (18+). Out of 835 responses, 252 subjects (27%) were a Medium,

229 subjects (24%) were a Large, 171 subjects (18.2%) were a Small and 110 subjects (12%)

were an Extra Large. There was total of 66 subjects (7.4%) that were identified in two “preferred

size ranges” (See Figure 4.4, Table 4.4).

# of Subjects per Preferred Size Range

'27/_0-0% " 0%
P 0%

% - 3%_\ |

<

= Small0-6 = Medium8-10 = Large-12-16

ExLarge = Small & Medium = Medium & Large

= Large & XLarge = Small & Large = Small & XLarge

Figure 4.4. Number of Subjects per Preferred Size Range.
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Table 4.4.

Number of Subjects per Preferred Size Range Distribution.

Preferred Size Range # of Subjects Percentage
Small0-6 171 18.2%
Medium8-10 252 27%
Large-12-16 229 24%
X Large 110 12%
Small & Medium 24 3%
Medium & Large 26 3%
Large & X Large 12 1%
Small & Large 2 0.2%
Small & X Large 2 0.2%
Not Identified 107 11.4%
Totals 835 100%

The sample was also sorted by “preferred” size category. Out of 649 responses, 184
subjects (20%) were Petite, 184 subjects (20%) were Womens, 153 subjects (16%) were Missy
and 48 subjects (5%) were Tall. There was a total of 80 subjects (6.1%) who were identified in

two Preferred Size Categories (See Figure 4.5, Table 4.5).

= 0% # of Subjects per Preferred Size Category
" 4% " 2% ® 1%,

= 3%
8%

= Petite = Missy = Womens Tall
= Petite & Womens = Petite & Tall = Petite & Missy = Missy & Womens

= Womens & Tall = Missy & Tall

Figure 4.5. Number of Subjects per Preferred Size Category.
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Table 4.5.

Number of Subjects per Preferred Size Category Distribution.

Preferred Size Category # of Subjects per Size Category Percentage
Petite 184 20%
Missy 153 16%
Womens 184 20%
Tall 48 5%
Petite & Womens 20 2%
Petite & Tall 1 0.1%
Petite & Missy 27 3%
Missy & Womens 13 1%
Womens & Tall 8 1%
Missy & Tall 11 1%
Not Identified 286 31%
Totals 649 100.1%

Data Analysis

Research Question 1

Of the nine existing body shapes (Simmons et al, 2004b), how prevalent are each
throughout the sample?

a. What, if any, are the outliers that do not fit into any of the existing shapes?

Body shape distribution. Every shape category identified by the FFIT for Apparel
(Simmons et al, 2004b) was found within this sample. Out of a total of 935 plus-size female
subjects, 52% were found in two shapes: Rectangle (287 or 31%) and Spoon (200 or 21%). The
least identified shape was the Diamond (8 or 1%). The distribution of the shapes can be reviewed
in Figure (4.6) and Table (4.6) below.

Outliers. There were no outliers remaining in the Body Shape Distribution,
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Figure 4.6. Research Sample by Body Shape Distribution.

Table 4.6.

Body Shape Distribution.

Level Count Percentage
Bottom Hourglass 123 13%
Diamond 8 1%
Hourglass 12 1%
Inverted Triangle 32 3%
Oval 165 18%
Rectangle 287 31%
Spoon 200 21%
Top Hourglass 28 3%
Triangle 80 9%
Total 935 100%
N Missing 0

9 Levels

Further Description of Sample based on Body Shape Distribution. When Body Shape
Distribution was compared with BMI, it was determined that 97.97% of the SizeUSA plus-size
sample was either Obese or Overweight; with 60.11% (562 subjects) being Obese and 37.86%
(354 subjects) being Overweight. This suggests that subjects who are Obese have a tendency to
be Rectangle or Spoon shaped while Overweight subjects tend to be Rectangle and Oval shaped.

Figure 4.7 and Table 4.7 below shows the frequency distribution results of this comparison.
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Shape

Figure 4.7. Comparison of Shape By BMI Classification Mosaic Plot.

Table 4.7.

-

[N ] [ (S (S

Frequency Distribution Table: BMI Classification By Shape.

Count Bottom| Diamond |Hourglass| Inverted| Oval|Rectangle| Spoon Top| Triangle| Total
Total % Hourglass Triangle Hourglass
Col %
Row %
2 0 0 0 3 7 2 0 5 19
0.21 0.00 0.00 0.00| 0.32 0.75| 0.21 0.00 0.53| 2.03
1.63 0.00 0.00 0.00| 1.82 244 1.00 0.00 6.25
Normal 10.53 0.00 0.00 0.00| 15.79 36.84| 10.53 0.00] 26.32
82 7 6 20 87 159| 137 18 46| 562
8.77 0.75 0.64 2.14] 9.30 17.01| 14.65 1.93 4.92| 60.11
66.67 87.50 50.00| 62.50| 52.73 55.40| 68.50 64.29| 57.50
Obese 14.59 1.25 1.07 3.56| 15.48 28.29| 24.38 3.20 8.19
39 1 6 12 75 121 61 10 29| 354
4.17 0.11 0.64 1.28| 8.02 12.94| 6.52 1.07 3.10| 37.86
31.71 12.50 50.00f 37.50| 45.45 42.16| 30.50 35.71| 36.25
Overweight 11.02 0.28 1.69 3.39| 21.19 34.18| 17.23 2.82 8.19
123 8 12 32| 165 287 200 28 80| 935
Total 13.16 0.86 1.28 3.42| 17.65 30.70] 21.39 2.99 8.56

Note: Bolded numbers denote largest frequency.

When Body Shape Distribution was compared with Ethnicity, Black and White subjects

had higher percentages in Rectangle and Spoon shapes and Hispanics and Others had higher

percentages in Rectangle and Oval shapes. Figure 4.8 and Table 4.8 show the frequency

distribution results of this comparison.
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Figure 4.8. Comparison of Shape by Ethnicity Mosaic Plot.

Table 4.8.

Frequency Distribution Table: Ethnicity by Shape.

Count BOTTOM | DIAMOND | HOURGLASS | INVERTED | OVAL | RECTANGLE | SPOON TOP| TRIANGLE | Total

Total % | HOURGLASS TRIANGLE HOURGLASS

Col %

Row %

Black 31 2 4 12 26 55 40 4 14| 188
3.32 0.21 0.43 1.28| 278 5.88 4.28 0.43 1.50{20.11
25.20 25.00 33.33 37.50| 15.76 19.16| 20.00 14.29 17.50
16.49 1.06 213 6.38| 13.83 29.26| 21.28 2.13 7.45

Hispanic 24 1 3 8 37 63 21 11 19( 187
2.57 0.11 0.32 0.86| 3.96 6.74 225 1.18 2.03|20.00
19.51 12.50 25.00 25.00| 22.42 21.95| 10.50 39.29 23.75
12.83 0.53 1.60 4.28| 19.79 33.69| 11.23 5.88 10.16

Other 12 2 2 4 30 43 26 3 11| 133
1.28 021 0.21 0.43| 321 4.60 2.78 0.32 1.18|14.22
9.76 25.00 16.67 12.50| 18.18 14.98| 13.00 10.71 13.75
9.02 1.50 1.50 3.01| 22.56 32.33] 1955 2.26 8.27

White 56 3 3 8 72 126 113 10 36| 427
5.99 0.32 0.32 0.86| 7.70 13.48| 12.09 1.07 3.85|45.67
45.53 37.50 25.00 25.00| 43.64 4390 56.50 35.71 45.00
13.11 0.70 0.70 1.87| 16.86 29.51| 26.46 2.34 8.43

Total 123 8 12 32 165 287 200 28 80| 935
13.16 0.86 1.28 3.42| 17.65 30.70] 21.39 2.99 8.56

Note: Bolded numbers denote largest frequency.

When Body Shape Distribution was compared with Age, it was clear that the Bottom

Hourglass, Oval and Rectangle shapes appeared frequently among ages 18-45. However, beyond

age 45, the Bottom Hourglass shape appeared less frequently. Figure 4.9 and Table 4.9 show the

frequency distribution results for this comparison.
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Figure 4.9. Comparison of Shape by Age Mosaic Plot.

Table 4.9.

Frequency Distribution Table: Age by Shape.

Count BOTTOM DIAMOND | HOURGLASS | INVERTED OVAL RECTANGLE | SPOON TOP TRIANGLE Total

Total % HOURGLASS TRIANGLE HOURGLASS

Col %

Row %

18-25 41 0 2 2 21 52 14 5 13 150
4.39 0.00 0.21 0.21 2.25 5.56 1.50 0.53 1.39 16.04
33.33 0.00 16.67 6.25 12.73 18.12 7.00 17.86 16.25
27.33 0.00 1.33 1.33 14.00 34.67 9.33 3.33 8.67

26-35 34 0 4 5 32 66 55 4 13 213
3.64 0.00 0.43 0.53 3.42 7.06 5.88 0.43 1.39 22.78
27.64 0.00 33.33 15.63 19.39 23.00 27.50 14.29 16.25
15.96 0.00 1.88 2.35 15.02 30.99 25.82 1.88 6.10

36-45 25 2 5 11 32 73 55 12 28 243
2.67 0.21 0.53 1.18 3.42 7.81 5.88 1.28 2.99 25.99
20.33 25.00 41.67 34.38 19.39 25.44 27.50 42.86 35.00
10.29 0.82 2.06 4.53 13.17 30.04 22.63 4.94 11.52

46-55 20 4 1 10 51 57 41 5 14 203
2.14 0.43 0.11 1.07 5.45 6.10 4.39 0.53 1.50 21.71
16.26 50.00 8.33 31.25 30.91 19.86 20.50 17.86 17.50
9.85 1.97 0.49 4.93 25.12 28.08 20.20 2.46 6.90

56-65 3 0 0 4 23 31 31 2 11 105
0.32 0.00 0.00 0.43 2.46 3.32 3.32 0.21 1.18 11.23
2.44 0.00 0.00 12.50 13.94 10.80 15.50 7.14 13.75
2.86 0.00 0.00 3.81 21.90 29.52 29.52 1.90 10.48

66+ 0 2 0 0 6 8 4 0 1 21
0.00 0.21 0.00 0.00 0.64 0.86 0.43 0.00 0.11 2.25
0.00 25.00 0.00 0.00 3.64 2.79 2.00 0.00 1.25
0.00 9.52 0.00 0.00 28.57 38.10 19.05 0.00 4.76

Total 123 8 12 32 165 287 200 28 80 935
13.16 0.86 1.28 3.42 17.65 30.70 21.39 2.99 8.56

Note: Bolded numbers denote largest frequency.
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Research Question 2

Can SizeUSA subjects fit into the ASTM standard for plus-sizes and retailer sizing
standards based on key circumferential dimensions? What body shapes are each of the chosen
sizing standards/charts consistent with?

Each retailer/sizing standard provides a list of measurements that are used to describe a
specific size. The measurements of the plus-size SizeUSA subjects were compared with each
group of measurements for each size in the retailer/sizing standards. Microsoft Excel was used to
run this data analysis. A comparison formula was created for each group of measurements and
each SizeUSA subject’s measurement data was compared to determine how many subjects fit
into each size. Fit was analyzed for whole garments, tops and bottoms. Fit for whole garments
included bust, waist and hip measurements. Fit for tops included bust and waist measurements.
Fit for bottoms included waist and hip measurements. A detailed description of the analyses for
these comparisons for each retailer and sizing standard has been included.

ASTM D6960 Straight Standard Fit Analysis

The ASTM Sizing Standard for plus-sizes provides measurements for straight body types.
A fit analysis based on numerical values was completed using the measurements of the bust,
waist and hip dimensions. See Tables 4.10-4.12 below for development of this analysis. Table
4.10 shows the bust, waist and hip/seat measurements for sizes 14W through 40W. These

measurements will be used to calculate tolerances and perform fit analysis.
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Table 4.10.

ASTM D6960 Straight Standard.

Industry Standard Size Standard ASTM D6960/D6960M-16 Straight

Size Bust Waist-straight Hip/seat-straight

14W 415 375 435
16W 43 39 45
18W 45 41 47
20W 47 43.25 49
22W 49 455 51
24W 51 47.75 53
26W 53 50 55
28W 55 52.25 57
30W 57 54.5 59
32w 59 56.75 61
34W 61 59 63
36W 63 61.25 65
38W 65 63.5 67
40W 67 65.75 69

Note: Measurement data retrieved December 22, 2016 from: https://compass-astm-
org.prox.lib.ncsu.edu/CUSTOMERS/search/search.html?query=astm%20d6960&dltype=all &qui
cksearch=true. This table shows the raw measurement data available online for ASTM D6960
Straight Standard.

Table 4.11 shows the method used to prepare sizing data to be analyzed with SizeUSA
plus-size subject data. The numbers in red represents intervals between sizes. The tolerances are
the numbers in Italics which represent the measurement minus half of the interval (Ex. Size 14W
Bust: 41.5-(1.5/2)=40.75; for size 14W beginning measurement only). All other ending
measurements for each size follow the formula; measurement plus half of the interval (Ex. Size

14W Bust: 41.5+(1.5/2)=42.25).
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Table 4.11.

ASTM D6960 Straight Standard Tolerances.

18w 20w 22W 24W 26W
47 49 51 53
43.25 455 47.75 50
49 51 53 55

Ranges between sizes (tolerances

Size

Bust

Waist

seat

Bust | 40.75 42.25 44 46 48 50 52 54

Waist | 36.75 38.25 40 42.125 44.375 46.625 48.875 51.125

Hip | 42.75 44.25 46 48

50
Size 28W 30w 32w 34W 36W 38W 40W
Bust 55 57 61 63 65 67
Waist 52.25 54.5 59 61.25 63.5 65.75
seat 57 59 63 65 67 69

52 54 56

Ranges between sizes (tolerances)
Bust 54 56 58 60 62 64 66 68
Waist | 51.125 53.375 55.625 57.875 60.125 62.375 64.625 66.875
Hip 56 58 60 62 64 66 68 70

Note: Measurement data retrieved December 22, 2016 from: https://compass-astm-
org.prox.lib.ncsu.edu/CUSTOMERS/search/search.html?query=astm%20d6960&dltype=all&qui
cksearch=true.

Table 4.12 shows the formulas that were used in the fit analysis. Each SizeUSA plus-size
subject’s bust, waist, and hip measurements were put into the formulas to determine if their
measurements fit the standard. Tolerances from Table 4.11 were used in the formulas displayed

in the table below to analyze fit.
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Table 4.12.

ASTM D6960 Straight Standard Formulas.

Industry Standard Size Standard ASTM D6960/D6960M-16 Straight
Size Bust Waist-straight Hip/seat-straight
Law 41.5 37.5 43.5
>=40.75 | <4225 >=36.75 | <38.25 >=42.75 | <4425
16W  omoe TS <44 >=38.25 39| <40 >=44.25 4|5 <46
18W >=44 TS <46 >=40 41| <42.125 >=46 4|7 <48
20W >=46 T7 <48 >=42.12543'2|5 <44.375 >=48 4|9 <50
22W >=48 Tg <50 >=44.37545'|5 <46.625 >=50 5|1 <52
24W >=50 Tl <52 >=46.62547.7|5 <48.875 >=52 5|3 <54
26W >=52 T3 <54 >=48.875 50| <51.125 >=54 5|5 <56
BV T TS <56 >=51.12552'2|5 <53.375 >=56 5|7 <58
30w >=56 T7 <58 >=53.37554'|5 <55.625 >=58 5|9 <60
32w >=58 Tg <60 >=55.62556'7|5 <57.875 >=60 6|1 <62
34w >=60 Tl <62 >=57.875 59| <60.125 >=62 6|3 <64
36W >=62 TS <64 >=60.12561.2|5 <62.375 >=64 6|5 <66
38W >=64 (|35 <66 >=62.37563.|5 <64.625 >=66 6|7 <68
67 65.75 69
4w >=66 | <68 >=64.625 | <66.875 >68 | <70

Note: Measurement data retrieved December 22, 2016 from: https://compass-astm-
org.prox.lib.ncsu.edu/CUSTOMERS/search/search.html?query=astm%20d6960&dltype=all&qui
cksearch=true. This table shows the formulas used in the fit analysis for the ASTM D6960
Straight Sizing Standard.

Fit Output for ASTM D6960 Straight. The following three tables (Tables 4.13, 4.14 &
4.15) show the distributions of the number of SizeUSA plus-size subjects that fit into each size
of the ASTM plus-size standard for the straight body type. There are 14 sizes provided ranging
from a 14W to a 40W. Fit was tested for Whole Garments (bust, waist and hips), Tops (bust and
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waist) and Bottoms (waist and hips). Table 4.13 shows the results for fit of Whole Garments in

the ASTM Straight body type. There were SizeUSA plus-size subjects that fit into sizes 14W-

26W. Only 3.2% (30 subjects) of the total sample (935) fit into this standard. There was more fit

with size 16W (1% or 9 subjects) and size 18W (0.9% or 8 subjects) than all other sizes. There

was also a number of SizeUSA plus-size subjects that were not able to fit this standard (96.8% or

905 subjects). Out of the total sample, 2.2% (21 subjects) of the sample that fit this standard for

Whole Garments were Oval shaped and 0.7% (7 subjects) were Triangle that fit within the

measurements defined by ASTM Straight Sizing Standard Whole Garments.

Table 4.13.

ASTM D6960 Straight Sizing Standard Fit Totals (Whole Garments).

ASTM

14w | 16w | 18W | 20w | 22w | 24w | 26w | 28w | 30w | 32w | 34w | 36W | 38w | 40w | Straight

Hourglass 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(n=12)

0% | 0% | 0% | 0% | 0w | ow| 0% | 0% | 0% | 0w | 0w | 0% | 0% | 0% 0.0%

Spoon (1=200) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0% | 0% | 0% | 0% | 0w | ow| 0% | 0% | 0% | 0w | 0w | 0% | 0% | 0% 0.0%

Diamond (n=8) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0% | 0% | 0% | 0% | 0w | ow| 0% | 0% | 0% | 0w | 0w | 0% | 0% | 0% 0.0%

Bottom 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hourglass

(n=123) 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0w | 0% | ow | 0% 0.0%

Top Hourglass 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(n=28)

0% | 0% | 0% | 0% | 0w | ow| 0% | 0% | 0% | 0w | 0w | 0% | 0% | 0% 0.0%

Oval 2 8 3 2 4 0 2 0 0 0 0 0 0 0 21
(n=165)

1% | 5% | 2% | 1% | 2% | 0w | 1% | 0% | 0% | 0% | 0w | ow | 0% | 0% 2.2%
Inverted

Triangle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(n=32) 0% | 0% | 0% | 0% | 0% | 0w | 0% | 0% | 0% | 0% | 0w | 0% | 0w | 0% 0.0%
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Table 4.13. Continued.

ASTM
14W | 16W | 18W | 20W | 22W | 24W | 26W | 28W | 30W | 32W | 34W | 36W | 38W | 40W | Straight
Triangle (n=80) 1 1 4 0 0 1 0 0 0 0 0 0 0 0 7
1% 1% 5% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0.7%
Rectangle 1 0 1 0 0 0 0 0 0 0 0 0 0 0 2
(n=287)
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.2%
Total Count
Met (n=935) 4 9 8 2 4 1 2 0 0 0 0 0 0 0 30
Total % Met
Each Size 0.4% | 1.0% | 0.9% | 0.2% | 0.4% | 0.1% | 0.2% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% 3.2%
Total Count
Unmet (n=935) 905
Total % Unmet
Each Size 96.8 %

Table 4.14 shows the results for fit of Tops in the ASTM Straight body type. Only 10.1%
(94 subjects) of the total sample (935) fit into this standard. There was more fit in size 14W
(1.7% or 16 subjects), size 16W (3.3% or 31 subjects), size 18W (1.8% or 17 subjects), size 20W
(1.4% or 13 subjects) and size 22W (1.1% or 10 subjects) than all other sizes. There was also a
number of SizeUSA subjects that were not able to fit this standard (89.9% or 841 subjects). Out
of the total sample, 3.4% (32 subjects) of the sample that fit this standard for Tops were Oval
shaped, 3% (28 subjects) were Triangle and 1.6% (15 subjects) were Spoon that fit within the

measurements defined by ASTM Straight Sizing Standard Tops.

Table 4.14.

ASTM D6960 Straight Sizing Standard Fit Totals (Tops).

ASTM
14W | 16W | 18W | 20W | 22W | 24W | 26W | 28W | 30W | 32W | 34w | 36W | 38W | 40W | Straight
Hourglass 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(n=12)
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.0%
Spoon (n=200) 5 6 3 0 1 0 0 0 0 0 0 0 0 0 15
3% 3% 2% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1.6%
Diamond (n=8) 0 0 0 0 0 1 1 0 0 0 0 0 0 0 2
0% 0% 0% 0% 0% | 13% | 13% 0% 0% 0% 0% 0% 0% 0% 0.2%
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Table 4.14. Continued.

ASTM
14w | 16w | 18w | 20w | 22w | 24w | 26w | 28w | 30w | 32w | 34w | 36w | 38w | 40w | Straight
Bottom 1 1 1 3 0 0 0 0 0 0 0 0 0 0 6
Hourglass
(n=123) 1% | 1% | 1% | 2% | 0w | 0% | 0% | 0% | 0% | 0% | 0% | 0% | o0w| o% 0.6%
Top Hourglass 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(n=28)
0% | 0% | 0% | 0% | 0% | 0w | 0% 0% 0% 0% 0% 0% 0% 0% 0.0%
Oval 3 14 3 3 7 0 2 0 0 0 0 0 0 0 32
(n=165)
2% | 8% | 2% | 2% | 4% | 0w | 1% 0% 0% 0% 0% 0% 0% 0% 3.4%
Inverted 0 0 0 2 0 1 0 0 0 0 0 0 0 0 3
Triangle
(n=32) 0% | 0% | 0% | 6% | 0% | 3% | 0% 0% 0% 0% 0% 0% 0% 0% 0.3%
Triangle (n=80) 6 9 8 2 1 1 1 0 0 0 0 0 0 0 28
8% | 11% | 10% | 3% | 1% | 1% | 1% 0% 0% 0% 0% 0% 0% 0% 3.0%
Rectangle 1 1 2 3 1 0 0 0 0 0 0 0 0 0 8
(n=287)
0% | 0% | 1% | 1% | 0% | 0w | 0% 0% 0% 0% 0% 0% 0% 0% 0.9%
Total Count
Met (n=935) 16 31 17 13 10 3 4 0 0 0 0 0 0 0 94
Total % Met
Each Size 1.7% | 3.3% | 1.8% | 1.4% | 1.1% | 0.3% | 0.4% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% 10.1%
Total Count
Unmet (n=935) 841
Total % Unmet
Each Size 89.9%

Table 4.15 shows the results for fit of Bottoms in the ASTM Straight body type. Only
13.3% (124 subjects) of the total sample (935) fit into this standard; where there was more fit
size 14W (4.2% or 39 subjects), size 16W (2.5% or 23 subjects), size 18W (3.1% or 29 subjects),
size 20W (1.6% or 15 subjects) and size 22W (1.3% or 12 subjects) than all other sizes. Out of
the 935 subjects, 811 (86.7% ) did not have a combination of measurements that could be met by
this standard. Out of the total sample, 6.2% (58 subjects) of the sample that fit this standard for
Bottoms were Rectangle shaped, 4.9% (46 subjects) were Oval and 1.3% (12 subjects) were

Triangle that fit within the measurements defined by ASTM Straight Sizing Standard Bottoms.

65



Table 4.15.

ASTM D6960 Straight Sizing Standard Fit Totals (Bottoms).

ASTM
14w | 16W | 18W | 20w | 22w | 24w | 26W | 28W | 30w | 32w | 34w | 36W | 38W | 40w | Straight
Hourglass 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(n=12)
0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.0%
Spoon (n=200) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.0%
Diamond (n=8) 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
0% | 0% | 0% | 0% | 13% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.1%
Bottom 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hourglass
(n=123) 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0w | 0% | 0% | 0% 0.0%
Top Hourglass 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
(n=28)
0% | 4% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.1%
oval 9 11 7 7 7 0 3 2 0 0 0 0 0 0 46
(n=165)
5% | 7% | 4% | 4% | 4% | 0% | 2% | 1% | 0% | 0% | 0% | 0% | 0% | ow 4.9%
Inverted 1 2 2 1 0 0 0 0 0 0 0 0 0 0 6
Triangle
(n=32) 3% | 6% | 6% | 3% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.6%
Triangle (n=80) 2 1 6 0 2 1 0 0 0 0 0 0 0 0 12
3% | 1% | 8% | 0% | 3% | 1% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 1.3%
Rectangle 27 8 14 7 2 0 0 0 0 0 0 0 0 0 58
(n=287)
9% | 3% | 5% | 2% | 1% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | ow 6.2%
Total Count
Met (n=935) 39 23 29 15 12 1 3 2 0 0 0 0 0 0 124
Total % Met
Each Size 42% | 25% | 31% | 1.6% | 1.3% | 0.1% | 0.3% | 0.2% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% 13.3%
Total Count
Unmet (n=935) 811
Total % Unmet
Each Size 86.7 %

ASTM D6960 Curvy Standard Fit Analysis

The ASTM Sizing Standard for plus-sizes provides measurements for the curvy body
type, as well. A fit analysis based on numerical values was completed using the measurements of
the bust, waist and hip/seat dimensions. See Tables 4.16-4.18 for development of this analysis.
Table 4.16 shows the bust, waist and hip/seat measurements for sizes 14W through 40W. These

measurements were used to calculate tolerances and perform fit analysis.
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Table 4.16.

ASTM D6960 Curvy Standard.

Industry Standard Size Standard ASTM D6960/D6960M-16 Curvy
Size Bust Waist-curvy Hip/seat-curvy
14W 415 36 45.5
16W 43 37.5 47
18W 45 39.5 49
20w 47 41.75 51
22W 49 44 53
24W 51 46.25 55
26W 53 48.5 57
28W 55 50.75 59
30w 57 53 61
32w 59 55.25 63
34w 61 57.5 65
36W 63 59.75 67
38W 65 62 69
40W 67 64.25 71

Note: Measurement data retrieved December 22, 2016 from: https://compass-astm-
org.prox.lib.ncsu.edu/CUSTOMERS/search/search.html?query=astm%20d6960&dltype=all &qui
cksearch=true. This table shows the raw measurement data available online for ASTM D6960
Curvy Standard.

Table 4.17 shows the method used to prepare sizing data to be analyzed with SizeUSA
plus-size subject data. The numbers in red represents intervals between sizes. The tolerances are
the numbers in Italics which represent the measurement minus half of the interval (Ex. Size 14W
Bust: 41.5-(1.5/2)=40.75; for size 14W beginning measurement only). All other ending
measurements for each size follow the formula; measurement plus half of the interval (Ex. Size
14W Bust: 41.5+(1.5/2)=42.25). Tolerances were used in the formulas displayed in the table

below to analyze fit.
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Table 4.17.

ASTM D6960 Curvy Standard Tolerances.

14w
415

24W 26W
51
46.25

55

Bust 40.75 42.25 44 46 48 50 52 54
Waist | 3525 36.75 385 40.625 42.875 45.125 47.375 49.625

Hip/

seat | 44.75 46.25 48 50 52 54 56 58

28W 36W 38W 40W
55 63 65
50.75 59.75 62
59 67 69
Bust 54 56 58 60 62 64 66 68
Waist | 49 625 51.875 54.125 56.375 58.625 60.875 63.125 65.375
Hip/
seat 58 60 62 64 66 68 70 72

Note: Measurement data retrieved December 22, 2016 from: https://compass-astm-
org.prox.lib.ncsu.edu/CUSTOMERS/search/search.html?query=astm%20d6960&dltype=all &qui
cksearch=true.

Table 4.18 shows the formulas that were used in the fit analysis. Each SizeUSA plus-size
subject’s bust, waist, and hip measurements were put into the formulas to determine where their
measurements fit the standard. Tolerances from Table 4.17 were used in the formulas displayed

in the table below to analyze fit.

Table 4.18.

ASTM D6960 Curvy Standard Formulas.

Industry Standard Size Standard ASTM D6960/D6960M-16
Curvy
Size Bust Waist-curvy Hip/seat-curvy
14w 41.5 36 455
>=40.75 | <42.25 | >=3525 | <36.75 | >=44.75 | <46.25
16W 43 37.5 47
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Table 4.18. Continued.

Size Bust Waist-curvy Hip/seat-curvy

16W >=42.25 | <44 >=36.75 | <385 >=46.25 | <48
45 39.5 49

18W >=44 | <46 >=385 | <40.625 >=48 | <50
47 41.75 51

20W >=46 | <48 >=40.625 | <42.875 >=50 | <52
49 44 53

22W >=48 | <50 >=42.875 | <45.125 >=52 | <54
51 46.25 55

24W >=50 | <52 >=45.125 | <47.375 >=54 | <56
53 485 57

26W >=52 | <54 >=47.375 | <49.625 >=56 | <58
55 50.75 59

28W >=54 | <56 >=49.625 | <51.875 >=58 | <60
57 53 61

30W >=56 | <58 >=51.875 | <54.125 >=60 | <62
59 55.25 63

32W >=58 | <60 >=54.125 | <56.375 >=62 | <64
61 57.5 65

AW >=60 | <62 >=56.375 | <58.625 >=64 | <66
63 59.75 67

W >=62 | <64 >=58.625 | <60.875 >=66 | <68
65 62 69

38W >=64 | <66 >=60.875 | <63.125 >=68 | <70
67 64.25 71

40w >=66 | <68 >=63.125 | <65.375 >=70 | <12

Note: Measurement data retrieved December 22, 2016 from: https://compass-astm-
org.prox.lib.ncsu.edu/CUSTOMERS/search/search.html?query=astm%20d6960&dltype=all&qui
cksearch=true. This table shows the formulas used in the fit analysis for the ASTM D6960 Curvy
Sizing Standard.

Fit Output for ASTM D6960 Curvy. The following three tables (Tables 4.19, 4.20 &
4.21) show the distributions of the number of SizeUSA subjects that fit into each size of the
ASTM plus-size standard for the curvy body type. There are 14 sizes provided, ranging from a
14W to a 40W. Fit was tested for Whole Garments (bust, waist and hips), Tops (bust and waist)
and Bottoms (waist and hips).

Table 4.19 shows the results for fit of Whole Garments in the ASTM Curvy sizing

standard. Only 4.9% (46 subjects) of the total sample (935) fit into this standard. Subject
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measurements fell within size 14W (1.8% or 17 subjects), size 16W (0.7% or 7 subjects) and size

18W (1% or 9 subjects). A significant number of our SizeUSA sample (889 subjects or 95.1%)

did not fit this standard. Out of the total sample, 2% (19 subjects) of the sample that fit this

standard for Whole Garments were Spoon shaped, 1.9% (18 subjects) were Bottom Hourglass
and 1% (9 subjects) were Triangle that fit within the measurements defined by ASTM Curvy

Sizing Standard Whole Garments.

Table 4.19.

ASTM D6960 Curvy Sizing Standard Fit Totals (Whole Garments).

ASTM
14w | 16W | 18W | 20w | 22w | 24w | 26W | 28W | 30w | 32w | 34w | 36W | 38W | 40W | Curvy
Hourglass 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(n=12)
0% 0% | 0% | 0% | 0w | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.0%
Spoon (n=200) 9 4 5 1 0 0 0 0 0 0 0 0 0 0 19
5% 2% 3% 1% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 2.0%
Diamond (n=8) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0% 0% | 0% | 0% | 0w | 0% | o0%n| 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.0%
Bottom 7 2 2 3 4 0 0 0 0 0 0 0 0 0 18
Hourglass
(n=123) 6% | 2% | 2% | 2% | 3% | o%w | 0w | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 1.9%
Top Hourglass 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(n=28)
0% 0% | 0% | 0% | 0w | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.0%
Oval 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(n=165)
0% 0% | 0% | 0% | 0w | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.0%
Inverted 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Triangle
(n=32) 0% 0% | 0% | 0% | 0w | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.0%
Triangle (n=80) 1 1 2 1 0 2 2 0 0 0 0 0 0 0 9
1% 1% 3% 1% | 0% | 3% | 3% | 0w | 0% | 0% | 0% | 0% | 0% | 0% 1.0%
Rectangle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(n=287)
0% 0% | 0% | 0% | 0w | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.0%
Total Count
Met (n=935) 17 7 9 5 4 2 2 0 0 0 0 0 0 0 46
Total % Met
Each Size 1.8% | 0.7% | 1.0% | 0.5% | 0.4% | 0.2% | 0.2% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 4.9%
Total Count
Unmet (n=935) 889
Total % Unmet
Each Size 95.1%
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Table 4.20 shows the results for fit of Tops in the ASTM Curvy sizing standard. Only
26.5% (248 subjects) of the total sample (935) fit into this standard. Subject measurements fell
within the range defined by size 14W (7.4% or 69 subjects), size 16W (6.8% or 64 subjects), size
18W (4.6% or 43 subjects), size 20W (3.1% or 29 subjects), size 22W (2.4% or 22 subjects) and
size 24W (1.2% or 11 subjects). A significant number of SizeUSA subjects (687 or 73.5%) were
not able to fit in this standard. Out of the total sample, 8.7% (81 subjects) fit this standard for
Tops were Oval shaped, 6.6% (62 subjects) were Rectangle, 5.2% (49 subjects) were Spoon,
3.3% (31 subjects) were Bottom Hourglass and 2.2% (21 subjects) were Triangle that fit within

the measurements defined by ASTM Curvy Sizing Standard Tops.

Table 4.20.

ASTM D6960 Curvy Sizing Standard Fit Totals (Tops).

ASTM
14W | 16W | 18W | 20W | 22W | 24W | 26W | 28W | 30W | 32W | 34W | 36W | 38W | 40W | Curvy
Hourglass 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(n=12) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.0%
Spoon (n=200) 22 12 9 4 0 0 1 1 0 0 0 0 0 0 49
11% 6% 5% 2% 0% 0% 1% 1% 0% 0% 0% 0% 0% 0% 5.2%
Diamond (n=8) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.0%
Bottom 8 5 5 4 6 1 0 2 0 0 0 0 0 0 31
Hourglass
(n=123) % 4% 4% 3% 5% 1% 0% 2% 0% 0% 0% 0% 0% 0% 3.3%
Top Hourglass 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
n=28
(n=28) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.0%
Oval 22 23 10 5 12 5 2 1 1 0 0 0 0 0 81
n=165
( ) 13% | 14% 6% 3% % 3% 1% 1% 1% 0% 0% 0% 0% 0% 8.7%
Inverted
Tr‘i'angle 0 0 0 3 0 1 0 0 0 0 0 0 0 0 4
(n=32) 0% 0% 0% 9% 0% 3% 0% 0% 0% 0% 0% 0% 0% 0% 0.4%
) 2 7 6 2 0 2 2 0 0 0 0 0 0 0 21
Triangle (n=80)
3% 9% 8% 3% 0% 3% 3% 0% 0% 0% 0% 0% 0% 0% 2.2%
Rectangle 15 17 13 11 4 2 0 0 0 0 0 0 0 0 62
(n=287) 506 | 6% | 5% | 4% | 1% | 1% | 0% | 0% | 0% | 0% | 0% | 0% | ow | o% 6.6%
Total Count
Met (n=935) 69 64 43 29 22 11 5 4 1 0 0 0 0 0 248
Total % Met
Each Size 74% | 6.8% | 4.6% | 3.1% | 24% | 1.2% | 0.5% | 04% | 0.1% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% 26.5%
Total Count
Unmet (n=935) 687
Total % Unmet
Each Size 73.5%
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Table 4.21 shows the results for fit of Bottoms in the ASTM Curvy sizing standard.

There were 14.2% (133 subjects) of the total sample (935 subjects) that fit into this standard

when analyzed for Bottoms. Subject measurements fell within the range defined by size 14W

(5.6% or 52 subjects), 16W (3.2% or 30 subjects), 18W (2.2% or 21 subjects), 20W (1.2% or 11

subjects) and 22W (1.3% or 12 subjects). A significant number of SizeUSA sample subjects

(85.8% or 802 subjects) did not fit within the range of measurements defined for Bottoms. Out of

the total sample evaluated for Bottoms, 4.6% (43 subjects) Spoon shaped, 4% (37 subjects) were

Bottom Hourglass, 2.7% (25 subjects) were Rectangle and 1.3% (12 subjects) were Triangle that

fit within the measurements defined by ASTM Curvy Sizing Standard Bottoms.

Table 4.21.

ASTM D6960 Curvy Sizing Standard Fit Totals (Bottoms).

ASTM
14w | 16w | 18w | 20w | 22w | 24w | 26w | 28w | 3ow | 32w | 3aw | 36w | 38w | 40w | Curvy
Hourglass 1 0 1 0 0 0 0 0 0 0 0 0 0 0 2
(n=12) 8% | 0% | 8% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.2%
Spoon (n=200) 20 1 9 1 2 0 0 0 0 0 0 0 0 0 43
10% | 6% | 5% | 1% | 1% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 4.6%
Diamond (n=8) 0 0 0 1 1 0 1 0 0 0 0 0 0 0 3
0% | 0% | 0% | 13% | 13% | 0% | 13% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.3%
Bottom
Hourglass 13 7 5 4 8 0 0 0 0 0 0 0 0 0 37
(n=123) 1% | 6% | 4% | 3% | 1% | 0% | 0% | 0% | 0% | 0% | 0% | ow| 0w | ow 4.0%
Top Hourglass 2 1 0 0 0 0 0 0 0 0 0 0 0 0 3
(n=28) 7% | 4% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.3%
Oval 1 2 2 1 0 2 0 0 0 0 0 0 0 0 8
(n=165) 1% | 1% | 1% | 1% | 0% | 1% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.9%
Inverted
Triangle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(n=32) 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.0%
Triangle (n=80) 3 1 3 1 0 2 2 0 0 0 0 0 0 0 12
4% | 1% | 4% | 1% | ow | 3% | 3% | ow| 0w | 0% | ow| ow| ow| o 1.3%
Rectangle 12 8 1 3 1 0 0 0 0 0 0 0 0 0 25
(n=287) 4% | 3% | 0% | 1% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 2.7%
Total Count
Met (n=935) 52 30 21 11 12 4 3 0 0 0 0 0 0 0 133
Total % Met
Each Size 56% | 32% | 2.2% | 1.29% | 1.3% | 04% | 03% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 14.2%
Total Count
Unmet (n=935) 802
Total % Unmet
Each Size 85.8%
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Summary of Fit Output for ASTM Straight and Curvy

Tables 4.22-4.24 shows the overall summary of fit for the ASTM standard for plus-sizes
in the Straight and Curvy figure type. For Whole Garments, Tops and Bottoms, there were more
instances of fit found among the Curvy figure type. For Whole Garments, the Oval (21 subjects),
Spoon , Bottom Hourglass and Triangle shaped plus-size subjects were the main shapes to fit this
standard for both figure types. In terms of Tops and Bottoms, there was more plus-size subjects
that fit the ASTM sizing standard that were Oval, Spoon, Bottom Hourglass, Triangle and

Rectangle shaped.

Table 4.22.

Overall Fit of Whole Garments for ASTM Straight and Curvy.

Whole Garment (Bust, Waist, & Hip/Seat)
14w 16W 18w 20W 22w 24W 26W 28W-40W Total
Str | Curvy | Str | Curvy | Str | Curvy | Str | Curvy | Str [ Curvy | Str | Curvy Str Curvy Str Curvy

Hourglass
(n=12) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Spoon
(n=200) 0 9 0 4 0 5 0 1 0 0 0 0 0 0 0 0 19
Diamond | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(n=8) 0
Bottom
Hourglass 0 7 0 2 0 2 0 3 0 4 0 0 0 0 0 0
(n=123) 18
Top
Hourglass 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(n=28) 0
Oval
(n=165) 2 0 8 0 3 0 2 0 4 0 0 0 2 0 0 0 21
Inverted
Triangle 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(n=32) 0
Triangle
(n=80) 1 1 1 1 4 2 0 1 0 0 1 2 0 2 0 0 16
Rectangle
(n=287) 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 2

Total 4 17 9 7 8 9 2 5 4 4 1 2 2 2 0 0 76
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Table 4.23.

Overall Fit of Tops for ASTM Straight and Curvy.

Tops (Bust & Waist)
14w 16W 18W 20w 22W 24w 26W 28W 30W 32W-40W Total
Str Cr | Str Cr Str [ Cr | Str | Cr | Str [ Cr | Str | Cr | Str | Cr Str Cr Str Cr Str Cr
Hourglass
(n=12) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Spoon
(n=200) 5 22| 6 12 8 9 0 4 1 0 0 0 0 1 0 1 0 0 0 0 64
Diamond | | 5 | 6| o0 |o|lo|lo|o]lo|lo|l1|lo|1|lo|lo|o]o 0 0 0
(n=8) 2
Bottom
Hourglass 1 8 1 5 1 5 8 4 0 6 0 1 0 0 0 2 0 0 0 0
(n=123) 37
Top
Hourglass 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(n=28) 0
Oval 3 |2 1|2 |3|w|3|s5|7]2|lo|s5|2|2]0|2|o]|1]| o]0
(n=165) 113
Inverted
Triangle 0 0 0 0 0 0 2 8 0 0 1 1 0 0 0 0 0 0 0 0
(n=32) 7
Triangle
(n=80) 6 2 9 7 8 6 2 2 1 0 1 2 1 2 0 0 0 0 0 0 49
Rectangle
(n=287) 1 15| 1 17 2 |13 3 |11 1 4 0 2 0 0 0 0 0 0 0 0 70
Total 16 | 69 | 31 64 17 [ 43 | 13 | 29 | 10 | 22 | 3 11 4 5 0 4 0 1 0 0 242
Table 4.24.
Overall Fit of Bottoms for ASTM Straight and Curvy.
Bottoms (Waist & Hips/Seat)
14w 16W 18W 20w 22W 24W 26W 28W 30W-40W Total
Str Str Str Str Str Str Str Str Str
Hourglass
(n=12) 0 0 0 0 0 0 0 0 0 2
Spoon
(n=200) 0 0 0 0 0 0 0 0 0 13
Diamond
(n=8) 0 0 0 0 1 0 0 0 0 4
Bottom
Hourglass 0 0 0 0 0 0 0 0 0
(n=123) 37
Top
Hourglass 0 1 0 0 0 0 0 0 0
(n:28) 4
Oval 9 11 7 7 7 0 3 2 0
(n=165) 54
Inverted
Triangle 1 2 2 1 0 0 0 0 0
(n=32) 6
Triangle
(n=80) 2 1 6 0 2 1 0 0 0 21
Rectangle
(n=287) 27 8 14 7 2 0 0 0 0 83
Total 39 23 29 15 12 1 3 2 0 257
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Ashley Stewart Sizing Standard Fit Analysis

based on numerical values was completed using the measurements of the bust, waist and hip
dimensions. See Tables 4.25-4.27 for development of this analysis. Table 4.25 shows the
measurements for sizes 12-36. These measurements were used to calculate the tolerances and

perform fit analysis.

Table 4.25.

Ashley Stewart Sizing Standard.

Size Bust Waist Hip

12 40 315 415
415 33 44
X 12 435 35 46
e ——— . :
49.5 41 52
3X ;Z 51.5 43 54
53.5 45 56
ax gg 55.5 47 58
57.5 49 60
2 22 59.5 51 62
o s = e

Note: Measurement data retrieved on August 20, 2018 from: https://www.ashleystewart.com.

The Ashley Stewart Sizing Standard provides measurements for plus-sizes. A fit analysis

This table shows the raw measurement data available online for Ashley Stewart Sizing Standard.

plus-size subject data. Intervals between sizes are represented by the numbers in red. The

Table 4.26 shows the method used to prepare sizing data to be analyzed with SizeUSA

tolerances are the numbers in Italics which represent the measurement minus half of the interval

(Ex. Size 12 Bust: 40-(1.5/2)=39.25; for size 12 beginning measurement only). All other ending
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measurements for each size follow the formula of the measurement plus half of the interval (EX.

Size 14W Bust: 40+(1.5/2)=40.75).

Table 4.26.

Ashley Stewart Sizing Standard Tolerances.

Size 2X

1X 3X
Size 12 14 16 18 20 22 24
Bust 40 415 435 455 475 495 515
Waist 315 33 35 37 39 41 43
Hip 415 44 46 48 50 52 54

Ranges between sizes (Tolerances)

Bust | 39.25 40.75 425 445 46.5 485 50.5 52.5
Waist | 30.75 32.25 34 36 38 40 42 44
Hip | 40.25 42.75 45 47 49 51 53 55

Size 4X

5X 6X
Size 26 28 30 32 34 36
Bust 53.5 55.5 57.5 595 61.5 63.5
Waist 45 47 49 51 53 55
Hip 56 58 60 62 64 66

Ranges between sizes (Tolerances)

Bust | 52.5 545 56.5 58.5 60.5 62.5 64.5
Waist | 44 46 48 50 52 54 56
Hip | 55 57 59 61 63 65 67

Note: Measurement data retrieved on August 20, 2018 from: https://www.ashleystewart.com.

Table 4.27 shows the formulas that were used in the fit analysis. Each SizeUSA plus-size
subject’s bust, waist, and hip measurements were put into the formulas to determine where their
measurements fell within the standard. Tolerances from Table 4.26 were used in the formulas

displayed in the table below to analyze.
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Table 4.27.

Ashley Stewart Sizing Standard Formulas.

Ashley Stewart
Size Bust Waist Hip
40 315 415
12 |12
>=39.25 | <4075 | >=30.75 | <3225 | >=40.25 | <42.75
y 415 33 44
X >=40.75 | <425 | >=3225 | <34 >=4275 | <45
16 435 35 46
>=425 | <445 >=34 | <36 >=45 | <47
18 455 37 48
ox >=445 | <465 | >=36 | <38 >=47 | <49
20 475 39 50
>=465 | <485 >=38 | <40 >=49 | <51
’9 495 41 52
ax >=485 | <505 >=40 | <42 >=51 | <53
51.5 43 54
24
>=505 | <525 >=42 | <44 >=53 | <55
53.5 45 56
26
ax >=525 | <545 | >=44 | <46 >=55 | <57
’8 55.5 47 58
>=545 | <56.5 >=46 | <48 >=57 | <59
20 57.5 49 60
Ex >=565 | <58.5 >=48 | <50 >=59 | <61
2 59.5 51 62
>=585 | <60.5 >=50 | <52 >=61 | <63
o 615 53 64
6x >=60.5 | <62.5 >=52 | <54 >=63 | <65
% 63.5 55 66
>=625 | <64.5 >=54 | <56 >=65 | <67

Note: Measurement data retrieved on August 20, 2018 from: https://www.ashleystewart.com.
This table shows the formulas used in the fit analysis for the Ashley Stewart Sizing Standard.

Fit Output for Ashley Stewart. The following three tables (Tables 4.28, 4.29 & 4.30)
show the distributions of the number of SizeUSA plus-size subjects that fit into each size of the
Ashley Stewart standard. There are 13 sizes provided ranging from a 12 to a 36. Fit was tested

for Whole Garments (bust, waist and hips), Tops (bust and waist) and Bottoms (waist and hips).
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Table 4.28 shows the results for fit of Whole Garments in the Ashley Stewart sizing

standard. There were 3.6% (34 subjects) of SizeUSA subjects that fit into sizes 16-24, where the

numbers were defined by size 16 (1.8% or 17 subjects), size 18 (0.7% or 7 subjects) and size 20

(0.6% or 6 subjects). There was a significant number of SizeUSA subjects that were not able to

fit this standard (96.4% or 901 subjects). Out of the total sample, 1.8% (17 subjects) were Spoon

shaped and another 1.4% (13 subjects) were Bottom Hourglass that fit within the measurements

defined by Ashley Stewart Whole Garments.

Table 4.28.

Ashley Stewart Sizing Standard Fit Totals (Whole Garments).

Ashley
12 14 16 18 20 2 24 26 28 30 &) 34 36 | Stewart
0 0 1 0 0 0 0 0 0 0 0 0 0 1
Hourglass (n=12) 0% | 0% | 8% | 0% | 0% | 0% | 0% | 0% 0% 0% 0%]| 0%]| 0% 0.1%
0 0 10 2 2 0 1 0 0 0 0 0 0 7
Spoon (n=200)
0% | 0% | 5% | 2% | 1% | 0% | 1% | 0% | 0% | 0% | 0% | 0% | 0% 1.8%
0 0 0 0 0 0 0 0 0 0 0 0 0 0
Diamond (n=8) 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0%]| 0% 0% 0%]| 0%]| 0% 0.0%
0 0 Z 3 Z 0 2 0 0 0 0 0 0 13
Bottom Hourglass
(n=123) 0% | 0% | 3% | 2% | 3% | 0% | 2% | 0% | 0% | 0% | 0%]| 0%| 0% 1.4%
0 0 0 0 0 0 0 0 0 0 0 0 0 0
Top Hourglass
(n=28) 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0% 0% 0%]| 0%]| 0% 0.0%
0 0 0 0 0 0 0 0 0 0 0 0 0 0
Oval
(n=165) 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0% 0% 0%]| 0%]| 0% 0.0%
0 0 0 0 0 0 0 0 0 0 0 0 0 0
Inverted Triangle
(n=32) 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0% 0% 0%]| 0%]| 0% 0.0%
0 0 0 0 0 0 0 0 0 0 0 0 0 0
Triangle (n=80) 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0% 0% 0%]| 0%]| 0% 0.0%
0 0 2 0 0 1 0 0 0 0 0 0 0 3
Rectangle
(n=287) 0% | 0% | 1% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0%]| 0%]| 0% 0.3%
Total Count Met 0 0 EN; 7 6 1 3 0 0 0 0 0 0 34
(n=935)
Total % Met Each 3.6%
Size 0.0% | 0.0% | 1.8% | 07% | 0.6% | 01% | 03% | 0.0% | 00% | 0.0% | 0.0% | 00% | 0.0%
Total Count
Unmet (n=935) 901
Total % Unmet
Each Size 96.4%

78



Table 4.29 shows the results for fit of Tops in the Ashley Stewart sizing standard. There

were 24.5% (229 subjects) of SizeUSA subjects whose measurements fell within the range

defined for sizes 14-26, where the measurements were defined by size 16 (10.8% or 101

subjects), size 18 (7.4% or 69 subjects), size 20 (3.5% or 33 subjects), size 22 (1.3% or 12

subjects) and size 24 (1.1% or 10 subjects). While there were 229 out of 935 subjects that fit this

standard in terms of Tops, 706 subjects (75.5%) of the SizeUSA sample did not fit this standard.

Out of the total sample, 12.7% (119 subjects) of the sample that fit Ashley Stewart Tops were

Rectangle shaped, 4.2% (39 subjects) were Spoon, 2.8% (26 subjects) were Bottom Hourglass,

2.2% (21 subjects) were Inverted Triangle and another 1.3% (12 subjects) were Top Hourglass.

Table 4.29.

Ashley Stewart Sizing Standard Fit Totals (Tops).

Ashley

2| 14 16| 18| 20| 22| 24| 26| 28| 30| 32| 34| 36| Stewart

Hourglas 0 0 6 0 0 0 0 0 0 0 0 0 0 6

(n=12) 0% | 0% | 50% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.6%

0 1 21 9 4 2 2 0 0 0 0 0 0 39

Spoon ("=200) " —Gor o5 | 11% | 5% | 2% | 1% | 1% | 0% | 0% | 0% | 0% | 0% | 0% 4.2%

0 0 0 0 0 0 0 0 0 0 0 0 0 0

Diamond (n=8) G065 [ 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.0%

Bottom 0 0 11 7 5 0 2 1 0 0 0 0 0 26
Hourglass

(1212) 0% | 0% | 9% | 6% | 4% | 0% | 2% | 1% | 0% | 0% | 0% | 0% | 0% 2.8%

Top Hourglass 0 0 6 Z 2 0 0 0 0 0 0 0 0 7

(n=28) 0% | 0% | 21% | 14% | 7% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 1.3%

oval 0 0 1 2 2 0 0 1 0 0 0 0 0 6

(n=165) 0% | 0% | 1% | 1% | 1% | 0% | 0% | 1% | 0% | 0% | 0% | 0% | 0% 0.6%

Inverted 0 0 3 8 8 1 1 0 0 0 0 0 0 21

T(;'igg')e 0% | 0% | 9% | 25% | 25% | 3% | 3% | 0% | 0% | 0% | 0% | 0% | 0% | 22%

0 0 0 0 0 0 0 0 0 0 0 0 0 0

Triangle (n=80) (o605 [ 096 | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.0%

Rectangle 0 0 53| 39| 12 9 5 1 0 0 0 0 0 119

(n=287) 0% | 0% | 18% | 14% | 4% | 3% | 2% | 0% | 0% | 0% | 0% | 0% | 0% | 12.7%
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Table 4.29. Continued.

Ashley

12 14 16 18 20 22 24 26 28 30 32 34 36 | Stewart
Total Count 229
Met (n=935) 0 1 101 69 33 12 10 3 0 0 0 0 0
Total % Met 24.5%
Each Size 0.0% | 0.1% | 10.8% | 7.4% | 3.5% | 1.3% | 1.1% | 0.3% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
Total Count
Unmet (n=935) 706
Total % Unmet
Each Size 75.5%

Table 4.30 shows the results for fit of Bottoms in the Ashley Stewart sizing standard.

There were 14.9% (139 subjects) of SizeUSA subjects that fit into sizes 14-30 whose

measurements fell within the range defined by size 16 (7.2% or 67 subjects), size 18 (2.9% or 27

subjects), size 20 (2.4% or 22 subjects), size 22 (0.4% or 4 subjects) and size 24 (1.3% or 12

subjects). While 139 out of 935 subjects fit the Ashley Stewart Bottoms standard, 796 subjects

(85.1%) were not able to fit within this standard Out of the total sample, 7.7% (72 subjects) that

fit the standard for Ashley Stewart Bottoms were Spoon shaped and another 5.9% (55 subjects)

were Bottom Hourglass.

Table 4.30.

Ashley Stewart Sizing Standard Fit Totals (Bottoms).

Ashley

12 | 14 | 16 | 18 | 20 | 22 | 24 | 26 | 28 | 30 | 32 | 34 | 36 | Stewart

Hourglass 0 0 4 0 1 0 0 0 0 0 0 0 0 5

n= % | 0% | 33% | 0% | 8% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 5%
(n=12) 0 0% | 33 0 8 0 0 0 0 0 0 0 0 0

] 0 ol 36| 19| 12 1 2 1 0 1 0 0 0 72

Spoon (0=200) Gos [ 0% | 18% | 10% | 6% | 1% | 1% | 1% | 0% | 1% | 0% | 0% | 0% 77%

_ . 0 0 0 0 0 0 0 0 1 0 0 0 0 1

Diamond (n=8) ™00, 0% | 0% | 0% | 0% | 0% | 0% | 0% | 13% | 0% | 0% | 0% | 0% 0.1%

Bottom 0 1| 22 8 9 2| 10 0 2 1 0 0 0 55

Hourglass

(0=123) 0% | 1% | 18% | 7% | 7% | 2% | 8% | 0% | 2% | 1% | 0% | 0% | 0% 5.9%

Top Hourglass 0 0 2 0 0 0 0 0 0 0 0 0 0 2

(n=28) 0% | 0% | 7% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% 0.2%
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Table 4.30. Continued.

Ashley
12 14 16 18 20 22 24 26 28 30 32 34 36 Stewart
Oval 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(n=165) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.0%
Inverted 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Triangle
(n=32) (1] 0 0 (1] 0 (1] 0 (1] (1] 0 (1] 0 (1] U770
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.0%
Trianale (n=80 0 0 0 0 0 0 0 0 0 0 0 0 0 0
riangle (n=80) —60e 1096 | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0% | 0.0%
(n=287) 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.4%
Total Count 0 1 67 27 22 4 12 1 3 2 0 0 0 139
Met (n=935)
Total % Met 0.0% | 0.1% | 7.2% | 29% | 24% | 0.4% | 1.3% | 0.1% | 0.3% | 0.2% | 0.0% | 0.0% | 0.0% 14.9%
Each Size
Total Count
Unmet (n=935) 796
Total % Unmet
Each Size 85.1%

Avenue Sizing Standard Fit Analysis

The Avenue sizing standard provides measurements for 5 sizes. A fit analysis based on

numerical values was completed using the measurements of the bust, waist and hip dimensions.

See Tables 4.31-4.33 for development of this analysis. Table 4.31 shows the measurements for

sizes 14/16 through 30/32. These measurements were used to calculate tolerances and perform fit

analysis.

Table 4.31.

Avenue Sizing Standard.

Size Bust Waist Hips
14/16 42 - 46 33-37 44 — 48
18/20 46 - 50 37-41 48 — 52
22124 50 -54 41 -45 52 - 56
26/28 54 - 58 45 -49 56 — 60
30/32 58 — 62 49 - 53 60 — 64

Note: Measurement data retrieved on August 20, 2018 from: https://www.avenue.com. This table
shows the raw measurement data available online for Ashley Stewart Sizing Standard.
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Table 4.32 shows that there were no intervals between sizes represented in this sizing

standard. Tolerances did not need to be calculated so the beginning and ending measurement

were used in the formulas displayed in the table below to analyze fit.

Table 4.32.

Avenue Sizing Standard Tolerances.

Size 14/16 18/20 22/24 26/28 30/32
Bust 42-46
Waist 33-37
Low Hip 44-48
Ranges between sizes (Tolerances)
Bust 42 46 50 54 58 62
Waist 33 37 41 45 49 53
Low Hip 44 48 52 56 60 64

Note: Measurement data retrieved on August 20, 2018 from: https://www.avenue.com. This table
shows the raw measurement data available online for Ashley Stewart Sizing Standard.

Table 4.33 shows the formulas used in the fit analysis for the Avenue Sizing Standard.

Each SizeUSA plus-size subject’s bust, waist, and hip measurements were put into the formulas

to determine where their measurements fit the standard. The beginning and ending measurement

from Table 4.29 were used in the formulas displayed in the table below to analyze fit.

Table 4.33.

Avenue Sizing Standard Formulas.

Avenue
Size Bust Waist Hip
42-46 33-37 44-48
14716 >=42 | <=46 | >=33 | <=37 | >=44 | <=48
46-50 37-41 48-52
18120 >=46 | <=50 | >=37 | <=41 | >=48 | <=52
9924 50-54 41-45 52-56
>=50 | <=54 | >=41 | <=45 | >=52 | <=56
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Table 4.33. Continued.

Avenue
54-58 45-49 56-60
26/28
>=54 | <=58 | >=45 | <=49 | >=56 | <=60
58-62 49-53 60-64
30/32
>=58 | <=62 | >=49 | <=53 | >=60 | <=63

Note: Measurement data retrieved on August 20, 2018 from: https://www.avenue.com.

Fit Output for Avenue. Fit was tested for Whole Garments (bust, waist and hips), Tops
(bust and waist) and Bottoms (waist and hips). The results of the fit analysis for Whole Garments
(Table 4.34), Tops (Table 4.35) and Bottoms (Tables 4.36) are presented in the tables below.

Table 4.34 shows the results for fit of Whole Garments in the Avenue sizing standard.
There were 15.9% (149 subjects) of SizeUSA subjects that fit into sizes 14-16 through 22-24,
with measurements defines by sizes 14-16 (12% or 112 subjects), sizes 18-20 (2.8% or 26
subjects) and sizes 22-24 (1.2% or 11 subjects). There was a significant number (84.1% or 786
subjects) of SizeUSA subjects that did not fit this standard. Out of the total sample, 6.4% (60
subjects) of the sample that fit this standard for Avenue Whole Garments were Spoon shaped,
3.6% (34 subjects) were Rectangle, 3.5% (33 subjects) were Bottom Hourglass and another 1.1%

(10 subjects) were Hourglass.

Table 4.34.

Avenue Sizing Standard Fit Totals (Whole Garments).

14-16 | 18-20 22-24 26-28 30-32 Avenue
10

Hourglass (n=12) 8 L L s s 5
67% 8% 8% 0% 0% 1.1%
60

Spoon (n=200) =t oL 4 s s 5
23% 5% 2% 0% 0% 6.4%
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Table 4.34. Continued.

14-16 | 18-20 22-24 26-28 30-32 Avenue

. 0 0 0 0 0 0
Diamond (n=8)
0% 0% 0% 0% 0% 0.0%
33
Bottom Hourglass (n=123) L . 2 e e 35%
15% 7% 4% 0% 0% 2%
2 0 0 0 0 2
Top Hourglass (n=28)
7% 0% 0% 0% 0% 0.2%
Oval 5 2 0 0 0 7
(n=165) 3% 1% 0% 0% 0% 0.7%
. 0 0 0 0 0 0
Inverted Triangle (n=32)
0% 0% 0% 0% 0% 0.0%
. 1 2 0 0 0 3
Triangle (n=80)
1% 3% 0% 0% 0% 0.3%
31 2 1 0 0 34
Rectangle (n=287)

11% 1% 0% 0% 0% 3.6%
Total Count Met (n=935) 112 26 11 0 0 149
Total % Met Each Size 12.0% 2.8% 1.2% 0.0% 0.0% 15.9%
Total Count Unmet (n=935) 786
Total % Unmet Each Size 84.1%

Table 4.35 shows the results for fit of Tops in the Avenue sizing standard. There were
36.8% (344 subjects) of the SizeUSA plus-size sample that fit throughout the sample. Fit
occurred in sizes 14-16 (24% or 232 subjects), 18-20 (8.8% or 82 subjects) and 22-24 (3.0% or
28 subjects). There was a significant number of SizeUSA subjects that were not able to fit this
standard (63.2% or 591 subjects). Out of the total sample, 16.7% (156 subjects) of the sample
that fit this standard for Avenue Tops were Rectangle shaped, 8.0% (75 subjects) were Spoon,

4.3% (40 subjects) were Bottom Hourglass, 2.1% (20 subjects) were Oval, 2.1% (20 subjects)

were Inverted Triangle, 1.9% (18 subjects) were Top Hourglass and another 1.3% (12 subjects)

were Hourglass.
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Table 4.35.

Avenue Sizing Standard Fit Totals (Tops).

14-16 | 18-20 22-24 26-28 30-32 Avenue
12

Hourglass (n=12) oL L L s s 5
83% 8% 8% 0% 0% 1.3%
75

Spoon (n=200) o 2 J L s 5
27% 8% 3% 1% 0% 8.0%
0

Diamond (n=8) s s s s s 5
0% 0% 0% 0% 0% 0.0%
40

Bottom Hourglass (n=123) 42 oL J s s 5
20% 8% 4% 0% 0% 4.3%
18

Top Hourglass (n=28) 12 g s s s 5
43% 21% 0% 0% 0% 1.9%
Oval 11 6 2 0 1 20
(n=165) 7% 4% 1% 0% 1% 2.1%
20

Inverted Triangle (n=32) g 11 g s s 5
19% 34% 9% 0% 0% 2.1%
. 1 2 0 0 0 3

Triangle (n=80)

1% 3% 0% 0% 0% 0.3%
156

Rectangle (n=287) oe ot 12 s s 9
39% 11% 4% 0% 0% 16.7%
Total Count Met (n=935) 232 82 28 1 1 344
Total % Met Each Size 24.8% 8.8% 3.0% 0.1% 0.1% | 36.8%
Total Count Unmet (n=935) 591
Total % Unmet Each Size 63.2%

Table 4.36 shows the results for fit of Bottoms in the Avenue sizing standard. There were

33.8% (316 subjects) of the SizeUSA plus-size sample that fit into this standard. Fit occurred in

sizes 14-16 (22.6% or 211 subjects), 18-20 (7.2% or 67 subjects) and 22-24 (3.2% or 30
subjects). There was a significant number of SizeUSA subjects that were not able to fit this
standard (66.2% or 619 subjects). Out of the total sample, 15.3% (143 subjects) of the sample
that fit this standard for Avenue Bottoms were Spoon shaped, 9.7% (91 subjects) were Bottom

Hourglass, 3.6% (34 subjects) were Rectangle and another 1.9% (18 subjects) were Triangle.
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Table 4.36.

Avenue Sizing Standard Fit Totals (Bottoms).

14-16 18-20 | 22-24 26-28 30-32 | Avenue
8 1 1 0 0 10
Hourglass (n=12)

67% 8% 8% 0% 0% 1.1%
97 35 9 1 1 143

Spoon (n=200)
49% 18% 5% 1% 1% | 15.3%
. 0 1 1 1 0 3

Diamond (n=8)
0% 13% 13% 13% 0% 0.3%
48 22 18 2 1 91

Bottom Hourglass (n=123)
39% 18% 15% 2% 1% 9.7%
9 0 0 0 0 9
Top Hourglass (n=28)
32% 0% 0% 0% 0% 1.0%
Oval 6 2 0 0 0 8
(n=165) 4% 1% 0% 0% 0% 0.9%
. 0 0 0 0 0 0
Inverted Triangle (n=32)

0% 0% 0% 0% 0% 0.0%
. 12 4 0 2 0 18

Triangle (n=80)
15% 5% 0% 3% 0% 1.9%
31 2 1 0 0 34

Rectangle (n=287)

11% 1% 0% 0% 0% 3.6%
Total Count Met (n=935) 211 67 30 6 2 316
Total % Met Each Size 22.6% 7.2% 3.2% 0.6% 0.2% | 33.8%
Total Count Unmet (n=935) 619
Total % Unmet Each Size 66.2%

JCPenney-Plus Fit Analysis

The JCPenney sizing standard provides measurements for 11 sizes. A fit analysis based
on numerical values was completed using the measurements of the bust, waist and hip
dimensions. See Tables 4.37-4.39 for development of this analysis. Table 4.37 shows the
measurements for sizes 14W to 34W. These measurements were used to calculate tolerances and

perform fit analysis.
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Table 4.37.

JCPenney-Plus Sizing Standard.

Size Size Bust Waist Hip
0X 14W 42 36 45
1X 16W 44 38 47
1X 18W 46 40 49
2X 20w 48 42 51
2X 22W 50 44 53
3X 24W 52 46 55
3X 26W 54 48 57
4X 28W 56 50 59
4X 30W 58 52 61
5X 32w 60 54 63
5X 34W 62 56 65

Note: Measurement data retrieved December 22, 2016 JCPenney from:
http://www.jcpenney.com/.

Table 4.38 shows the method used to prepare sizing data to be analyzed with subject data.
The numbers in red represents intervals between sizes. The tolerances are the numbers in Italics
which represent the measurement minus half of the interval (Ex. Size 14W Bust: 42-(2/2)=41;
for size 14W beginning measurement only). All other ending measurements for each size follow

the formula; measurement plus half of the interval (Ex. Size 14W Bust: 42+(2/2)=43).

Table 4.38.

JCPenney-Plus Sizing Standard Tolerances.

Size 0X 1X 1X 2X 2X 3X
Size 14W 16W 18W 20w 22W 24W
Bust 42 44 46 48 50 52
Waist 36 38 40 42 44 46
Hip 45 47 49 51 53 55
Ranges between sizes (Tolerances)
Bust | 41 43 45 47 49 51 53
Waist | 35 37 39 41 43 45 47
Hip | 44 46 48 50 52 54 56
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Table 4.38. Continued.

Size 3X 4X 4X 5X 5X

Size 26W 28W 30W 32W 34W

Bust 54 62

Waist 48 56

Hip 57 65

Ranges between sizes (Tolerances)
Bust | 53 55
Waist | 47 49 51 53 55 57

Hip | 56 58 60 62 64 66

Note: Measurement data retrieved December 22, 2016 JCPenney from:
http://www.jcpenney.com/.

Table 4.39 shows the formulas that were used in the fit analysis for JCPenney-Plus. Each

SizeUSA plus-size subject’s bust, waist, and hip measurements were put into the formulas to

determine where their measurements fit the standard. Tolerances from Table 4.35 were used in

the formulas displayed in the table below to analyze fit.

Table 4.39.

JCPenney-Plus Sizing Standard Formulas.

JCPenney-Plus
Size Bust Waist Hip
42 36 45
0x MW 39,25 | <4075 | >=30.75 | <3225 | >=40.25 | <42.75
44 38 47
W ™ 4075 | <425 | >=3225 | <34 >=4275 | <45
X 46 40 49
18W
>=425 | <445 >=34 | <36 >=45 | <47
SOW 48 42 51
ox >=445 | <465 >=36 | <38 >=47 | <49
soW 50 44 53
>=465 | <485 >=38 | <40 >=49 | <51
" 52 46 55
>=485 | <505 >=40 | <42 >=51 | <53
3X
54 48 57
26W
>=50.5 | <525 >=42 | <44 >=53 | <55
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Table 4.39. Continued.

Size Bust Waist Hip
28w 56 50 59
>=525 | <545 >=44 | <46 >=55 | <57
4X
58 52 61
30W
>=545 | <565 >=46 | <48 >=57 | <59
oW 60 54 63
>=565 | <585 >=48 | <50 >=59 | <61
oX 62 56 65
34w
>=585 | <605 >=50 | <52 >=61 | <63

Note: Measurement data retrieved December 22, 2016 JCPenney from:
http://www.jcpenney.com/.

Fit Output for JCPenney-Plus. Fit was tested for Whole Garments (bust, waist and
hips), Tops (bust and waist) and Bottoms (waist and hips). The results of the fit analysis for
Whole Garments (Table 4.40), Tops (Table 4.41) and Bottoms (Table 4.42) in JCPenney Plus-
sizes are presented below.

Table 4.40 shows the results for fit of Whole Garments in the JCPenney Plus sizing
standard. There were 8.3% (78 subjects) of the SizeUSA plus-size sample that fit into sizes
14W-26W, with measurements defined by size 14W (4.4% or 41 subjects) and size 16W (2.1%
or 20 subjects). There was a significant number of the SizeUSA plus-size sample (91.7% or 857
subjects) that were not able to fit this standard. Out of the total sample, 3.1% (29 subjects) of the
sample that fell within the measurements defined by JC Penney Plus Whole Garments were
Spoon shaped, 2.1% (20 subjects) were Bottom Hourglass and another 1.7% (16 subjects) were

Triangle.
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Table 4.40.

JCPenney Sizing Standard Fit Totals (Whole Garments).

JCP
14W | 16W | 18W | 20W | 22W | 24w | 26W | 28W | 30W | 32W | 34W | Plus

Hourglass 0 0 0 0 0 0 0 0 0 0 0 0
(n=12) 0% | 0% | 0% | 0% | 0%| 0%| 0%| 0%| 0%| 0%| 0% |0.0%

18 7 2 0 2 0 0 0 0 0 0 29
9% 4% 1% 0% 1% 0% 0% 0% 0% 0% 0% | 3.1%

Spoon (n=200)

Diamond (n=8)
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% | 0.0%

Bottom 10 5 1 1 3 0 0 0 0 0 0| 20
Hourglass

(n=123) 8% | 4% | 1% | 1% | 2% | 0% | 0% | 0% | 0% | 0% | 0% |21%
Top Hourglass 0 0 0 0 0 0 0 0 0 0 0 0
(n=28) 0% | 0% | 0% | 0% | 0%| 0%| 0%| 0%| 0%| 0%| 0% |0.0%

Oval 4 4 0 0 0 0 0 0 0 0 0 8
(n=165) 2% | 2% | 0% | 0% | 0% | O0%| 0%| 0%| 0%| 0%| 0% |0.9%
Inverted 0 0 0 0 0 0 0 0 0 0 0 0
Triangle

(n=32) 0% | 0% | 0% | 0% | 0%| 0%| 0%| 0%| 0%| 0%| 0% |0.0%

Triangle (n=80)
6% 5% 4% 1% 0% 3% 1% 0% 0% 0% 0% | 1.7%

Rectangle 4 0 1 0 0 0 0 0 0 0 0 5
(n=287) 1% | 0% | 0% | 0%| 0%| 0% | 0%| 0%| 0%| 0%| 0% ]|05%
Total Count
Met (n=935) 41 20 7 2 5 2 1 0 0 0 0 78
Total % Met
Each Size 44% | 21% | 0.7% | 0.2% | 0.5% | 0.2% | 0.1% | 0.0% | 0.0% | 0.0% | 0.0% | 8.3%
Total Count
Unmet (n=935) 857
Total % Unmet
Each Size 91.7%

Table 4.41 shows the results for fit of Tops in the JCPenney Plus sizing standard. There
were SizeUSA subjects that fit into sizes 14W-28W. For this standard, 34.2% (320 subjects) of
the total sample (935 subjects) fit. Fit occurred in size 14W (14% or 131 subjects), 16W (9.1% or
85 subjects), 18W (4.2% or 39 subjects), 20W (2.6% or 24 subjects) and 22W (2.4% or 22
subjects). There was a significant number of SizeUSA plus-size subjects (65.8% or 615 subjects)

that were not able to fit this standard. Out of the total sample, 11.4% (107 subjects) of the sample
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that fell within the measurements defined by JC Penney Plus Tops were Rectangle shaped, 8.3%
(78 subjects) were Oval, 7.4% (69 subjects) were Spoon, 4.5% (42 subjects) were Bottom

Hourglass and 1.7% (16 subjects) were Triangle.

Table 4.41.

JCPenney Sizing Standard Fit Totals (Tops).

JCP
14w | 16W | 18W | 20w | 22w | 24w | 26w | 28w | 30w | 32w | 34w | Plus
Hourglass 0 0 0 0 0 0 0 0 0 0 0 0
(n=12) 0% | 0% | 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%]| 0.0%
Spoon (1=200) 4| 17| 11 1 3 0 2 1 0 0 0 69
17% | 9% | 6% | 1% | 2% | 0% | 1% | 1% | 0% | 0% | 0% | 7.4%
Diamond (n=8) 0 0 0 0 0 0 0 0 0 0 0 0
0% | 0% | 0%| 0% | 0%| 0%| 0%| 0%| 0% | 0%| 0%| 00%
Bottom il 12 3 4 5 2 0 1 0 0 0 42
Hourglass
(n=123) 12% | 10% | 2% | 3% | 4% | 2% | 0% | 1% | 0% | 0% | 0% | 45%
Top Hourglass 0 0 0 0 0 0 0 0 0 0 0 0
(n=28) 0% | 0% | 0%| 0% | 0%| 0%| 0%| 0%| 0% | 0%| 0%| 00%
Oval 2| 23 8 4 7 1 2 1 0 0 0 78
(n=165) 19% | 14% | 5% | 2% | 4% | 1% | 1% | 1% | 0% | 0% | 0% | 83%
Inverted Triangle 0 2 2 3 0 1 0 0 0 0 0 8
(n=32) 0% | 6% | 6% | 9% | 0% | 3% | 0%| 0%| 0% | 0%| 0%| 09%
Triangle (v=80) 5 4 3 1 0 2 1 0 0 0 0 16
6% | 5% | 4% | 1% | 0% | 3% | 1% | 0% | 0% | 0% | 0% | 1.7%
Rectangle 5| 27| 12| 1 7 5 0 0 0 0 0| 107
(n=287) 16% | 9% | 4% | 4% | 2% | 2% | 0% | 0% | 0% | 0% | 0% | 11.4%
Total Count
Met (n=935) 131 85| 39| 24| 2| 1 5 3 0 0 0| 320
Total % Met
Each Size 14.0% | 9.1% | 4.2% | 2.6% | 2.4% | 1.2% | 0.5% | 0.3% | 0.0% | 0.0% | 0.0% | 34.2%
Total Count
Unmet (n=935) 615
Total % Unmet
Each Size 65.8%

Table 4.42 shows the results for fit of Bottoms in the JCPenney Plus sizing standard.

There were 20.6% (193 subjects) of SizeUSA plus-size sample that fit into sizes 14W-26W, with
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measurements defined by sizes 14W (11.2% or 105 subjects), 16W (4.9% or 46 subjects) and

18W (1.7% or 16 subjects). There was a significant number of the SizeUSA plus-size sample

that were not able to fit this standard (79.4% or 742 subjects). Out of the total sample, 5.3% (50

subjects) of the sample that fell within the measurements defined by JC Penney Plus Bottoms

were Spoon shaped, 5.2% (49 subjects) were Rectangle, 4.0% (37 subjects) were Bottom

Hourglass, 2.9% (27 subjects) were Triangle, 1.7% (16 subjects) were Oval and another 1.1%

(10 subjects) were Top Hourglass.

Table 4.42.

JCPenney Sizing Standard Fit Totals (Bottoms).

JCP
14w | 16W | 18W | 20w | 22w | 24w | 26w | 28w | 30w | 32w | 34w | Plus
Hourglass 1 0 1 0 0 0 0 0 0 0 0 2
(n=12) 8% | 0% | 8% | 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 02%
Spoon (1=200) 2| 10 6 0 2 0 0 0 0 0 0 50
16% | 5% | 3% | 0%| 1% | 0% | 0% | 0% | 0%| 0% | 0%| 53%
Diamond (n=8) 0 0 0 0 1 0 1 0 0 0 0 2
0% | 0% | 0% | 0%| 13% | 0% | 13% | 0% | 0% | 0% | 0% | 0.2%
Bottom 18 6 2 8 7 1 0 0 0 0 0 37
Hourglass
(n=123) 15% | 5% | 2% | 2% | 6% | 1% | 0% | 0% | 0%| 0% | 0% | 4.0%
Top Hourglass 8 2 0 0 0 0 0 0 0 0 0 10
(n=28) 20% | 7% | 0% | 0%| 0% | 0%| 0%| 0%| 0%| 0% | 0%| 1.1%
Oval 6 6 2 1 0 1 0 0 0 0 0 16
(n=165) 4% | 4% | 1% | 1% | 0% | 1% | 0% | 0% | 0% | 0% | 0% | 1.7%
Inverted Triangle 0 0 0 0 0 0 0 0 0 0 0 0
(n=32) 0% | 0% | 0% | 0%| 0%| 0% | 0%| 0%| 0%| 0%| 0% | 0.0%
Triangle (v=80) 12 6 4 1 0 2 2 0 0 0 0 27
15% | 8% | 5% | 1% | 0% | 3% | 3% | 0%| 0%| 0% | 0% | 2.9%
Rectangle 28 16 1 3 1 0 0 0 0 0 0 49
(n=287) 0% | 6% | 0%| 1%| 0% | 0% | 0% | 0%| 0%| 0% | 0%| 52%
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Table 4.42. Continued.

JCP
14W 16W | 18W | 20W | 22W | 24W | 26W | 28W | 30W | 32W | 34W | Plus
Total Count
Met (n=935) 105 46 16 8 11 4 3 0 0 0 0 193
Total % Met
Each Size 11.2% | 4.9% | 1.7% | 0.9% | 1.2% | 0.4% | 0.3% | 0.0% | 0.0% | 0.0% | 0.0% | 20.6%
Total Count
Unmet (n=935) 742
Total % Unmet
Each Size 79.4%

Lane Bryant Sizing Standard Fit Analysis

Lane Bryant’s sizing standard for provides measurements for 10 sizes. A fit analysis

based on numerical values was completed using the measurements of the bust, waist and low hip

dimensions. See Tables 4.43-4.45 for development of this analysis. Table 4.43 shows the

measurements for sizes 14 to 32. These measurements will be used to calculate tolerances and

perform fit analysis.

Table 4.43.

Lane Bryant Sizing Standard.

Size Bust Waist Low Hip
14 40 34 42
16 42 36 44
18 44 38 46
20 46 40 48
22 48 42 50
24 50 44 52
26 52 46 54
28 54 48 56
30 56 50 58
32 58 52 60

Note: Measurement data retrieved December 22, 2016 from Lane Bryant:
https://www.lanebryant.com/. This table shows the raw measurement data available online for
Lane Bryant Sizing Standard.
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Table 4.44 shows the method used to prepare sizing data to be analyzed with subject data.
The numbers in red represents intervals between sizes. The tolerances are the numbers in Italics
which represent the measurement minus half of the interval (Ex. Size 14 Bust: 40-(2/2)=39; for
size 14 beginning measurement only). All other ending measurements for each size follow the

formula; measurement plus half of the interval (Ex. Size 14 Bust: 40+(2/2)=41).

Table 4.44.

Lane Bryant Sizing Standard Tolerances.

Size 22 24 26 28 30 32

Bust 48 50 52 54 56

Waist 42 44 46 48 50

Low Hip 50 52 54 56 58 60 |
Ran

es between sizes (Tolerances)
Bust 47 49 51 53 55 57 59
Waist 33 35 37 39 41 43 45 47 49 51 53
LowHip |41 43 45 47 49 51 53 55 57 59 61

Note: Measurement data retrieved December 22, 2016 from Lane Bryant:
https://www.lanebryant.com/.

Table 4.45 shows the formulas that were used in the fit analysis. Each SizeUSA plus-size
subject’s bust, waist and hip measurements were put into the formulas to determine where their
measurements fit the standard. Tolerances from Table 4.44 were used in the formulas displayed

in the table below to analyze fit.

Table 4.45.

Lane Bryant Sizing Standard Formulas.

Lane Bryant
Size Bust Waist Low Hip
14 40 34 42
>=39 | <41 | >=33 | <35 | >=41 | <43
16 42 36 44
>=41 | <43 [ >=35 | <37 | >=43 | <45
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Table 4.45. Continued.

Size Bust Waist Low Hip
18 44 38 46
>=43 | <45 | >=37 | <39 | >=45 | <47
20 46 40 48
>=45 | <47 [ >=39 | <41 [ >=47 | <49
” 48 42 50
>=47 | <49 [ >=41 | <43 | >=49 | <51
» 50 44 52
>=49 | <51 | >=43 | <45 | >=51 | <53
’6 52 46 54
>=51 | <53 | >=45 | <47 | >=53 | <55
-8 54 48 56
>=53 | <55 | >=47 | <49 | >=55 | <57
20 56 50 58
>=55 | <57 | >=49 | <51 | >=57 | <59
2 58 52 60
>=57 | <59 | >=51 | <53 | >=59 | <61

Note: Measurement data retrieved December 22, 2016 from Lane Bryant:
https://www.lanebryant.com/.

Fit Output for Lane Bryant. The measurement for the hip dimensions for SizeUSA
subjects was used to analyze fit with Lane Bryant’s low hip measurements. Fit was evaluated
based on the measurements from the SizeUSA plus-size subjects for Whole Garments (bust,
waist and hip), Tops (bust and waist) and Bottoms (waist and hip). The results of the fit analysis
for Whole Garments (Table 4.46), Tops (Table 4.47) and Bottoms (Table 4.48) in Lane Bryant
are presented in the following tables.

Table 4.46 shows the results for fit of Whole Garments in the Lane Bryant’s sizing
standard. There were subjects form the SizeUSA plus-size sample that fit into sizes 14-28. For
this standard, 12.4% (116 subjects) of the total sample (935 subjects) fit into this standard for
Lane Bryant Whole Garments. Subject’s measurements fell within the ranges defined by size 14
(2.1% or 20 subjects), size 16 (4.6% or 43 subjects), size 18 (2.8% or 26 subjects) and size 20
(1.2% or 11 subjects). There was a significant number of SizeUSA plus-size subjects (87.6% or

819 subjects) that were not able to fit this standard. Out of the total sample, 4.1% (38 subjects)
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of the sample that fit this standard for Lane Bryant Whole Garments were Oval shaped, 3.3% (31

subjects) were Rectangle, 2.7% (25 subjects) were Spoon and 1.6% (15 subjects) were Triangle.

Table 4.46.

Lane Bryant’s Sizing Standard Fit Totals (Whole Garments).

Lane
14| 16| 18] 20| 22| 24| 26| 28| 30| 32]Bryant
Hourglass (n=12) e e e v v v e e e v e
0% | 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 00%
Spoon (n=200) 9| 11 3 1 0 1 0 0 0 0 25
5% | 6% | 2% | 1%| 0%| 1% | 0%| 0%| 0%| 0%| 27%
Diamond (n<8) 0 0 0 0 0 0 0 0 0 0 0
0% | 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 00%
Bottom Hourglass 0 1 5 0 1 0 0 0 0 0 7
(n=123) 0% | 1% | 4% | 0% | 1%| 0%| 0%| 0%| 0%| 0%| 07%
Top Hourglass (n=28) e e e v v v e e e v e
0% | 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 00%
Oval 6| 14 8 4 2 3 0 1 0 0 38
(n=165) 4% | 8% | 5% | 2% | 1% | 2| 0% | 1%| 0% | 0%| 41%
Inverted Triangle 0 0 0 0 0 0 0 0 0 0 0
(n=32) 0% | 0% | 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 00%
Triangle (1=80) 4 2 4 2 1 0 2 0 0 0 15
5% | 3% | 5%| 3% | 1%| 0%| 3% | 0%| 0%| 0%| 16%
Restangle (n=287) 1] 15 6 4 2 1 2 0 0 0 31
0% | 5% | 2%| 1%| 1%| 0%| 1%| 0% | 0% | 0%| 33%
Total Count Met
(n=935) 20| 43| 26| 11 6 5 4 1 0 0 116
Total % Met Each Size | 2.1% | 4.6% | 2.8% | 1.2% | 0.6% | 05% | 0.4% | 0.1% | 0.0% | 0.0% | 12.4%
Total Count Unmet
(n=935) 819
Total % Unmet Each
Size 87.6%

Table 4.47 shows the results for fit of Tops in the Lane Bryant’s sizing standard. There
were 40.9% (382 subjects) of the SizeUSA plus-size sample that fit throughout the sample. The

range of measurements were defined by size 14 (6.6% or 62 subjects), size 16 (14% or 131
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subjects), size 18 (9.1% or 85 subjects), size 20 (4.2% or 38 subjects), size 22 (2.6% or 24
subjects) and size 24 (2.4% or 22 subjects). There was a significant number of SizeUSA plus-
size subjects (59.1% or 553 subjects) that were not able to fit this standard. Out of the total
sample, 12.1% (113 subjects) of the sample that fit the measurements defined by Lane Bryant
Tops were Rectangle shaped, 10.1% (94 subjects) were Spoon, 9.4% (88 subjects) were Oval,

5.9% (55 subjects) were Bottom Hourglass and another 2.6% (24 subjects) were Triangle.

Table 4.47.

Lane Bryant Sizing Standard Fit Totals (Tops).

Lane
14 16| 18| 20| 22| 24| 26| 28| 30| 32| Bryant
Hourglass (n=12) v e e e v v e e v v v
0% 0% | 0% | 0%| 0%| 0% | 0%| 0%| 0%| 0%| 00%
Spoon (n=200) 25 34| 17| 11 1 3 0 2 1 0 94
13% | 17% | 9% | 6% | 1% | 2% | 0% | 1% | 1% | 0% | 10.1%
Diamond (n=8) 0 0 0 0 0 0 0 0 0 0 0
0% 0% | 0% | 0%| 0%| 0% | 0%| 0%| 0%| 0%| 00%
Bottom Hourglass 13 15 12 3 4 5 2 0 1 0 55)
(n=123) 11% | 12% | 10% | 2% | 3% | 4% | 2% | 0% | 1% | 0% | 59%
Top Hourglass 0 0 0 0 0 0 0 0 0 0 0
(n=28) 0% 0% | 0% | 0%| 0%| 0% | 0%| 0%| 0%| 0%| 00%
Oval 10 32| 23 8 4 7 1 2 1 0 88
(n=165) 6% | 19% | 14% | 5% | 2% | 4% | 1% | 1% | 1% | 0% | 9.4%
Inverted Triangle 0 0 2 2 3 0 1 0 0 0 8
(n=32) 0% 0% | 6% | 6% | 9% | 0% | 3%| 0%| 0%| 0%| 09%
Triangle (1=80) 8 5 4 3 1 0 2 1 0 0 24
10% 6% | 5% | 4% | 1% | 0% | 3% | 1% | 0% | 0% | 26%
Restangle (n=287) 6 5| 27| 12| 11 7 5 0 0 0 113
2% | 16% | 9% | 4% | 4% | 2% | 2| 0% | 0% | 0% | 121%
Total Count Met
(n=935) 62| 131| 85| 39| 24| 2| 1 5 3 0 382
Total % Met Each
Size 6.6% | 14.0% | 9.1% | 4.2% | 2.6% | 2.4% | 1.2% | 05% | 0.3% | 0.0% | 40.9%
Total Count Unmet
(n=935) 553
Total % Unmet Each
Size 59.1%




Table 4.48 shows the results for fit of Bottoms in the Lane Bryant’s sizing standard.
There were 30.7% (287 subjects) of SizeUSA plus-size sample that fit into sizes 14-30, with
measurements defined by size 14 (6.3% or 59 subjects), size 16 (11.1 % or 104 subjects), size 18
(6.6% or 62 subjects) and size 20 (2.7% or 25 subjects). There was a significant number of the
SizeUSA plus-size sample (69.3% or 648 subjects) that were not able to fit this standard. Out of
the total sample, 12.5% (117 subjects) of the sample that fit the range of measurements defined
by Lane Bryant Bottoms were Rectangle shaped, 5.6% (52 subjects) were Triangle, 5.5% (51

subjects) were Oval and 3.7% (35 subjects) were Spoon.

Table 4.48.

Lane Bryant Sizing Standard Fit Totals (Bottoms).

Lane

14 16 18 20 22 24 26 28 30 32 | Bryant
Hourglass (n=12) L v L v v L v v v v v
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.0%
11 15 6 2 0 1 0 0 0 0 35

Spoon (n=200)
6% 8% 3% 1% 0% 1% 0% 0% 0% 0% 3.7%
Diamond (n=8) 0 0 1 1 0 1 0 0 1 0 4
0% 0% | 13% | 13% 0% 13% 0% 0% | 13% 0% 0.4%
Bottom Hourglass (n=123) E = 8 L L 1 L L L L L
0% 3% 5% 0% 1% 1% 1% 0% 0% 0% 1.4%
Top Hourglass (n=28) 2 Y 1 L L E L L L L L3
18% 32% 4% 0% 0% 0% 0% 0% 0% 0% 1.6%
Oval 7 15 11 6 3 5 2 2 0 0 51
(n=165) 4% | 9% | 7% | 4% | 2% | 3%| 1% | 1%| 0% | 0% | 55%
Inverted Triangle  (n=32) E L E L L E L L L L L
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0.0%
Triangle (n=80) 10 13 11 10 4 1 2 1 0 0 52
13% 16% | 14% | 13% 5% 1% 3% 1% 0% 0% 5.6%
Rectangle (n=287) 26 48 26 6 6 3 2 0 0 0 117
9% 17% 9% 2% 2% 1% 1% 0% 0% 0% | 12.5%

98



Table 4.48. Continued.

Lane
14 16 18 20 22 24 26 28 30 32 | Bryant
Total Count Met (n=935) 59 104 62 25 14 12 7 3 1 0 287
Total % Met Each Size 6.3% | 11.1% | 6.6% | 2.7% | 1.5% | 1.3% | 0.7% | 0.3% | 0.1% | 0.0% | 30.7%
Total Count Unmet
(n=935) 648
Total % Unmet Each Size 69.3%

Lane Bryant-Kiyonna Sizing Standard Fit Analysis

Lane Bryant’s Kiyonna brand sizing standard provides measurements for 6 sizes. A fit

analysis based on numerical values was completed using the measurements of the bust, waist and

low hip dimensions. See Tables 4.49-4.51 for development of this analysis. Table 4.49 shows the

measurements for sizes 12 to 30/32. These measurements will be used to calculate tolerances and

perform fit analysis.

Table 4.49.

Lane Bryant-Kiyonna Sizing Standard.

Size Size Bust Waist Low Hip
0X 12 44 38 48
1X 14/16 445-48 | 385-42 | 485-52
2X 18/20 48.5-52 | 42.5-46 | 52.5-56
3X 22124 52.5-56 | 46.5-50 | 56.5-60
4X 26/28 56.5-62 | 50.5-56 | 60.5-66
5X 30/32 62.5-68 | 56.5-62 | 66.5-72

Note: Measurement data retrieved December 22, 2016 from Lane Bryant:
https://www.lanebryant.com/. This table shows the raw measurement data available online for
Lane Bryant- Kiyonna Sizing Standard.
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Table 4.50 shows the method used to prepare sizing data to be analyzed with subject data.
This table was presented in a range, so the beginning measure and ending measure where already
included. The numbers in red represents intervals between sizes. The tolerances are the numbers
in Italics which represent the measurement minus half of the interval (Ex. Size 12 Bust: 44-
(0.5/2)=43.75; for size 12 beginning measurement only). All other ending measurements for each
size follow the formula; measurement plus half of the interval (Ex. Size 12 Bust:

44+(0.5/2)=44.25).

Table 4.50.

Lane Bryant-Kiyonna Sizing Standard Tolerances.

Size 0X 1X 2X 3X 4X 5X

Size 12 14/16 18/20 22/24 26/28 30/32
Bust 44 44.5-48 48.5-52 52.5-56 56.5-62 62.5-68
Waist 38 38.5-42 42.5-46 46.5-50 50.5-56 56.5-62
h?;v 48 48.5-52 52.5-56 56.5-60 60.5-66 66.5-72

Ranges between sizes (Tolerances)

Bust 43.75 44.25 48.25 52.25 56.25 62.25 68.25
Waist 37.75 38.25 42.25 46.25 50.25 56.25 62.25
h?;v 47.75 48.25 52.25 56.25 60.25 66.25 72.25

Note: Measurement data retrieved December 22, 2016 from Lane Bryant:
https://www.lanebryant.com/.

Table 4.51 shows the formulas that were used in the fit analysis. Each SizeUSA plus-size
subject’s bust, waist and hip measurements were put into the formulas to determine where their
measurements fit the standard. Tolerances from Table 4.50 were used in the formulas displayed

in the following table to analyze fit.
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Table 4.51.

Lane Bryant-Kiyonna Sizing Standard Formulas.

Lane Bryant Kiyonna
Size Size Bust Waist Low Hip
ox i’ 44 38 48
>=4375 | <44.25 >=37.75 | <3825 | >=47.75| <48.25
44.5-48 38.5-42 48.5-52
X 14106 | 4425 | <=4825| >=38.25| <=42.25 | >=48.25 | <=52.25
48.5-52 42.5-46 52.5-56
2X 18720 "o _Ag25 | <=5225| >=4225]| <=46.25 | >=5225| <=56.25
52.5-56 46.5-50 56.5-60
3X 22124 5395 | <=56.25 | >=46.25| <=50.25| >=56.25 | <=60.25
56.5-62 50.5-56 60.5-66
4x 26128 . 5695 | <=62.25 | >=50.25| <=56.25| >=60.25| <=66.25
62.5-68 56.5-62 66.5-72
X 30182 o695 | <=68.25 | >=56.25 | <=62.25 | >=66.25 | <=72.25

Note: Measurement data retrieved December 22, 2016 from Lane Bryant:
https://www.lanebryant.com/. This table shows the formulas used in the fit analysis for the Lane
Bryant-Kiyonna Sizing Standard.

Fit Output for Lane Bryant-Kiyonna. The measurement for the hip dimensions for
SizeUSA subjects was used to analyze fit with Lane Bryant’s low hip measurements. Fit was
analyzed for Whole Garments (bust, waist and hip), Tops (bust and waist) and Bottoms (waist
and hip). The results of the fit analysis for Whole Garments (Table 4.52), Tops (Table 4.53) and
Bottoms (Table 4.54) in Lane Bryant’s Kiyonna brand are presented in the following tables.

Table 4.52 shows the results for fit of Whole Garments in the Lane Bryant’s Kiyonna
sizing standard. There were 7.5% (70 subjects) of the SizeUSA plus-size sample that fit into
sizes 14-16 through 22-24, with the range of measurements defined by sizes 14-16 (4.7% or 44
subjects) and sizes 18-20 (2.5% or 23 subjects). There was a significant number of the SizeUSA
plus-size sample (92.5% or 865 subjects) that were not able to fit this standard. Out of the total
sample, 2.8% (26 subjects) of the sample that fell within the range of measurements defined by
Lane Bryant-Kiyonna Whole Garments were Spoon shaped, 2.8% (26 subjects) were Bottom

Hourglass and 1.1% (10 subjects).
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Table 4.52.

Lane Bryant-Kiyonna Sizing Standard Fit Totals (Whole Garments).

Lane Bryant

12 | 14-16 | 18-20 | 22-24 | 26-28 | 30-32 Kiyonna

Hourglass (n=12) 0 v v 0 0 v v

0% 0% 0% 0% 0% 0% 0.0%

Spoon (1=200) 0 18 7 1 0 0 26

0% 9% 4% 1% 0% 0% 2.8%

Diamond (n=8) 0 v v 0 0 v v

0% 0% 0% 0% 0% 0% 0.0%

Bottom Hourglass (n=123) 0 £ £ 0 0 v 29
0% 11% 11% 0% 0% 0% 2.8%

Top Hourglass (n=28) 0 v v 0 0 v v

0% 0% 0% 0% 0% 0% 0.0%

Oval 0 3 2 0 0 0 5

(n=165) 0% 2% 1% | 0%| 0% 0% 0.5%

Inverted Triangle (n=32) 0 v v 0 0 v v
0% 0% 0% 0% 0% 0% 0.0%

Triangle (n=80) 0 ! L 2 0 v 0

0% 9% 1% 3% 0% 0% 1.1%

Rectangle (n=287) 0 9 v 0 0 v 9

0% 1% 0% 0% 0% 0% 0.3%

Total Count Met (n=935) 0 44 23 3 0 0 70
Total % Met Each Size 0.0% 4.7% 25% | 0.3% | 0.0% 0.0% 7.5%
Total Count Unmet (n=935) 865
Total % Unmet Each Size 92.5%

Table 4.53 shows the results for fit of Tops in the Lane Bryant’s Kiyonna sizing standard.
There were 21.7% (203 subjects) of the SizeUSA plus-size sample that fit into sizes 12 through
26-28, with measurement ranges that were defined by sizes 14-16 (12.9% or 121 subjects) and
sizes 18-20 (7% or 65 subjects). There was a significant number of the SizeUSA plus-size
sample (78.3% or 732 subjects) that were not able to fit this standard. Out of the total sample,

6.4% (60 subjects) of the sample that fell within the range of measurements defined by Lane
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Bryant-Kiyonna Tops were Rectangle shaped, 5.5% (51 subjects) were Oval, 3.6% (34 subjects)

were Spoon and 3.3% (31 subjects) were Bottom Hourglass.

Table 4.53.

Lane Bryant-Kiyonna Sizing Standard Fit Totals (Tops).

Lane Bryant

12 | 14-16 | 18-20 | 22-24 | 26-28 | 30-32 Kiyonna

Hourglass (n=12) 0 L 0 0 0 0 0

0% 0% 0% 0% 0% 0% 0.0%

Spoon (n=200) 0 24 7 3 0 0 34

0% 12% 4% 2% 0% 0% 3.6%

Diamond (n=8) 0 L 0 0 0 0 0

0% 0% 0% 0% 0% 0% 0.0%

Bottom Hourglass (n=123) 0 1 18 1 0 0 il
0% 11% 13% 1% 0% 0% 3.3%

Top Hourglass (n=28) 0 L 0 0 0 0 0

0% 0% 0% 0% 0% 0% 0.0%

Oval 1 21 21 6 2 0 51

(n=165) 1% | 13% | 13% | 4% | 1% | 0% 5.5%

Inverted Triangle (n=32) 0 10 2 0 0 0 L
0% 34% 6% 0% 0% 0% 1.4%

Triangle (n=80) 0 10 1 2 0 0 1o

0% 14% 1% 3% 0% 0% 1.5%

Rectangle (n=287) 1 el 1 1 0 0 £l

0% 14% 6% 0% 0% 0% 6.4%

Total Count Met (n=935) 2 121 65 13 2 0 203
Total % Met Each Size 0.2% | 129% | 7.0% | 1.4% | 0.2% | 0.0% 21.7%
Total Count Unmet (n=935) 732
Total % Unmet Each Size 78.3%

Table 4.54 shows the results for fit of Bottoms in the Lane Bryant’s Kiyonna sizing
standard. There were 10.5% (98 subjects) of the SizeUSA plus-size sample that fit into sizes 12
through 26-28, with measurement ranges defined by sizes 14-16 (6.3% or 59 subjects) and sizes

18-20 fits 3.3% (31 subjects). There was a significant number of the SizeUSA plus-size sample
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(89.5% or 837 subjects) that were not able to fit this standard. Out of the total sample, 3.7% (35

subjects) of the sample that fit this standard for Lane Bryant-Kiyonna Bottoms were Bottom

Hourglass shaped, 3.3% (31 subjects) were Spoon, 1.3 % (12 subjects) were Rectangle and 1.1 %

(10 subjects) were Triangle.

Table 4.54.

Lane Bryant-Kiyonna Sizing Standard Fit Totals (Bottoms).

Lane Bryant

12 | 14-16 | 18-20 | 22-24 | 26-28 | 30-32 Kiyonna

Hourglass (n=12) L 1 L L L L 1

0% 8% 0% 0% 0% 0% 0.1%

Spoon (n=200) 0 23 7 1 0 0 31

0% 12% 4% 1% 0% 0% 3.3%

Diamond (n=8) L 1 1 1 L L s

0% 13% 13% 13% 0% 0% 0.3%

Bottom Hourglass (n=123) 2 Lo L0 L 1 L =
2% 12% 14% 0% 1% 0% 3.7%

Top Hourglass (n=28) L v L L L L L

0% 0% 0% 0% 0% 0% 0.0%

Oval 0 3 3 0 0 0 6

(n=165) 0% | 2% | 2%| 0%| 0%| 0% 0.6%

Inverted Triangle (n=32) L v L L L L L
0% 0% 0% 0% 0% 0% 0.0%

Triangle (n=80) L / 1 2 L L 10

0% 9% 1% 3% 0% 0% 1.1%

Rectangle (n=287) 1 ) 2 L L L 12

0% 3% 1% 0% 0% 0% 1.3%

Total Count Met (n=935) 3 59 31 4 1 0 98
Total % Met Each Size 03% | 6.3% | 3.3% | 04% | 0.1% | 0.0% 10.5%
Total Count Unmet (n=935) 837
Total % Unmet Each Size 89.5%
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Target-Ava & Viv Sizing Standard Fit Analysis

Target’s Ava & Viv brand sizing standard for provides measurements for 9 sizes. A fit
analysis based on numerical values was completed using the measurements of the bust, waist and
hip dimensions. See Tables 4.55-4.57 for development of this analysis. Table 4.55 shows the
measurements for sizes 14W to 30W. These measurements will be used to calculate tolerances

and perform fit analysis.

Table 4.55.

Target-Ava & Viv Sizing Standard.

Size Size Bust | Waist Hip
X 14w 41 36 43
1X 16W 43 38 45
1X 18W 45 40 47
2X 20W 47 42.25 49
2X 22W 49 44.5 51
3X 24W 51| 46.75 53
3X 26W 53 49 55
4X 28W 55 51.25 57
4X 30W 57 53.5 59

Note: Measurement data retrieved December 22, 2016 from Target: http://www.target.com/.
This table shows the raw measurement data available online for Target-Ava & Viv Sizing
Standard.

Table 4.56 shows the method used to prepare sizing data to be analyzed with subject data.
The numbers in red represents intervals between sizes. The tolerances are the numbers in Italics
which represent the measurement minus half of the interval (Ex. Size 14W Bust: 41-(2/2)=40;
for size 14W beginning measurement only). All other ending measurements for each size follow

the formula; measurement plus half of the interval (Ex. Size 14W Bust: 41+(2/2)=42).
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Table 4.56.

Target-Ava & Viv Sizing Standard Tolerances.

Target-Ava & Viv
Size X 1X 1X 2X 2X

Size 14W 16W 18W 20W 22W

Ranges between sizes (Tolerances)

Bust 40 42 44 46 48 50
Waist 35 37 39 41.125 43.375 45.625
Hip 42 44 46 48 50 52

|
Size 3X 3X 4X 4X
Size 24W 26W 28W 30W

Ranges between sizes (Tolerances)

Bust 50 52 54 56 58
Waist | 45.625 47.875 50.125 52.375 54.625
Hip 52 54 56 58 60

Note: Measurement data retrieved December 22, 2016 from Target: http://www.target.com/.

Table 4.57 shows the formulas that were used in the fit analysis. Each SizeUSA plus-size
subject’s bust, waist and hip measurements were put into the formulas to determine where their
measurements fit the standard. Tolerances from Table 4.56 were used in the formulas displayed

in the following table to analyze fit.
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Table 4.57.

Target-Ava & Viv Sizing Standard Formulas.

Target-Ava &Viv
Size Bust Waist Hip
41 36 43
MW | <2 | =35 | <3 >=42 | <44
43 38 45
16W
X W >ma2 | <aa | >=37 | <39 | >=aa | <d
L8 45 40 47
>=44 | <46 | >=39 | <41.125 | >=46 | <48
47 42.25 49
- 2OV %6 | <48 [>=41.125| <43375 | >=48 | <50
poW 49 44,5 51
>=48 | <50 |>=43375| <45625 | >=50 | <52
51 46.75 53
W 250 | <52 |>=45.625| <47.875 | >=52 | <54
3X
26 53 49 55
>=52 | <54 |>=47.875] <50.125 | >=54 | <56
55 51.25 57
ax 28V s | <56 |[>=50.125| <52375 | >=56 | <58
30W 57 535 59
>=56 | <58 |>=52.375| <54.625 | >=58 | <60

Note: Measurement data retrieved December 22, 2016 from Target: http://www.target.com/. This
table shows the formulas used in the fit analysis for the Target-Ava & Viv Sizing Standard.

Fit Output for Target-Ava & Viv. Fit was analyzed for Whole Garments (bust, waist
and hip), Tops (bust and waist) and Bottoms (waist and hip). The results of the fit analysis for
Whole Garments (Table 4.58), Tops (Table 4.59) and Bottoms (Table 4.60) in Target’s Ava &
Viv brand are presented in the tables below.

Table 4.58 shows the results for fit of Whole Garments in Target’s Ava & Viv sizing
standard. There were 9.5% (89 subjects) of the SizeUSA plus-size sample that fit sizes 14W-
26W. Measurement ranges were defined by size 14W (3.9% or 36 subjects) and size 16W (2.8%

or 26 subjects). There was a number of SizeUSA plus-size subjects (90.5% or 846 subjects) that
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were not able to fit this standard. Out of the total sample, 5.7% (53 subjects) of the sample that
fell within the measurements ranges for Target A&V Whole Garments were Oval shaped, 1.9%

(18 subjects) were Rectangle and 1.6% (15 subjects) were Triangle.

Table 4.58.

Target-Ava & Viv Sizing Standard Fit Totals (Whole Garments).

Ava &
Viv
14W | 16W | 18W | 20W | 22W | 24W | 26W | 28W | 30W | Target
Hourglass (n=12) e e e e e e e e e e
0% | 0% | 0% | 0% | 0% | 0% | 0% 0% | 0% | 0.0%
Spoon (n=200) 1 2 0 0 0 0 0 0 0 3
1% | 1% | 0% | 0% | 0% | 0% | 0% 0% | 0% | 0.3%
Diamond (n=8) 0 0 0 0 0 0 0 0 0 0
0% | 0% | 0% | 0% | 0% | 0% | 0% 0% | 0% | 0.0%
Bottom Hourglass 0 0 0 0 0 0 0 0 0 0
(n=123) 0% | 0% | 0% | 0% | 0%| 0% | 0% | 0%| 0%| 0.0%
Top Hourglass (n=28) e e e e e e e e e e
0% | 0% | 0% | 0%| 0% | 0% | 0% 0% | 0% | 0.0%
Oval 19 18 5 2 6 1 2 0 0 53
(n=165) 12% | 11% | 3% | 1% | 4% | 1% | 1% | 0% | 0% | 5.7%
Inverted Triangle 0 0 0 0 0 0 0 0 0 0
(n=32) 0% | 0% | 0% | 0% | 0%| 0% | 0% | 0%| 0%| 0.0%
Triangle (n=80) 5 4 5 0 0 1 0 0 0 15
6% | 5% | 6% | 0% | 0% | 1% | 0% 0% | 0% | 1.6%
Rectangle (n=287) 14 2 : 1 e 1 e e e =
4% | 1% | 1% | 0% | 0% | 0% | 0% 0% | 0% | 1.9%
Total Count Met
(n=935) 36 26 13 3 6 3 2 0 0 89
Total % Met Each Size | 3.9% | 2.8% | 1.4% | 0.3% | 0.6% | 0.3% | 0.2% | 0.0% | 0.0% | 9.5%
Total Count Unmet
(n=935) 846
Total % Unmet Each
Size 90.5%

Table 4.59 shows the results for fit of Tops in Target’s Ava & Viv sizing standard. There

were 28.3% (265 subjects) of the SizeUSA plus-size sample that fit sizes 14W-28W.
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Measurements fell within the ranges defined by size 14W (11.8% or 110 subjects), size 16W
(7.3% or 68 subjects), size 18W (3.3% or 31 subjects), size 20W (2.2% or 21 subjects) and size
22W (2.0% or 19 subjects). There was a number of SizeUSA plus-size subjects (71.7% or 670
subjects) that were not able to fit this standard. Out of the total sample, 9.7% (91 subjects) of the
sample that fit Target’s Ava & Viv sizing standard for Tops were Oval shaped, 5.6% (52
subjects) were Rectangle, 5.3 % (50 subjects) were Spoon, 3.9% (36 subjects) were Triangle and

another 3.3% (31 subjects) were Bottom Hourglass.

Table 4.59.

Target-Ava & Viv Sizing Standard Fit Totals (Tops).

Ava &

Viv

14W | 16W | 18W | 20W | 22W | 24W | 26W | 28W | 30W | Target

Hourglass (n=12) 0 L L 0 0 0 0 L L 0
0% 0% 0% 0% 0% 0% 0% 0% 0% 0.0%

Spoon (n=200) 26 13 8 2 1 0 0 0 0 50
13% 7% 4% 1% 1% 0% 0% 0% 0% 5.3%

Diamond (n=8) 1 0 0 0 0 1 0 0 0 2
13% 0% 0% 0% 0% | 13% 0% 0% 0% 0.2%

Bottom Hourglass (n=123) 11 e : 5 . 1 0 1 L il
9% 5% 2% 4% 3% 1% 0% 1% 0% 3.3%

Top Hourglass (n=28) 0 L L 0 0 0 0 L L 0
0% 0% 0% 0% 0% 0% 0% 0% 0% 0.0%

Oval 39 26 7 4 10 3 2 0 0 91
(n=165) 24% | 16% | 4% | 2% | 6% | 2% | 1% | 0% | 0% | 9.7%
Inverted Triangle (n=32) 0 L L 2 0 1 0 L L 5
0% 0% 0% 6% 0% 3% 0% 0% 0% 0.3%

Triangle (n=80) 14 9 7 1 0 3 2 0 0 36
18% | 11% 9% 1% 0% 4% 3% 0% 0% 3.9%

Rectangle (n=287) 19 14 6 7 4 2 0 0 0 52
7% 5% 2% 2% 1% 1% 0% 0% 0% 5.6%
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Table 4.59. Continued.

Ava &

Viv

14W | 16W | 18W | 20W | 22W | 24W | 26W | 28W | 30W | Target

Total Count Met (n=935) 110 68 31 21 19 11 4 1 0 265
Total % Met Each Size 11.8% | 7.3% | 3.3% | 2.2% | 2.0% | 1.2% | 0.4% | 0.1% | 0.0% | 28.3%
Total Count Unmet (n=935) 670
Total % Unmet Each Size 71.7%

Table 4.60 shows the results for fit of Bottoms in Target’s Ava & Viv sizing standard.

There were 24.7% (231 subjects) of the SizeUSA plus-size sample that fit sizes 14W-28W.

Measurements fell within the ranges defined by size 14W (10.1% or 94 subjects), size 16W

(6.3% or 59 subjects), size 18W (3.7% or 35 subjects), size 20W (1.7% or 16 subjects) and size

22\W (1.8% or 17 subjects). There were a number of SizeUSA plus-size subjects that were not

able to fit this standard (75.3% or 704 subjects). Out of the total sample, 11.2% (105 subjects) of

the sample that fell within the measurements ranges for Target’s Ava & Viv Bottoms were

Rectangle shaped, 7.7% (72 subjects) were Oval and 3.7% (35 subjects) were Triangle.

Table 4.60.

Target-Ava & Viv Sizing Standard Fit Totals (Bottoms).

Ava &

Viv

14W | 16W | 18W | 20W | 22W | 24W | 26W | 28W | 30W | Target

Hourglass (n=12) s 0 0 s s s s 0 0 s
0% 0% 0% 0% 0% 0% 0% 0% 0% 0.0%

Spoon (1=200) 3 3 0 0 0 0 0 0 0 6
2% 2% 0% 0% 0% 0% 0% 0% 0% 0.6%

Diamond (n=8) 0 1 1 0 1 0 0 1 0 4
0% | 13% | 13% 0% | 13% 0% 0% | 13% 0% 0.4%

Bottom Hourglass (n=123) L v v L L L L v v L
0% 0% 0% 0% 0% 0% 0% 0% 0% 0.0%
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Table 4.60. Continued.

Ava &

Viv

14W | 16W | 18W | 20W | 22W | 24W | 26W | 28W | 30W | Target

Top Hourglass (n=28) 2 c 1 L L L L c c 0
18% 0% 4% 0% 0% 0% 0% 0% 0% 0.6%

Oval 25 21 9 5 7 1 3 1 0 72

(n=165) 15% | 13% | 5% | 3% | 4% | 1% | 2% | 1% | 0% | 7.7%

Inverted Triangle (n=32) L 2 c 1 L L L c c :
0% 6% 0% 3% 0% 0% 0% 0% 0% 0.3%

Triangle (n=80) 9 5 12 3 4 2 0 0 0 35

11% 6% | 15% 4% 5% 3% 0% 0% 0% 3.7%

Rectangle (n=287) 52 27 12 7 5 2 0 0 0 105

18% 9% 4% 2% 2% 1% 0% 0% 0% | 11.2%

Total Count Met (n=935) 94 59 35 16 17 5 3 2 0 231
Total % Met Each Size 10.1% | 6.3% | 3.7% | 1.7% | 1.8% | 0.5% | 0.3% | 0.2% | 0.0% | 24.7%
Total Count Unmet (n=935) 704
Total % Unmet Each Size 75.3%

Target-Lily Star Sizing Standard Analysis

Target’s Lily Star brand sizing standard provides measurements for 9 sizes. A fit analysis

based on numerical values was completed using the measurements of the bust, waist and hip

dimensions. See Tables 4.61-4.63 for development of this analysis. Table 4.61 shows the bust,

waist and hip measurements for sizes 14W to 30W. These measurements will be used to

calculate tolerances and perform fit analysis.

Table 4.61.

Target-Lily Star Sizing Standard.

Size Size Bust | Waist Hip
X 14w 42 36 45
1X 16W 435 375 46.5
1X 18W 45 39 48
2X 20w 46.5 40.5 49.5
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Table 4.61. Continued.

Size Size Bust | Waist Hip
2X 22W 48 42 51
3X 24W 49.5 435 52.5
3X 26W ol 45 94
4X 28W 53 47 56
4X 30w 55 49 58

Note: Measurement data retrieved December 22, 2016 from Target: http://www.target.com/. This

table shows the raw measurement data available online for Target-Lily Star Sizing Standard.

Table 4.62 shows the method used to prepare sizing data to be analyzed with subject data.

The numbers in red represents intervals between sizes. The tolerances are the numbers in Italics

which represent the measurement minus half of the interval (Ex. Size 14W Bust: 42-

(1.5/2)=41.25; for size 14W beginning measurement only). All other ending measurements for

each size follow the formula; measurement plus half of the interval (Ex. Size 14W Bust:

42+(1.5/2)=42.75).

Table 4.62.

Target-Lily Star Sizing Standard Tolerances.

Size

1X

Size

16W

Ranges between sizes (Tolerances)

Bust | 41.25 42.75 44.25 45.75 47.25 48.75
Waist | 35.25 36.75 38.25 39.75 41.25 42.75
Hip 44.25 45.75 47.25 48.75 50.25 51.75
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Table 4.62. Continued.

Size 3X 3X 4X 4X
Size 24W 26W 28W 30W
Bust
Waist
Hip
Ranges between sizes (Tolerances)
Bust | 48.75 50.25 52 54 56
Waist | 42.75 44.25 46 48 50
Hip 51.75 53.25 55 57 59

Note: Measurement data retrieved December 22, 2016 from Target: http://www.target.com/.

Table 4.63 shows the formulas that were used in the fit analysis. Each SizeUSA plus-size

subject’s bust, waist and hip measurements were put into the formulas to determine where their

measurements fit the standard. Tolerances from Table 4.62 were used in the formulas displayed

in the following table to analyze fit.

Table 4

.63.

Target-Lily Star Sizing Standard Formulas.

Target-Lily Star

Size

Bust

Waist

Hip

X

42

36

45

14W

>=41.25 | <42.75

>=35.25 | <36.75

>=44.25 | <45.75

1X

43.5

37.5

46.5

16W

>=42.75 | <44.25

>=36.75 | <38.25

>=45.75 | <47.25

45

39

48

18W

>=44.25 | <45.75

>=38.25 | <39.75

>=47.25 | <48.75

2X

46.5

40.5

49.5

20W

>=45.75 | <47.25

>=39.75 | <41.25

>=48.75 | <50.25

48

42

51

22W

>=47.25 | <48.75

>=41.25 | <42.75

>=50.25 | <51.75
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Table 4.63. Continued.

Size Bust Waist Hip
o 49.5 435 525
>=48.75 | <50.25 | >=42.75 | <44.25 | >=51.75 | <53.25
3X
W 51 45 54
>=50.25| <52 |>=4425| <46 |>=5325| <55
53 47 56
ax OWITSo52 | <s4 | =46 | <d8 | >=55 | <57
55 49 58
30W
>=54 | <56 | >=48 | <50 | >=57 | <59

Note: Measurement data retrieved December 22, 2016 from Target: http://www.target.com/. This
table shows the formulas used in the fit analysis for the Target-Lily Star Sizing Standard.

Fit Output for Target-Lily Star. Fit was analyzed for Whole Garments (bust, waist and
hip), Tops (bust and waist) and Bottoms (waist and hip). The results of the fit analysis for Whole
Garments (Table 4.64), Tops (Table 4.65) and Bottoms (Table 4.66) in Target’s Lily Star brand
are presented in the tables below.

Table 4.64 shows the results for fit of Whole Garments in Target’s Lily Star sizing
standard. There were 4.8% (45 subjects) of the SizeUSA plus-size sample that fit into sizes 14W
through 28W. Measurements fell within the ranges defined by size 14W (2.2% or 21 subjects).
There was a significant number of the SizeUSA plus-size sample (95.2% or 890 subjects) that
were not able to fit this standard. Out of the total sample, 1.6% (15 subjects) of the sample that
fit this standard for Target Lily Star Whole Garments were Spoon shaped, 1.5% (14 subjects)

were Bottom Hourglass and 1.0% (9 subjects) were Triangle.
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Table 4.64.

Target-Lily Star Sizing Standard Fit Totals (Whole Garments).

Lily

Star

14W | 16W | 18W | 20W | 22W | 24W | 26W | 28W | 30W | Target

Hourglass (n=12) L £ L L L L L L L L

0% 0% 0% 0% 0% 0% 0% 0% 0% 0.0%

Spoon (n=200) 10 3 0 1 0 0 1 0 0 15

5% 2% 0% 1% 0% 0% 1% 0% 0% 1.6%

Diamond (n=8) 0 0 0 0 0 0 0 0 0 0

0% 0% 0% 0% 0% 0% 0% 0% 0% 0.0%

Bottom Hourglass (n=123) i 2 1 1 1 1 1 L L L

6% 2% 1% 1% 1% 1% 1% 0% 0% 1.5%

Top Hourglass (n=28) L £ L L L L L L L L

0% 0% 0% 0% 0% 0% 0% 0% 0% 0.0%

Oval 1 0 1 0 0 0 1 1 0 4

(n=165) 1% | 0% | 1% | 0% | 0% | 0% | 1% | 1% | 0% | 04%

Inverted Triangle (n=32) L £ L L L L L L L L

0% 0% 0% 0% 0% 0% 0% 0% 0% 0.0%

Triangle (n=80) 2 2 2 2 L L 1 L L .

3% 3% 3% 3% 0% 0% 1% 0% 0% 1.0%

Rectangle (n=287) 1 £ 1 1 L L L L L :

0% 0% 0% 0% 0% 0% 0% 0% 0% 0.3%

Total Count Met (n=935) 21 7 5 5 1 1 4 1 0 45

Total % Met Each Size 2.2% | 0.7% | 0.5% | 0.5% | 0.1% | 0.1% | 0.4% | 0.1% | 0.0% 4.8%
Total Count Unmet

(n=935) 890

Total % Unmet Each Size 95.2%

Table 4.65 shows the results for fit of Tops in Target’s Lily Star sizing standard. There
were 24.4% (228 subjects) of the SizeUSA plus-size sample that fit throughout the standard.
Measurements fell within the ranges defined by size 14W (8.6% or 80 subjects), size 16W (5.2%
or 49 subjects), size 18W (3.2% or 30 subjects) and size 20W (2.2% or 21 subjects). There was a
significant number of the SizeUSA plus-size sample (75.6% or 707 subjects) that were not able

to fit this standard. Out of the total sample, 8.6% (80 subjects) of the sample that fit this standard
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for Target Lily Star Tops were Rectangle shaped, 5.7% (53 subjects) were Oval, 5.6% (52

subjects) were Spoon and 3.3% (31 subjects) were Bottom Hourglass.

Table 4.65.

Target-Lily Star Sizing Standard Fit Totals (Tops).

Lily
Star
14W | 16W | 18W | 20W | 22W | 24W | 26W | 28W | 30W | Target
Hourglass (n=12) e e e e e e e e e e
0% | 0% | 0%| 0%| 0%| 0%| 0%| 0%| 0%| 00%
Spoon (1=200) 25 10 6 6 0 1 1 1 2 52
13% | 5% | 3% | 3% | 0%| 1% | 1%| 1% | 1%| 56%
Diamond (n=8) 0 0 0 0 0 0 0 0 0 0
0% | 0% | 0%| 0%| 0%| 0%| 0%| 0%| 0%| 00%
Bottom Hourglass 11 6 3 1 3 4 1 1 1 31
(n=123) 9% | 5% | 2% | 1% | 2% | 3% | 1%| 1% | 1% | 3.3%
Top Hourglass (n=28) e e e e e e e e e e
0% | 0% | 0%| 0%| 0%| 0%| 0%| 0%| 0%| 00%
Oval 14 12 9 4 2 5 3 2 2 53
(n=165) 8% | 7% | 5% | 2% | 1% | 3% | 2% | 1% | 1% | 57%
Inverted Triangle 0 1 0 0 1 0 0 0 0 2
(n=32) 0% | 3% | 0%| 0%| 3%| 0%| 0%| 0%| 0%| 02%
Triangle (v=80) 2 3 2 2 0 0 1 0 0 10
3% | 4% | 3% | 3% | 0%| 0%| 1%| 0% | 0%| 1.1%
Rectangle (n=287) 28 17 10 8 7 4 3 3 0 80
10% | 6% | 3%| 3%| 2%| 1% | 1%| 1%| 0% | 86%
Total Count Met

(n=935) 80 49 30 21 13 14 9 7 5 228
Total % Met Each Size 8.6% | 5.2% | 3.2% | 2.2% | 1.4% | 1.5% | 1.0% | 0.7% | 0.5% | 24.4%

Total Count Unmet
(n=935) 707
Total % Unmet Each Size 75.6%

Table 4.66 shows the results for fit of Bottoms in Target’s Lily Star sizing standard.
There were 15.4% (144 subjects) of the SizeUSA plus-size sample that fit throughout the

standard. Measurements fell within the ranges defined by size 14W (7% or 65 subjects), size
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16W (3.9% or 36 subjects) and size 18W (1.3% or 12 subjects). There was a significant number

of the SizeUSA plus-size sample (84.6% or 791 subjects) that were not able to fit this standard.

Out of the total sample, 4.8% (45 subjects) of the sample that fit this standard for Target Lily

Star Bottoms were Rectangle shaped, 3.6% (34 subjects) were Bottom Hourglass, 3.3% (31

subjects) were Spoon and 1.9% (18 subjects) were Triangle.

Table 4.66.

Target-Lily Star Sizing Standard Fit Totals (Bottoms).

Lily

Star

14W | 16W | 18W | 20W | 22W | 24W | 26W | 28W | 30W Target

Hourglass (n=12) L L L L L 0 0 0 L 0

0% | 0% | 0% | 0% | 0% | 0%| 0%| 0% | 0% 0.0%

Spoon (n=200) 17 8 3 1 0 1 1 0 0 31

9% | 4% | 2% | 1% | 0% | 1% 1% | 0% | 0% 3.3%

Diamond (n=8) 0 0 0 0 0 0 0 0 0 0

0% | 0% | 0% | 0% | 0% | 0%| 0% | 0% | 0% 0.0%

Bottom Hourglass (n=123) 11 / 2 3 2 6 3 0 0 34
9% | 6% | 2% | 2% | 2% | 5% | 2% | 0% | 0% 3.6%

Top Hourglass (n=28) 4 1 1 0 0 0 0 0 0 6
14% | 4% | 4% | 0% | 0% | 0% | 0% | 0% | 0% 0.6%

Oval 4 1 1 1 0 0 2 1 0 10

(n=165) 2% | 1% | 1% | 1% | 0% | 0% | 1% | 1% | 0% 1.1%

Inverted Triangle (n=32) 0 0 0 0 0 0 0 0 0 0
0% | 0% | 0% | 0% | 0% | 0%| 0% | 0% | 0% 0.0%

Triangle (n=80) 6 5 2 2 1 0 1 0 1 18

8% | 6% | 3%| 3%| 1%| 0% 1% | 0% | 1% 1.9%

Rectangle (n=287) 23 14 3 1 1 2 1 0 0 45

8% | 5% | 1% | 0% | 0% | 1% | 0% | 0% | 0% 4.8%

Total Count Met (n=935) 65 36 12 8 4 9 8 1 1 144
Total % Met Each Size 7.0% | 3.9% | 1.3% | 0.9% | 0.4% | 1.0% | 0.9% | 0.1% | 0.1% 15.4%
Total Count Unmet (n=935) 791
Total % Unmet Each Size 84.6%
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Torrid Sizing Standard Fit Analysis

Torrid’s sizing standard provides measurements for 11 sizes. A fit analysis based on

numerical values was completed using the measurements of the bust, waist and low hip

dimensions. See Tables 4.67-4.69 for development of this analysis. Table 4.67 shows the bust,

waist and low hip measurements for sizes 10 to 30. These measurements will be used to calculate

tolerances and perform fit analysis.

Table 4.67.

Torrid Sizing Standard.

Torrid

Equivalent

Equivalent

Sizes Sizes Sizes Bust Waist | Low Hip
0 M/L 10 38-40" 32-34" 42-44"
0 L 12 40-42" 34-36" 44-46"
1 1X 14 42-44" 36-38" 46-48"
1 1X 16 44-46" 38-40" 48-50"
2 2X 18 46-48" 40-42" 50-52"
2 2X 20 48-50" 42-44" 52-54"
3 3X 22 50-52" 44-46" 54-56"
3 3X 24 52-54” 46-48” 56-58”
4 4X 26 56-58”" 50-52” 60-64”
5 5X 28 60-64” 54-58” 66-70”
6 6X 30 66-70” 60-64” 72-76”

Note: Measurement data retrieved January 2, 2017 from: http://www.torrid.com/. This table
shows the raw measurement data available online for Torrid Sizing Standard.

Table 4.68 shows the method used to prepare sizing data to be analyzed with subject data.

This table was presented in a range, so beginning measure and ending measure where included.

The numbers in red represents intervals between sizes. The tolerances are the numbers in Italics

which represent the measurement minus half of the interval (Ex. Size 10 Bust: 38-(0/2)=38; for

size 10 beginning measurement only). All other ending measurements for each size follow the

formula; measurement plus half of the interval (Ex. Size 10 Bust: 40+(0/2)=40).
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Table 4.68.

Torrid Sizing Standard Tolerances.

Equivalent
Sizes

10 | 10

12 | 12 14

14 16 | 16

18

18

20 | 20

Bust

38 | 40

40 | 42 42

44 44 | 46

46

48

48 | 50

Waist

32 | 34

34 | 36 36

38 38 | 40

40

42

42 | 44

Low Hip

42 | 44

44 | 46 46

48 48 | 50

50

52

52 | 54

Ranges between

sizes (Tolerances)

Bust

38

40

42

44

46

48

50

Waist

32

34

36

38

40

42

44

Low Hip

42

44

46

48

50

52

54

Equivalent
Sizes

22 | 22

24 | 24 26

26 28 | 28

30

30

Bust

50 | 52

52 | 54 56

58 60 | 64

66

70

Waist

44 | 46

46 | 48 50

52 54 | 58

60

64

Low Hip

54 | 56

56 | 58 60

64 66 | 70

72

76

Ranges between

sizes (Tolerances)

Bust

50

52

55

59

65

71

Waist

44

46

49

53

59

65

Low Hip

54

56

59

65

71

77

Note: Measurement data retrieved January 2, 2017 from: http://www.torrid.com/.

Table 4.69 shows the formulas that were used in the fit analysis. Each SizeUSA subject’s

bust, waist and hip measurements were out into the formulas to determine where their

measurements fit the standard. Tolerances from Table 4.68 were used in the formulas displayed

in the table below to analyze fit.

Table 4.69.

Torrid Sizing Standard Formulas.

Torrid
To_rrld Equ!valent Bust Waist Low Hip
Sizes Sizes
38-40" 32-34" 42-44"
0 M/L 10 >=38 | <=40 >=32 | <=34 >=42 | <=44
L 12 40-42" 34-36" 44-46"
>=40 | <=42 >=34 | <=36 >=44 | <=46
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Table 4.69. Continued.

1 42-44" 36-38" 46-48"

1 1% >=42 | <=44 >=36 | <=38 | >=46 | <=48
6 44-46" 38-40" 48-50"

>=44 | <=46 >=38 | <=40 | >=48 | <=50
18 46-48" 40-42" 50-52"

) o >=46 | <=48 >=40 | <=42 | >=50 | <=52
20 48-50" 42-44" 52-54"

>=48 | <=50 >=42 | <=44 >52 | <=54
0 50-52" 44-46" 54-56"

3 ax >=50 | <=52 >=44 | <=46 >=54 | <=56
04 52-54” 46-48” 56-58”

>=52 | <=55 >=46 | <=49 >=56 | <=59
56-58” 50-52” 60-64"

4 4x 26 >=56 | <=59 >=50 | <=53 >=60 | <=65
60-64" 54-58” 66-70"

> X 28 >=60 | <=65 >=54 | <=59 >=66 | <=71
66-70" 60-64" 72-76”

6 6x 30 >=66 | <=71 >=60 | <=65 >=72 | <=77

Note: Measurement data retrieved January 2, 2017 from: http://www.torrid.com/. This table
shows the formulas used in the fit analysis for the Torrid Sizing Standard.

Fit Output for Torrid. The measurement for the hip dimensions for SizeUSA subjects
was used to analyze fit with Torrid’s low hip measurements. Fit analysis was performed for
Whole Garments (bust, waist and hip), Tops (bust and waist) and Bottoms (waist and hip). The
results of the fit analysis for Whole Garments (Table 4.70), Tops (Table 4.71) and Bottoms
(Table 4.72) at Torrid are presented in the following tables.

Table 4.70 shows the results for fit of Whole Garments in the Torrid sizing standard.
There were 9.5% (89 subjects) of the SizeUSA plus-size sample that fit into sizes 10 through 24.
Measurements fell within the ranges defined by size 12 (4.3% or 40 subjects), size 14 (1.7% or
16 subjects) and size 16 (1.1% or 10 subjects). There was a number of the SizeUSA plus-size
sample that were not able to fit this standard (90.5% or 846 subjects). Out of the total sample,
4.8% (45 subjects) of the sample that fit this standard for Torrid Whole Garments were Spoon

shaped and 3.9% (36 subjects) were Bottom Hourglass.
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Table 4.70.

Torrid Sizing Standard Fit Totals (Whole Garments).

10| 12| 14| 16| 18| 20| 22| 24| 26| 28| 30/ Torrid
Hourglass 0 0 0 0 0 0 0 0 0 0 0 0
(n=12) 0% | 0% | 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 00%
Spoon (1=200) ol 23| 10 6 3 2 1 0 0 0 0 45
0% | 12% | 5% | 3% | 2% | 1% | 1% | 0% | 0% | 0%| 0% | 48%
Diamond (1=8) 0 0 0 0 0 0 0 0 0 0 0 0
0% | 0% | 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%]| 0%]| 00%
Bottom 0 15 5 3 3 7 2 1 0 0 0 36
Hourglass
(n=123) 0% | 12% | 4% | 2% | 2% | 6% | 2w | 1% | 0%| 0%| 0% | 3.9%
Top Hourglass 0 0 0 0 0 0 0 0 0 0 0 0
(n=28) 0% | 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 00%
Oval 0 0 0 0 0 0 0 0 0 0 0 0
(n=165) 0% | 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 00%
Inverted 0 0 0 0 0 0 0 0 0 0 0 0
Triangle
(n=32) 0% | 0% | 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%]| 00%
Triangle (n=80) 0 2 1 1 1 0 1 2 0 0 0 8
0% | 3% | 1%| 1%| 1% | 0% | 1% | 3% | 0% | 0%| 0% | 09%
Rectangle 0 0 0 0 0 0 0 0 0 0 0 0
(n=287) 0% | 0% | 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 00%
Total Count
Met (n=935) o| 40| 16| 10 7 9 4 3 0 0 0 89
Total % Met
Each Size 0.0% | 43% | 1.7% | 1.1% | 0.7% | 1.0% | 0.4% | 0.3% | 0.0% | 0.0% | 0.0% | 9.5%
Total Count
Unmet (n=935) 846
Total % Unmet
Each Size 90.5%

Table 4.71 shows the results for fit of Tops in the Torrid sizing standard. There were
33.6% (314 subjects) of the SizeUSA plus-size sample that fit into sizes 10 through 26.
Measurements fell within the ranges defined by size 12 (14.3% or 134 subjects), size 14 (9.8% or
92 subjects), size 16 (4.8% or 45 subjects), size 18 (3.6% or 34 subjects) and size 20 (3% or 28
subjects). There was a number of the SizeUSA plus-size sample that were not able to fit this
standard (66.4% or 621 subjects). Out of the total sample, 10.2% (95 subjects) of the sample that

fit this standard for Torrid Tops were Rectangle shaped, 8.8% (82 subjects) were Spoon, 7.1%
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(66 subjects) were Oval, 5.2% (49 subjects) were Bottom Hourglass and 2.1% (20 subjects) were

Triangle.

Table 4.71.

Torrid Sizing Standard Fit Totals (Tops).

10 12| 14| 16| 18| 20| 22| 24| 26| 28| 30| Torrid
Hourglass 0 0 0 0 0 0 0 0 0 0 0 0
(n=12) 0% 0% | 0%| 0% | 0%| 0%| 0%| 0%| 0%| 0%| 0%]| 0.0%
Spaon (1=200) 0 6| 23| 10 8 2 1 2 0 0 0 82
0% | 23% | 12% | 5% | 4% | 1% | 1% | 1% | 0% | 0% | 0% | 88%
Diamond (v=8) 0 0 0 0 0 0 0 0 0 0 0 0
0% 0% | 0% | 0% | 0%| 0%| 0%| 0%| 0%| 0% | 0%]| 00%
Bottom 0 21 10 5 5 10 2 1 0 0 0 49
Hourglass
(n=123) 0% | 17% | 8% | 4% | 4% | 8% | 2% | 1% | 0% | 0% | 0%| 52%
Top Hourglass 0 0 0 0 0 0 0 0 0 0 0 0
(n=28) 0% 0% | 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%| 0%]| 0.0%
Oval 2 25| 20| 10 4 8 3 3 1 0 0 66
(n=165) 1% | 15% | 12% | 6% | 2% | 5% | 2% | 2% | 1% | 0% | 0% | 7.1%
Inverted 0 0 0 1 1 1 0 0 0 0 0 2
Triangle
(n=32) 0% 0% | 0% | 3%| 3%| 3%| 0%| 0%| 0%| 0% | 0%]| 02%
Triangle (1=50) 1 8 5 3 3 0 1 2 0 0 0 20
1% | 10% | 6% | 4% | 4% | 0% | 1%| 3% | 0%| 0% | 0%| 21%
Rectangle 0 34 34 16 13 7 4 3 0 0 0 95
(n=287) 0% | 12% | 12% | 6% | 5% | 20| 1% | 1% | 0% | 0% | 0% | 10.2%
Total Count
Met (n=935) 3 13| 92| 45| 34| 28| 11| 1 1 0 o| 314
Total % Met
Each Size 03% | 143% | 9.8% | 4.8% | 3.6% | 3.0% | 1.2% | 1.2% | 0.1% | 0.0% | 0.0% | 33.6%
Total Count
Unmet (n=935) 621
Total % Unmet
Each Size 66.4%

Table 4.72 shows the results for fit of Bottoms in the Torrid sizing standard. There were

23.6% (221 subjects) of the SizeUSA plus-size sample that fit into sizes 12 through 26.

Measurements fell within the ranges defined by size 12 (11.3% or 106 subjects), size 14 (5% or

47 subjects) and size 16 (2.7% or 25 subjects). There was a number of the SizeUSA plus-size
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sample that were not able to fit this standard (76.4% or 714 subjects). Out of the total sample,

9.8% (92 subjects) of the sample that fit this standard for Torrid Bottoms were Spoon shaped,

7.7% (72 subjects) were Bottom Hourglass and 2.8% (26 subjects) were Rectangle.

Table 4.72.

Torrid Sizing Standard Fit Totals (Bottoms).

10 121 14| 16| 18| 20| 22| 24| 26| 28| 30| Torrid
Hourglass (v=12) 0 7 0 1 0 1 0 0 0 0 0 9
0% | 58% | 0% | 8% | 0% | 8% | 0% | 0%| 0%| 0% | 0%| 1.0%
Spoon (n=200) 0 46| 23| 13 5 4 1 0 0 0 0 92
0% | 23% | 12% | 7% | 3% | 2% | 1% | 0% | 0% | 0% | 0% | 98%
Diamond (n=8) 0 0 0 0 1 0 0 1 0 0 0 2
0% | 0% | 0% | 0%| 13%| 0% | 0% | 13% | 0% | 0% | 0% | 02%
Bottom Hourglass 0 31 12 7 4 12 3 2 1 0 0 72
(n=123) 0% | 25% | 10% | 6% | 3% | 10% | 2% | 2% | 1% | 0% | 0% | 7.7%
Top Hourglass 0 6 0 0 0 0 0 0 0 0 0 6
(n=28) 0% | 21% | 0% | 0% | 0% | 0%| 0% | 0%| 0% | 0% | 0%| 06%
Oval 0 1 1 2 0 0 1 0 0 0 0 5
(n=165) 0% | 1% | 1% | 1% | 0% | 0% | 1% | 0% | 0% | 0% | 0% | 05%
Inverted Triangle 0 0 0 0 0 0 0 0 0 0 0 0
(n=32) 0% | 0% | 0% | 0%| 0%| 0%| 0%| 0%| 0%| 0% | 0%| 00%
Triangle (v=80) 0 2 2 1 1 0 1 2 0 0 0 9
0% | 3% | 3% | 1%| 1% | 0%| 1% | 3% | 0% | 0% | 0% | 1.0%
Rectangle (=287) 0 13 9 1 2 1 0 0 0 0 0 26
0% | 5% | 3% | 0%| 1% | 0%| 0% | 0%| 0%| 0% | 0%| 28%
Total Count Met
(n=935) o| 106| 47| 25| 13| 18 6 5 1 0 0 221
Total % Met Each 00| 113| 50 06| 05
Size % % | % | 27%| 14% | 1.9% | % | % | 01% | 00% | 0.0% | 23.6%
Total Count Unmet
(n:935) 714
Total % Unmet Each
Size 76.4%
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Research Question #2a

What body shapes are each of the chosen sizing standards/charts consistent with?

The measurements of every size in each of the chosen sizing standards were analyzed
using the shape identification formulas in the FFIT technique (Simmons et al, 2004b). The shape
analysis typically evaluates shape in chronological order of Hourglass, Spoon, Diamond, Bottom
Hourglass, Top Hourglass, Oval, Inverted Triangle, Triangle and Rectangle with the first shape
with all requirements met being the identifier. Each shape specific formulas that the subjects’
measurements must meet to qualify for the shape at hand. Formulas cannot be disclosed and
therefore will be referred to as criteria for the purposes of this research study. In the case of the
retailer standards, all necessary dimensions were not available for analysis. For this analysis,
criteria for dimensions that are not available were not considered. Therefore, all possible shapes
were considered in this discussion without definitive shape identified. Tables 4.73-4.82 show the
results of this analysis for each industry and retailer standard. Table 4.83 is a summary of the
results of this shape analysis and descriptions are below (see page 134):

ASTM D6960 straight. The results of the shape analysis in Table 4.73 shows that all
sizes in this standard fits the Rectangle shape. Rectangle was identified with no missing data.
Table 4.84 shows that only 2 out of 287 (0.7%) rectangle-identified subjects fit this standard (see

page 134).

Table 4.73.

ASTM D6960 Straight Shape Identification.

Size Charts Shape
Size Bust Waist | Hip/seat # of specific Shape Criteria Met Shape
14W 415 37.5 43.5 4 RECTANGLE
16W 43 39 45 4 RECTANGLE
18W 45 41 47 4 RECTANGLE

124



Table 4.73. Continued.

Size Charts Shape

Size Bust Waist | Hip/seat # of specific Shape Criteria Met Shape

20w 47 | 43.25 49 4 RECTANGLE
22W 49 45.5 51 4 RECTANGLE
24W 51| 47.75 53 4 RECTANGLE
26W 53 50 55 4 RECTANGLE
28W 55| 52.25 57 4 RECTANGLE
30w 57 54.5 59 4 RECTANGLE
32w 59| 56.75 61 4 RECTANGLE
34w 61 59 63 4 RECTANGLE
36W 63| 61.25 65 4 RECTANGLE
38w 65 63.5 67 4 RECTANGLE
40W 67| 65.75 69 4 RECTANGLE

Note: Measurement data from ASTM (2016). Rectangle criteria include specific Bust - Waist
ratios, Hip - Waist ratios, Hip - Bust ratios, and Bust - Hip ratios.

ASTM D6960 curvy. The results of the shape analysis for this standard in Table 4.74
shows a variation of fit criteria for multiple shapes. With 3 out of the 4 criteria satisfied, sizes
14W-36Wwere identified as Spoon shaped. With 1 out of the 2 criteria satisfied, sizes 14W-
40Wwere identified as Diamond shaped. With 2 out of the 2 criteria satisfied, sizes 24W-40W
were identified as Triangle shaped. Table 4.84 (see page 134) shows the distribution of these
shapes as Spoon (19 out 200 or 9.5% Spoon subjects), Diamond (no subjects) and Triangle (9 out
of 80 or 11.3% Triangle subjects). There were 18 out of 123 or 14.6% of Bottom Hourglass

subjects.
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Table 4.74.

ASTM D6960 Curvy Shape Identification.

Size Charts Shape Shape Shape
# of # of
_ _ Hip/ # of specific specific specific
Size | Bust | Waist seat _Shgpe Shape Shap_e Shape Shapq_a Shape
Criteria Met Criteria Criteria
Met Met

14W | 415 36 | 455 3 SPOON 1 DIAMOND 1 NO
16W 43 | 375 | 47 3 SPOON 1 DIAMOND 1 NO
18W 45| 395| 49 3 SPOON 1 DIAMOND 1 NO
20w 47 | 41.75| 51 3 SPOON 1 DIAMOND 1 NO
22W 49 44 | 53 3 SPOON 1 DIAMOND 1 NO
24W 51 | 46.25| 55 3 SPOON 1 DIAMOND 2 TRIANGLE
26W 53 | 485 | 57 3 SPOON 1 DIAMOND 2 TRIANGLE
28W 55| 50.75 | 59 3 SPOON 1 DIAMOND 2 TRIANGLE
30w 57 53| 61 3 SPOON 1 DIAMOND 2 TRIANGLE
32w 59 | 55.25 | 63 3 SPOON 1 DIAMOND 2 TRIANGLE
34w 61| 575| 65 3 SPOON 1 DIAMOND 2 TRIANGLE
36W 63 | 59.75 | 67 3 SPOON 1 DIAMOND 2 TRIANGLE
38w 65 62| 69 2 NO 1 DIAMOND 2 TRIANGLE
40W 67| 6425| 71 2 NO 1 DIAMOND 2 TRIANGLE

Note: Measurement data from ASTM (2016). Spoon criteria include specific Hip - Bust ratios,
Hip - Waist ratios, Bust - Hip ratios and High hip/Waist ratios (this criteria was omitted due to
lack of access to high hip measurements). Diamond criteria include specific Bust — Average of
Stomach + Waist + High Hip + Abdomen ( this criteria was omitted due to lack of access to
Stomach, High Hip and Abdomen measurements) and Hip — Bust ratios. Triangle criteria include
specific Hip — Bust ratios and Hip — Waist ratios.

Ashley Stewart. The results of the shape analysis for this standard in Table 4.75 shows a
variation of fit criteria for multiple shapes. With 3 out of the 4 criteria satisfied, sizes 14-36 were
identified as Spoon shaped. With 1 out of the 2 criteria satisfied, sizes 14-36were identified as
Diamond shaped. With 4 out of the 4 criteria satisfied, size 12 was identified as Rectangle
shaped. Table 4.84 (see page 134) shows the distribution of these shapes as Spoon (17 out 200 or
8.5% Spoon subjects), Diamond (no subjects) and Rectangle (3 out of 80 or 1% Rectangle

subjects). There were 13 out of 123 or 10.6% of Bottom Hourglass subjects.
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Table 4.75.

Ashley Stewart Shape Identification.

Size Charts Measurements Shape Shape Shape
# of # of # of
specific specific specific
Size Bust | Waist | Hip Shape Shape Shape Shape Shape Shape
Criteria Criteria Criteria
Met Met Met
12 40 315 | 415 2 NO 0 NO 4 RECTANGLE
1X | 14 415 33 44 3 SPOON 1 DIAMOND 3 NO
1X | 16 435 35 46 3 SPOON 1 DIAMOND 3 NO
2X | 18 455 37 48 3 SPOON 1 DIAMOND 3 NO
20 475 39 50 3 SPOON 1 DIAMOND 3 NO
3X | 22 49.5 41 52 3 SPOON 1 DIAMOND 3 NO
24 515 43 54 3 SPOON 1 DIAMOND 3 NO
4X | 26 53.5 45 56 3 SPOON 1 DIAMOND 3 NO
28 55.5 47 58 3 SPOON 1 DIAMOND 3 NO
5X | 30 57.5 49 60 3 SPOON 1 DIAMOND 3 NO
32 59.5 51 62 3 SPOON 1 DIAMOND 3 NO
6X | 34 61.5 53 64 3 SPOON 1 DIAMOND 3 NO
36 63.5 55 66 3 SPOON 1 DIAMOND 3 NO

Note: Measurement data from Ashley Stewart (2018). Spoon criteria include specific Hip - Bust
ratios, Hip - Waist ratios, Bust - Hip ratios and High hip/Waist ratios (this criteria was omitted
due to lack of access to high hip measurements). Diamond criteria include specific Bust —
Average of Stomach + Waist + High Hip + Abdomen ( this criteria was omitted due to lack of
access to Stomach, High Hip and Abdomen measurements) and Hip — Bust ratios. Rectangle
criteria include specific Bust - Waist ratios, Hip - Waist ratios, Hip - Bust ratios, and Bust - Hip
ratios.

Avenue. The results of the shape analysis for this standard in Table 4.76 shows a
variation of fit criteria for multiple shapes. With 3 out of the 4 criteria satisfied, sizes 14-32 were
identified as Spoon shaped. With 1 out of the 2 criteria satisfied, sizes 14-32 were identified as
Oval shaped. Table 4.84 (see page 134) shows the distribution of these shapes as Spoon (60 out
200 or 30% Spoon subjects) and Oval (7 out of 80 or 4.2% Oval subjects). There were 34 out of
287 or 11.8% of Rectangle subjects, 33 out of 123 or 26.8% of Bottom Hourglass subjects and

10 out of 12 or 83.3% of Hourglass subjects.
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Table 4.76.

Avenue Shape Identification.

CShi;rets Measurements Shape Shape
# of specific # of specific
Size Bust Waist Hip Shape Shape Shape Shape
Criteria Met Criteria Met
14/16 42 33 44 3 SPOON 1 OVAL
18/20 46 37 48 3 SPOON 1 OVAL
2224 50 41 52 3 SPOON 1 OVAL
26/28 54 45 56 3 SPOON 1 OVAL
30/32 58 49 60 3 SPOON 1 OVAL

Note: Measurement data from Avenue (2018). Spoon criteria include specific Hip - Bust ratios,
Hip - Waist ratios, Bust - Hip ratios and High hip/Waist ratios (this criteria was omitted due to

lack of access to high hip measurements). Oval criteria include specific Bust — Average of
Stomach + Waist + High Hip + Abdomen (this criteria was omitted due to lack of access to
Stomach, High Hip and Abdomen measurements) and Hip — Bust ratios. Measurements were

represented in a range, so the beginning number was used.

JCPenney. The results of the shape analysis for this standard in Table 4.77 shows a

variation of fit criteria for multiple shapes. With 3 out of the 4 criteria satisfied, sizes 14W-34W

were identified as Spoon shaped. With 1 out of the 2 criteria satisfied, sizes 14W-34W were

identified as Diamond shaped. Table 4.84 (see page 134) shows the distribution of these shapes

as Spoon (29 out 200 or 14.5% Spoon subjects) and Diamond (no subjects). There were 20 out of

123 or 16.3% of Bottom Hourglass subjects and 16 out of 80 or 20% of Triangle subjects.

Table 4.77.

JCPenney-Plus Shape Identification.

Size Charts Measurements Shape Shape
. . . # of specific Shape # of specific Shape
Size Bust | Waist | Hip Criteria Met Shape Criteria Met Shape
OX | 14w | 42 36| 45 3 SPOON 1 DIAMOND
IX | 16W | 44 38| 47 3 SPOON 1 DIAMOND

128



Table 4.77. Continued.

Size Charts Measurements Shape Shape
. . . # of specific Shape # of specific Shape
Size Bust | Waist | Hip Crri)teria Met P Shape Crri)teria Met P Shape

1X | 18W 46 40 49 3 SPOON 1 DIAMOND
2X | 20W 48 42 51 3 SPOON 1 DIAMOND
2X | 22W 50 44 53 3 SPOON 1 DIAMOND
3X | 24W 52 46 55 3 SPOON 1 DIAMOND
3X | 26W 54 48 57 3 SPOON 1 DIAMOND
4X | 28W 56 50 59 3 SPOON 1 DIAMOND
4X | 30W 58 52 61 3 SPOON 1 DIAMOND
5X | 32W 60 54 63 3 SPOON 1 DIAMOND
5X | 34W 62 56 65 3 SPOON 1 DIAMOND
6X | 14W 42 36 45 3 SPOON 1 DIAMOND
6X | 16W 44 38 47 3 SPOON 1 DIAMOND

Note: Measurement data from JCPenney (2016). Spoon criteria include specific Hip - Bust
ratios, Hip - Waist ratios, Bust - Hip ratios and High hip/Waist ratios (this criteria was omitted
due to lack of access to high hip measurements). Diamond criteria include specific Bust —
Average of Stomach + Waist + High Hip + Abdomen ( this criteria was omitted due to lack of
access to Stomach, High Hip and Abdomen measurements) and Hip — Bust ratios.

Lane Bryant. The results of the shape analysis for this standard in Table 4.78 shows a
variation of fit criteria for multiple shapes. With 3 out of the 4 criteria satisfied, sizes 14-32 were
identified as Spoon shaped. With 4 out of the 4 criteria satisfied, sizes 14-32 was identified as
Rectangle shaped. Table 4.84 (see page 134) shows the distribution of these shapes as Spoon (25
out 200 or 12.5% Spoon subjects) and Rectangle (31 out of 287 or 10.8% Rectangle subjects).
There were 38 out of 165 or 23% of Oval subjects and 15 out of 80 or 18.8% of Triangle

subjects.

Table 4.78.

Lane Bryant Shape Identification.

Size Charts Shape Shape
. . Low | # of specific Shape # of specific Shape
Size | Bust | Walist Hip Criteria Met Shape Criteria Met Shape
14 40 34 42 3 SPOON 4 RECTANGLE
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Table 4.78. Continued.

Size Charts Shape Shape

size | Bust | waist | (o' | POCRERI IS | snape | T O et | Shape

16 42| 36| 44 3 SPOON 4 RECTANGLE
18 44| 38| 46 3 SPOON 4 RECTANGLE
20 46| 40| 48 3 SPOON 4 RECTANGLE
22 48| 42| 50 3 SPOON 4 RECTANGLE
24 50| 44| 52 3 SPOON 4 RECTANGLE
26 52| 46| 54 3 SPOON 4 RECTANGLE
28 54| 48| 56 3 SPOON 4 RECTANGLE
30 56| 50| 58 3 SPOON 4 RECTANGLE
32 58| 52| 60 3 SPOON 4 RECTANGLE

Note: Measurement data from Lane Bryant (2016). Spoon criteria include specific Hip - Bust
ratios, Hip - Waist ratios, Bust - Hip ratios and High hip/Waist ratios (this criteria was omitted
due to lack of access to high hip measurements). Rectangle criteria include specific Bust - Waist
ratios, Hip - Waist ratios, Hip - Bust ratios, and Bust - Hip ratios.

Lane Bryant-Kiyonna. The results of the shape analysis for this standard in Table 4.79
shows a variation of fit criteria for multiple shapes. With 3 out of the 4 criteria satisfied, sizes 12-
32 were identified as Spoon shaped. Table 4.84 (see page 134) shows the distribution of these
shapes as Spoon (26 out 200 or 13% Spoon subjects). There were 26 out of 123 or 21.1% of

Bottom Hourglass subjects and 10 out of 80 or 12.5% of Triangle subjects.

Table 4.79.

Lane Bryant-Kiyonna Shape Identification.

Size Charts Measurements Shape Shape
. . Low | # of specific Shape # of specific Shape
Size Bust | Waist Hip CrFi)teria Met P Shape CrFi)teria Met P Shape
0X | 12 44 38 48 3 SPOON 1 DIAMOND
1X | 14/16 | 445 38.5| 48.5 3 SPOON 1 DIAMOND
2X | 18/20 | 48.5 4251 525 3 SPOON 1 DIAMOND
3X | 22/24 | 52.5 46.5 | 56.5 3 SPOON 1 DIAMOND
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Table 4.79. Continued.

Size Charts Measurements Shape Shape
. . Low | # of specific Shape # of specific Shape
Size Bust | Waist Hip Criteria Met Shape Criteria Met Shape
4X | 26/28 | 56.5 50.5 | 60.5 3 SPOON 1 DIAMOND
5X | 30/32 | 62.5 56.5 | 66.5 3 SPOON 1 DIAMOND

Note: Measurement data from Lane Bryant (2016). Spoon criteria include specific Hip - Bust
ratios, Hip - Waist ratios, Bust - Hip ratios and High hip/Waist ratios (this criteria was omitted
due to lack of access to high hip measurements). Diamond criteria include specific Bust —
Average of Stomach + Waist + High Hip + Abdomen ( this criteria was omitted due to lack of
access to Stomach, High Hip and Abdomen measurements) and Hip — Bust ratios.
*Measurements were represented in a range, so the beginning number was used.

Target-Ava & Viv. The results of the shape analysis for this standard in Table 4.80
shows a variation of fit criteria for multiple shapes. With 4 out of the 4 criteria satisfied, sizes
14W-30W were identified as Rectangle shaped. Table 4.84 (see page 134) shows the distribution
of these shapes as Rectangle (18 out 287 or 6.3% Rectangle subjects). There were 53 out of 165

or 32.1% of Oval subjects and 15 out of 80 or 18.8% of Triangle subjects.

Table 4.80.

Target-Ava & Viv Shape Identification.

Size Charts Measurements Shape
Size Bust | Waist | Hip # of specific Shape Criteria Met Shape
X | 14w 41 36| 43 4 RECTANGLE
1X | 16W 43 38| 45 4 RECTANGLE
1X | 18W 45 40 | 47 4 RECTANGLE
2X | 20W 47| 4225 49 4 RECTANGLE
2X | 22W 49 445 | 51 4 RECTANGLE
3X | 24W 51| 46.75| 53 4 RECTANGLE
3X | 26W 53 49 | 55 4 RECTANGLE
4X | 28W 55| 51.25| 57 4 RECTANGLE
4X | 30W 57 53.5| 59 4 RECTANGLE

Note: Measurement data from Target (2017). Rectangle criteria include specific Bust - Waist
ratios, Hip - Waist ratios, Hip - Bust ratios, and Bust - Hip ratios.
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Target-Lily Star. The results of the shape analysis for this standard in Table 4.81 shows
a variation of fit criteria for multiple shapes. With 3 out of the 4 criteria satisfied, sizes 14W-
30W were identified as Spoon shaped. With 1 out of the 2 criteria satisfied, sizes 14W-30W were
identified as Diamond shaped. Table 4.84 (see page 134) shows the distribution of these shapes
as Spoon (15 out 200 or 7.5% Spoon subjects) and Diamond (no subjects). There were 14 out of

123 or 11.4% of Bottom Hourglass subjects and 9 out of 80 or 11.3% of Triangle subjects.

Table 4.81.

Target-Lily Star Shape Identification.

CSthets Measurements Shape Shape
. . . # of specific Shape # of specific Shape
Size Bust | Waist | Hip Crri)teria Met P Shape Crri)teria Met P Shape

X | 14W 42 36 45 3 RECTANGLE 1 DIAMOND
1X | 16W | 435 | 375 46.5 3 RECTANGLE 1 DIAMOND
1X | 18W 45 39 48 3 RECTANGLE 1 DIAMOND
2X | 20W | 465 | 405 | 495 3 RECTANGLE 1 DIAMOND
2X | 22W 48 42 51 3 RECTANGLE 1 DIAMOND
3X | 24W | 495 | 435|525 3 RECTANGLE 1 DIAMOND
3X | 26W 51 45 54 3 RECTANGLE 1 DIAMOND
4X | 28W 53 47 56 3 RECTANGLE 1 DIAMOND
4X | 30W 55 49 58 3 RECTANGLE 1 DIAMOND

Note: Measurement data from Target (2017). Rectangle criteria include specific Bust - Waist
ratios, Hip - Waist ratios, Hip - Bust ratios, and Bust - Hip ratios. Diamond criteria include
specific Bust — Average of Stomach + Waist + High Hip + Abdomen ( this criteria was omitted
due to lack of access to Stomach, High Hip and Abdomen measurements) and Hip — Bust ratios.

Torrid. The results of the shape analysis for this standard in Table 4.82 shows a variation
of fit criteria for multiple shapes. With 3 out of the 4 criteria satisfied, sizes 10-30 were
identified as Spoon shaped. With 1 out of the 2 criteria satisfied, sizes 10-30 were identified as

Diamond shaped. Table 4.84 (see page 134) shows the distribution of these shapes as Spoon (45
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out 200 or 22.5% Spoon subjects) and Diamonds (no subjects). There were 36 out of 123 or

29.3% of Bottom Hourglass subjects and 8 out of 80 or 10% of Triangle subjects.

Table 4.82.

Torrid Shape Identification.

Size Charts Measurements Shape Shape
. . Low | # of specific Shape # of specific Shape
Size Bust | Waist Hip Crri)teria Met P Shape Crri)teria Met P Shape

0| M/L |10 38 32 42 3 SPOON 1 DIAMOND
0L 12 40 34 44 3 SPOON 1 DIAMOND
11X |14 42 36 46 3 SPOON 1 DIAMOND
111X |16 44 38 48 3 SPOON 1 DIAMOND
22X |18 46 40 50 3 SPOON 1 DIAMOND
22X |20 48 42 52 3 SPOON 1 DIAMOND
33X |22 50 44 54 3 SPOON 1 DIAMOND
33X |24 52 46 56 3 SPOON 1 DIAMOND
414X |26 56 50 60 3 SPOON 1 DIAMOND
55X |28 60 54 66 3 SPOON 1 DIAMOND
66X |30 66 60 72 3 SPOON 1 DIAMOND

Note: Measurement data from Torrid (2016). Spoon criteria include specific Hip - Bust ratios,
Hip - Waist ratios, Bust - Hip ratios and High hip/Waist ratios (this criteria was omitted due to
lack of access to high hip measurements). Diamond criteria include specific Bust — Average of
Stomach + Waist + High Hip + Abdomen ( this criteria was omitted due to lack of access to
Stomach, High Hip and Abdomen measurements) and Hip — Bust ratios. *Measurements were
represented in a range, so the beginning number was used.

The following table (4.83) gives a visual overview of the body shapes discovered during
the analysis of the industry standards. The table shows all of the potential body shapes that each
retail standard could support. However, since some measurement criteria was not available, no

definitive outcomes could be concluded.
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Table 4.83.

Shape Output for Retailer/Industry Sizing Standards.

ASTM ASTM

D6960 D6960 Ash Stw Ave JCP LB
Str Curvy
Size 10
Size 12 n
Size 14 REC SPNIDIA
Size 16 REC SPNIDIA
Size 18 REC SPNIDIA
Size 20 REC SPNIDIA
Size 22 REC SPNIDIA
Size 24 REC ? .
Size 26 REC ? .
Size 28 REC ? .
Size 30 REC ? .
Size 32 REC ? .
Size 34 REC ? .
Size 36 REC ? .
Size 38 REC
Size 40 REC
Table 4.84.

Percentages of Subjects by Shape for Retailer Sizing Standards.

LB-K

Tar
A&V

Tar
LS

Torrid

Ava & | LILY

ASTM | ASTM | Ashley Viv STAR
Str Curvy | Stewart | Avenue | JCP LBK | LB Target | Target | Torrid
Hourglass (n=12) g g L L0 L L L L g L
0.0% 0.0% 8.3% | 83.3% 0.0% | 0.0% | 0.0% 0.0% 0.0% 0.0%
Spoon (n=200) 0 19 17 60 29 26 25 3 15 45
0.0% 9.5% 85% | 30.0% | 14.5% | 13.0% | 12.5% 1.5% 7.5% | 22.5%
Diamond (n=8) 0 0 0 0 0 0 0 0 0 0
0.0% 0.0% 0.0% 0.0% 0.0% | 0.0% | 0.0% 0.0% 0.0% 0.0%
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Table 4.84. Continued.

Bottom 0 18 13 33 20 26 7 0 14 36
Hourglass
(n=123) 0.0% | 14.6% | 10.6% | 26.8% | 16.3% | 21.1% | 5.7% | 0.0% | 11.4% | 29.3%
Top Hourglass 0 0 0 2 0 0 0 0 0 0
(n=28) 00% | 00%| 00%| 7.1%| 00%| 00%| 0.0%| 00%| 00%| 00%
Oval 21 0 0 7 8 5 38 53 4 0
(n=165) 127% | 0.0% | 00% | 42% | 48% | 3.0% | 230% | 32.1% | 24% | 0.0%
Inverted Triangle 0 0 0 0 0 0 0 0 0 0
(n=32) 0.0% | 00%| 00%| 00%]| 00%| 00%| 00%]| 00%| 00%| 00%
Triangle (v=80) 7 9 0 3 16 10 15 15 9 8
8.8% | 11.3% | 00% | 3.8% | 20.0% | 125% | 18.8% | 18.8% | 11.3% | 10.0%
Rectangle 2 0 3 34 5 3 31 18 3 0
(n=287) 0.7% | 00% | 10% | 11.8% | 1.7% | 1.0% | 108% | 63% | 1.0% | 0.0%
Total Count Met
(n=935) 30 46 34 149 78 70| 116 89 45 89
Total % Met 32% | 49% | 36%| 159% | 83% | 75% | 124% | 95% | 48% | 9.5%

Research Question #3

How well can SizeUSA subjects fit into the newly created shape-based sizing systems?

Creation of Sizing System. The results of Research Question #1 shows that the
Rectangle (287) and Spoon (200) shapes were the most prevalent throughout the sample. The
measurements of all SizeUSA plus-size subjects who classified as a rectangle or spoon were used
to create the two new sizing systems. The waist was used as a key determinant for the plus-size
range and was also used as the base measurement when creating the two sizing system. Seven
measurements (bust, stomach, waist, high hip, abdomen, hip seat and hip) from each of the
rectangle subjects and spoon subjects were analyzed using Microsoft Excel. Subjects were
organized and grouped by the waist measurements. Within each grouping, the means of all 7
measurements were determined. The median waist measurement in each grouping was used to
classify each size (ex. For the group ranging from 33.00 to 34.99 the size ID was 34). These size

identifiers can be changed after the sizing system is complete. All means were rounded to the
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nearest 1/4th inch (See Table 4.85 & Table 4.90). The 7 means (bust, stomach, waist, high hip,
abdomen, hip seat and hip) in each group became the measurements that defined each size within
the new sizing system.

Rectangle Sizing System Development & Evaluation. Table 4.85 shows the raw means
that make up the Rectangle Sizing System. At this point in development, sizes were identified by
the median waist determinant of the grouping. Means were rounded to the nearest 1/4th inch and

the final outcomes of means are in Table 4.86.

Table 4.85.

Basic Rectangle Means.

Basic Sizing System for Sizes 34-46

Waist Suggested | Suggested | Suggested | Suggested | Suggested | Suggested | Suggested
determinants 34 36 38 40 42 44 46

Bust (B) 42.03 43.19 45.04 46.57 48.46 50.91 51.53
Stomach (S) 36.14 37.49 39.44 41.73 43.81 45.99 46.96
Waist (W) 34.47 35.87 37.83 39.99 41.83 43.89 45.88
High Hip (HH) 40.12 41.25 42.91 44.48 46.49 49.05 49.62
Abdomen (A) 39.94 40.86 42.85 43.78 45.58 47.39 48.28
Hip Seat (HS) 41.39 42.55 44.41 46.13 47.81 49.81 50.72
Hip (H) 42.12 43.13 44.83 46.42 48.01 50.11 50.89
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Table 4.86.

Rectangle Sizing System.

Rectangle Sizing System

14W 16W 18W 20W 22W 24W 26W
Bust 42.00 43.25 45.00 46.50 48.50 51.00 51.50
Stomach 36.25 37.50 39.50 41.75 43.75 46.00 47.00
Waist 34.50 36.00 37.75 40.00 41.75 44.00 46.00
High Hip 40.00 41.25 43.00 44.50 46.50 49.00 49.50
Abdomen 40.00 41.00 42.75 43.75 45.50 47.50 48.25
Hip Seat 41.50 42.50 44.50 46.25 47.75 49.75 50.75
Hip 42.00 43.25 44.75 45.50 48.00 50.00 51.00

Table 4.87 shows the final Rectangle Sizing System with final size identifiers. In this

case, size identifiers are consistent with industry standards beginning with 14W (ASTM

D6960/D6960M, 2016). The FFIT Technique (Simmons et al, 2004b) was used to verify the

shapes presented in this sizing system. The table shows the results of this analysis. The

Rectangle Sizing System proved to be a true rectangle; meeting all four criteria. Rectangle

criteria include specific Bust - Waist ratios, Hip - Waist ratios, Hip - Bust ratios, and Bust - Hip

ratios.

Table 4.87.

Rectangle Sizing System Shape Analysis.

Bust | stomach | waist | 5! | Abdomen | Gt | HID | | rec
(HH) (HS)
Size 14W 42 36.25 345 40 40 415 42 4 RECTANGLE
Size 16W 43.25 37.5 36 41.25 41 425 | 43.25 4 RECTANGLE
Size 18W 45 39.5 37.75 43 42.75 445 | 44.75 4 RECTANGLE
Size 20W 46.5 41.75 40 44.5 43.75 46.25 | 455 4 RECTANGLE
Size 22W 48.5 43.75 41.75 | 465 455 47.75 | 48 4 RECTANGLE
Size 24W 51 46 44 49 475 49.75 | 50 4 RECTANGLE
Size 26W 515 47 46 49.5 48.25 50.75 | 51 4 RECTANGLE
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Table 4.88 shows the method used to prepare sizing data to be analyzed with subject data.

The numbers in red represents intervals between sizes. The tolerances are the numbers in Italics

which represent the measurement minus half of the interval (Ex. Size 14W Bust: 42-(1/2)=41.5;

for size 14W beginning measurement only). All other ending measurements for each size follow

the formula; measurement plus half of the interval (Ex. Size 14W Bust: 42+(1.25/2)=42.625).

Table 4.88.

Basic Rectangle Sizing System Tolerances.

Basic Rectangle Sizing System for Sizes 34-46
14w 16W 18W 20W 22W 24W 26W
?E;‘)St 42 43.25 45 485 51
?S‘;’m“h 36.25 375 395 43.75 4%
Waist (W) 345 36 37.75 41.75 44
m?_lh) Hip 40 41.25 43 46.5 49
»(AAb)domen 40 41 42.75 45.5 475
Hip Seat 49.7
(HS) 415 425 445 47.75 5
(':")p 42 43.25 44.75 48 50
Ranges between sizes
Bust
(B) 41.500 42.625 44.125 45.75 47.5 49.75 51.25 51.875
Stomach
(S) 35.750 36.875 38.5 40.625 42.75 44.875 46.5 47.625
Waist (W) 34.000 35.25 36.875 38.875 40.875 42.875 45 47
High Hip
(HH) 39.500 40.625 42.125 43.75 45.5 47.75 49.25 49.75
Abdomen
(A) 39.500 40.5 41.875 43.25 44.625 46.5 47.875 49.125
Hip Seat
(HS) 41.000 42 435 45.375 47 48.75 50.25 51.25
Hip
(H) 41.500 42.625 44 45.125 46.75 49 50.5 51.5

Table 4.89 shows the formulas that were used in the fit analysis. Each SizeUSA plus-size

subject’s bust, waist and hip measurements were out into the formulas to determine where their

measurements fit the standard. Tolerances from Table 4.85 were used in the formulas displayed

in the table below to analyze fit.
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Table 4.89.

Rectangle Sizing System Formulas for Fit Analysis.

14W 16W 18W 20W
Bust 42.00 43.25 45.00 46.50
>=415 | <42.625 | >=42.625 | <44.125 | >=44.125 | <4575 | >=45.75 | <475
Stomach 36.25 37.50 39.50 41.75
>=35.75 | <36.875 | >=36.875 | <38.5 | >=385 | <40.625 | >=40.625 | <42.75
Waist 34.50 36.00 37.75 40.00
>=34 | <35.25 | >=35.25 | <36.875 | >=36.875 | <38.875 | >=38.875 | <40.875
High Hip 40.00 41.25 43.00 44.50
>=39.5 | <40.625 | >=40.625 | <42.125 | >=42.125 | <43.75 | >=43.75 | <455
Abdomen 40.00 41.00 42.75 43.75
>=395 | <405 | >=405 |<41.875|>=41.875| <43.25 | >=43.25 | <44.625
Hip Seat 41.50 42.50 44.50 46.25
>=41 | <42 >=42 | <435 | >=435 | <45.375 | >=45.375 | <47
Hip 42.00 43.25 44.75 45.50
>=415 | <42.625 | >=42.625 | <44 >=44 | <45.125 | >=45.125 | <46.75
22W 24W 26W
Bust 48.50 51.00 51.50
>=475 | <49.75 | >=49.75 | <51.25 | >=51.25 | <51.875
Stomach 43.75 46.00 47.00
>=42.75 | <44.875 | >=44.875 | <465 | >=465 | <47.625
Waist 41.75 44.00 46.00
>=40.875 | <42.875 | >=42.875 | <45 >=45 | <47
High Hip 46.50 49.00 49,50
>=455 | <47.75 | >=47.75 | <49.25 | >=49.25 | <49.75
Abdomen 45.50 47.50 48.25
>=44.625 | <465 | >=46.5 | <47.875 | >=47.875 | <49.125
Hip Seat 47.75 49.75 50.75
>=47 | <48.75 | >=48.75 | <50.25 | >=50.25 | <51.25
Hip 48.00 50.00 51.00
>=46.75 | <49 >=49 | <505 | >=505 | <515

Spoon Sizing System Development & Evaluation. Table 4.90 shows the raw means that

make up the Spoon Sizing System. At this point in development, sizes still are identified by the

median waist determinant of the grouping they were assigned to in early in the development of
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the system. Means were rounded to the nearest 1/4th inch and the final outcomes of means are in

Table 4.91.

Table 4.90.

Basic Spoon Means.

Basic Sizing System for Sizes 34-50
34 36 38 40 42 44 46 48 50

Bust (B) 40.89 | 42.33 | 44.18 | 45.79 | 49.14 | 50.56 | 49.89 | 54.08 | 55.06
Stomach (S) 36.14 | 37.70 | 39.44 | 41.96 | 44.51 | 45.81 | 46.44 | 52.59 | 51.06
Waist (W) 34.52 | 35.92 | 37.87 | 39.86 | 41.96 | 43.87 | 45.42 | 48.05 | 49.98
High Hip (HH) | 42.78 | 44.04 | 46.24 | 48.90 | 50.92 | 52.85 | 54.29 | 58.71 | 59.93
Abdomen (A) 43.00 | 44.19 | 46.22 | 48.51 | 53.01 | 50.23 | 55.31 | 59.60 | 62.11
Hip Seat (HS) | 44.23 | 45.61 | 47.90 | 51.08 | 53.82 | 53.58 | 56.08 | 60.91 | 62.41
Hip (H) 45.21 | 46.35 | 48.65 | 51.21 | 53.93 | 53.81 | 56.15 | 60.96 | 62.43

Table 4.91.

Spoon Sizing System.

Spoon Sizing System

14w | 16w | 18w | 20w [ 22w | 24w | 26w [ 28w [ 30w
Bust 41 | 4225 | 44 46 | 49.25 | 505 50 54 | 55
Stomach 3 | 3775 | 395 | 415 | 445 | 4575 | 465 | 525 | 51
Waist 34.5 36 38 390.75 | 42 435 [N 48 | 50
HighHip | 4275 | 44 | 4625 | 4875 | 51 525 | 54.25 |58.75| 60
Abdomen | 43 445 | 465 | 4875 | 53 51 | 5525 | 595 | 62
Hip Seat 44 45.5 48 | 5075 | 535 | 535 56 61 | 62.5
Hip 45 | 4625 | 485 51 | 5375 | 53.75 | 56 61 | 62.5

Table 4.92 shows the final Spoon Sizing System with final size identifiers. Size
identifiers are consistent with industry standards beginning with 14W (ASTM, 2016). The FFIT
Technique (Simmons et al, 2004b) was used to verify the shapes presented in this sizing system.

The table also shows the results of this analysis. The Spoon Sizing System proved to be a true
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spoon; meeting all four criteria for all sizes except 26W. Spoon criteria include specific Hip -
Bust ratios, Hip - Waist ratios, Bust - Hip ratios and High hip/Waist ratios. It is important to note
that the Spoon Sizing System presented an error in the waist dimension for the Size 26. This
measurement was originally 45.5 inches but was adjusted to 45.25 to fit the shape requirements.
This adjustment was minor and didn’t affect the fit outcomes in further analyses with SizeUSA

plus-size subject data; as the numbers of fit proved to be the exact same with both measurements.

Table 4.92.

Spoon Sizing System Shape Analysis.

Hip

Bust | Stomach | Waist High Hip Abdomen | Seat Hip | #

(B) S) (W) (HH) (A) (HS) | (H) | Met | SPN
Size 14W 41 36 34.5 42.75 43 44 45 4 | SPOON
Size 16W | 42.25 | 37.75 36 44 44.5 455 | 4625 | 4 | SPOON
Size 18W 44 39.5 38 46.25 46.5 48 | 485 | 4 | SPOON
Size 20W 46 415 39.75 48.75 4875 | 5075 | 51 4 | SPOON
Size 22W | 49.25 | 445 42 51 53 53.5 | 53.75 | 4 | SPOON
Size24W | 50.5 | 4575 435 52.5 51 53.5 | 53.75 | 4 | SPOON
Size 26W 50 465 BBl 5425 55.25 56 56 4 | SPOON
Size 28W 54 52.5 48 58.75 59.5 61 61 4 | SPOON
Size 30W 55 51 50 60 62 625 | 625 | 4 | SPOON

Table 4.93 shows the method used to prepare sizing data to be analyzed with subject data.
The numbers in red represents intervals between sizes. The tolerances are the numbers in Italics
which represent the measurement minus half of the interval (Ex. Size 14W Bust: 41-(1/2)=40.5;
for size 14W beginning measurement only). All other ending measurements for each size follow

the formula; measurement plus half of the interval (Ex. Size 14W Bust: 41+(1.25/2)=41.625).
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Table 4.93.

Basic Spoon Sizing System Tolerances.

Basic Spoon Sizing System

Ranges between sizes

(B) 40.5 41.625 43.125 45 47.625
(S) 35.5 36.875 38.625 40.5 43
(W) 34 35.25 37 38.875 40.875
(HH) 42.25 43.375 45,125 475 49.875
(A) 425 43.75 455 47.625 50.875
(HS) 435 44.75 46.75 49.375 52.125
(H) 445 45.625 47.375 49.75 52.375
Ranges between sizes
(B) 49.875 50.25 52 54.5 55.5
(S) 45,125 46.125 495 51.75 50.25
(W) 42.75 44.375 46.625 49 51
(HH) 51.75 53.375 56.5 59.375 60.625
(A) 52 53.125 57.375 60.75 63.25
(HS) 53.5 54.75 58.5 61.75 63.25
(H) 53.75 54.875 58.5 61.75 63.25

Note: Abbreviations are as follows: Bust (B), Stomach (S), Waist (W), High Hip (HH),

Abdomen (A), Hip Seat (HS) and Hip (H).

Table 4.94 shows the formulas that were used in the fit analysis. Each SizeUSA plus-size

subject’s bust, waist and hip measurements were put into the formulas to determine where their
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measurements fit the standard. Tolerances from Table 4.93 were used in the formulas displayed

in the table below to analyze fit.

Table 4.94.

Spoon Sizing System Formulas for Fit Analysis.

Spoon Sizing System
14W 16W 18W
B 41 42.25 44
>=405 | <41.625 >=41.625 | <43.125 >=43125 | <45
s 36 37.75 39.5
>=355 | <36.875 >=36.875 | <38.625 >=38.625 | <405
W 345 36 38
>=34 | <3525 >=3525 | <37 >=37 | <38875
HH 42.75 44 46.25
>=4225 | <43375 >=43375 | <45.125 >=45125 | <475
A 43 445 46.5
>=425 | <4375 >=4375 | <455 >=455 | <47.625
HS 44 455 48
>=435 | <4475 >=4475 | <4675 >=46.75 | <49.375
H 45 46.25 485
>=445 | <45625 >=45625 | <47.375 >=47375 | <49.75
20W 22W 24W
B 46 49.25 50.5
>=45 | <47.625 >=47625 | <49.875 >=49875 | <5025
s 415 445 45.75
>=405 | <43 >=43 | <45.125 >=45.125 | <46.125
W 39.75 42 435
>=38.875 | <40.875 >=40875 | <4275 >=42.75 | <44.375
HH 48.75 51 52.5
>=475 | <49.875 >=49875 | <5175 >=5175 | <53.375
A 48.75 53 51
>=47.625 | <50.875 >=50.875 | <52 >=52 | <53.125
HS 50.75 53.5 53.5
>=49375 | <52.125 >=52.125 | <535 >=535 | <5475
H 51 53.75 53.75
>=49.75 | <52.375 >=52375 | <5375 >=5375 | <54.875
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Table 4.94. Continued.

26W 28W 30w
B 50 54 55

>=5025 | <52 >=52 | <m45 >=545 | <555
S 465 525 51

>=46.125 | <495 >=495 | <5175 >=51.75 | <5025
w 45.25 48 50

>=44375 | <46.625 >=46625 | <49 >=49 | <51
HH 54.25 58.75 60

>=53375 | <565 >=565 | <59.375 >=50375 |  <60.625
A 55.25 59.5 62

>=53125 | <57.375 >=57375 | <60.75 >=6075 |  <63.25
HS 56 61 625

>=5475 | <585 >=585 | <6175 >=61.75 | <6325
H 56 61 625

>=54.875 | <585 >=585 |  <6L75 >=6175 |  <63.25

Note: Abbreviations are as follows: Bust (B), Stomach (S), Waist (W), High Hip (HH),
Abdomen (A), Hip Seat (HS) and Hip (H).

Fit Analyses for New Systems. Using the 935 subjects in the SizeUSA plus-size sample,
a fit analysis was performed on the two new shape-based sizing systems: Rectangle and Spoon.
Comparison formulas from Tables 4.89 & 4.94 were input into a contingency table to test for fit.

Fit Output for Rectangle Sizing System. The Rectangle Sizing System consists of 7
sizes identified as 14W through 26W. A fit analysis was completed using the measurements of
the bust, waist and hip dimensions. Tables 4.88-4.89 shows the development of this analysis. Fit
analyses were performed for Whole Garments (bust, waist and hips), Tops (bust and waist) and
Bottoms (waist and hips). The results of the fit analysis for Whole Garments (Table 4.95), Tops
(Table 4.96) and Bottoms (Table 4.97) are presented in the tables below.

Table 4.95 shows the results for fit of Whole Garments in the new Rectangle sizing
standard. There were 6.5% (61 subjects) of the SizeUSA plus-size sample that fit into sizes 14W
through 24W. Measurements were defined by size 14W (1.3% or 12 subjects), size 16W (1.6%

or 15 subjects) and size 18W (1.3% or 12 subjects). There was a number of the SizeUSA plus-
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size sample that were not able to fit this standard (93.5% or 874 subjects). Out of the total

sample, 5.7% (53 subjects) of the sample that fit this standard for Rectangle Whole Garments

were Rectangle shaped and 0.9% (8 subjects) were Oval.

Table 4.95.

Rectangle Sizing System Fit Totals (Whole Garments).

1AW | 16W | 18W |20W | 22W | 24W | 26W | REC
Hourglass (n=12) 0 L 0 0 L L 0 L
0.0% | 00%| 0.0%| 0.0% | 0.0% | 0.0%|0.0% | 0.0%

Spoon 0 0 0 0 0 0 0 0
(n=200) 0.0% | 0.0%]| 0.0% | 0.0% | 0.0% | 0.0% |0.0% | 0.0%
Diamond 0 0 0 0 0 0 0 0
(n=8) 0.0% | 00%]| 0.0% | 0.0% | 0.0% | 0.0% |0.0% | 0.0%
0 0 0 0 0 0] 0 0

Bottom Hourglass (n=123) 0.0% | 00%| 00%| 0.0%| 0.0% | 0.0% |0.0% | 0.0%
0 0 0 0 0 0] 0 0

Top Hourglass (n=28) 0.0% | 00%]| 0.0% | 0.0% | 0.0% | 0.0%|0.0% | 0.0%
Oval 0 2 2 2 1 1] 0 8
(n=165) 0.0% | 12% | 12% | 1.2% | 0.6% | 0.6% | 0.0% | 0.9%
. 0 0 0 0 0 0] 0 0

Inverted Triangle  (n=32) 0.0% | 00%| 00%| 00%| 00% | 0.0% |0.0% | 0.0%
Triangle 0 0 0 0 0 0 0 0
(n=80) 0.0% | 0.0%]| 0.0% | 0.0% | 0.0% | 0.0% |0.0% | 0.0%
12 13 10 6 8 4] 0| -3

Rectangle (n=287) 42% | 45% | 35%| 21% | 2.8% | 1.4% |0.0% | 5.7%
Total Count Met (n=935) 12 15 12 8 9 5 0 61
Total % Met Each Size 1.3% 1.6% 1.3% | 0.9% 1.0% | 0.5% | 0.0% | 6.5%
Total Count Unmet (n=935) 874
Total % Unmet 93.5%

Table 4.96 shows the results for fit of Tops in the new Rectangle sizing standard. There

were 30.2% (282 subjects) of the SizeUSA plus-size sample that fit into sizes 14W through

26W; where the fit occurs in size 14W (5.6% or 52 subjects), size 16W (8% or 75 subjects), size

18W (7% or 65 subjects), size 20W (4.2% or 39 subjects) and size 22W (3.1% or 29 subjects).
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There was a number of the SizeUSA plus-size sample that were not able to fit this standard

(69.8% or 653 subjects). Out of the total sample, 15.1% (141 subjects) of the sample that fit this

standard for Rectangle Tops were Rectangle shaped, 6.3% (59 subjects) were Spoon, 4.3% (40

subjects) were Bottom Hourglass and 2.7% (25 subjects) were Oval.

Table 4.96.

Rectangle Sizing System Fit Totals (Tops).

14W 16W | 18W 20W | 22W | 24W | 26W | REC

Hourglass (n=12) 0 L 0 L 0 0 L 0
0.0% | 0.0% 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%

Spoon (n=200) 16 15 10 12 3 3 0 59
8.0% | 7.5% 50% | 6.0% | 1.5% | 1.5% | 0.0% | 6.3%

Diamond (n=8) 0 L 0 L 0 0 L 0
0.0% | 0.0% 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%

10 9 7 5 5 3 1 40

Bottom Hourglass (n=123) 8.1% | 7.3% | 5.7% | 41% | 41% | 2.4% | 0.8% | 4.3%
Top Hourglass (n=28) 0 L 0 L 0 0 L 0
0.0% | 0.0% 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%

Oval 1 6 7 5 3 3 0 25
(n=165) 0.6% | 3.6% 42% | 3.0% | 1.8% | 1.8% | 0.0% | 2.7%
Inverted Triangle (n=32) 0 1 £ 2 : 0 1 =
00% | 3.1% | 18.8% | 6.3% | 9.4% | 0.0% | 3.1% | 1.4%

Triangle (n=80) 0 1 0 1 0 0 2 £
0.0% | 1.3% 0.0% | 1.3% | 0.0% | 0.0% | 25% | 0.4%

Rectangle (n=287) 25 43 35 14 15 7 2 141
8.7% | 15.0% | 12.2% | 4.9% | 52% | 2.4% | 0.7% | 15.1%

Total Count Met (n=935) 52 75 65 39 29 16 6 282
Total % Met Each Size 5.6% | 8.0% 7.0% | 4.2% | 3.1% | 1.7% | 0.6% | 30.2%
Total Count Unmet (n=935) 653
Total % Unmet 69.8%

Table 4.97 shows the results for fit of Bottoms in the new Rectangle sizing standard.

There were 20.3% (190 subjects) of the SizeUSA plus-size sample that fit into sizes 14W

through 26W; where the majority of fit occurs in size 14W (4.8% or 45 subjects), size 16W

(5.6% or 52 subjects), size 18W (3.6% or 34 subjects) and size 20W (2.5% or 23 subjects). There
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was a number of the SizeUSA plus-size sample that were not able to fit this standard (79.7% or

745 subjects). Out of the total sample, 10.2% (95 subjects) of the sample that fit this standard for

Rectangle Bottoms were Rectangle shaped, 5.9% (55 subjects) were Oval and 2.2% (21 subjects)

were Triangle.

Table 4.97.

Rectangle Sizing System Fit Totals (Bottoms).

14W | 16W | 18W | 20W | 22W | 24W | 26W | REC

Hourglass (n=12) ‘ ‘ e ‘ e ‘ e ‘
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%

Spoon (n=200) 5 3 0 0 0 0 0 8
25% | 15% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.9%

Diamond (n=8) ‘ ‘ e ‘ e ‘ 1 1
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 12.5% | 0.1%

0 0 0| o 0| o 0 0

Bottom Hourglass (n=123) 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
3 2 o] 2 o] o 0 7

Top Hourglass (n=28) 10.7% | 7.1% | 0.0% | 7.1% | 0.0% | 0.0% | 0.0% | 0.7%
7 2] 15| o9 4] s 3] 55

Oval (n=165) 42% | 7.3% | 91% | 55% | 2.4% | 3.0% | 1.8% | 5.9%
_ 0 0 2] o 1] o 0 3

Inverted Triangle  (n=32) 0.0% | 0.0% | 6.3% | 0.0% | 3.1% | 0.0% | 0.0% | 0.3%
Triangle (n=80) g 5 2 - 1 1 1 -1
8.8% | 6.3% | 2.5% | 5.0% | 1.3% | 1.3% | 1.3% | 2.2%

Rectangle (1-287) 23 30| 15| 8| 10| 9 0] 95
8.0% | 10.5% | 5.2% | 2.8% | 3.5% | 3.1% | 0.0% | 10.2%

Total Count Met (n=935) 45 52 34 23 16 15 5 190
Total % Met Each Size 48% | 5.6% | 3.6% | 25% | 1.7% | 1.6% | 0.5% | 20.3%
Total Count Unmet (n=935) 745
Total % Unmet 79.7%

Fit Output for Spoon Sizing System. The Spoon Sizing System is made up of 9 sizes

from 14W through 30W. A fit analysis was completed using the measurements of the bust, waist

and hip dimensions. See Tables 4.93-4.94 for development of this analysis. The results of the fit
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analysis for Whole Garments (Table 4.98), Tops (Table 4.99) and Bottoms (Table 4.100) are

presented in the tables below.

Table 4.98 shows the results for fit of Whole Garments in the new Spoon sizing standard.

There were 5.8% (54 subjects) of the SizeUSA plus-size sample that fit into sizes 14W through

30W; where the fit occurs in size 14W (0.9% or 8 subjects), size 16W (1.2% or 11 subjects), size

18W (1.6% or 15 subjects) and size 20W (1.5% or 14 subjects). There was a number of the

SizeUSA plus-size sample that were not able to fit this standard (94.2% or 881 subjects). Out of

the total sample, 3.3% (31 subjects) of the sample that fit this standard for Spoon Whole

Garments were Spoon shaped and 2.4% (22 subjects) were Bottom Hourglass.

Table 4.98.

Spoon Sizing System Fit Totals (Whole Garments).

14W | 16W | 18W | 20W | 22W | 24W | 26W | 28W | 30W | SPN

Hourglass (n=12) L 0 0 0 0 L L L L 0
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%

Spoon (n=200) 5 6 9 9 0 0 0 1 1 31
2.5% | 3.0% | 4.5% | 4.5% | 0.0% | 0.0% | 0.0% | 0.5% | 0.5% | 3.3%

Diamond (n=8) 0 0 0 0 0 0 0 0 0 0
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%

3 4 6 5 2 1 1 0 0 22

Bottom Hourglass ("=123) 150, 3395 [ 2.9% | 4.1% | 1.6% | 0.8% | 0.8% | 0.0% | 0.0% | 2.4%
Top Hourglass (n=28) L 0 0 0 0 L L L L 0
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%

Oval (n=165) 0 0 0 0 0 0 0 0 0 0
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%

Inverted Triangle (n=32) L 0 0 0 0 L L L L 0
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%

Triangle (n=80) L 1 0 0 0 L L L L 1
0.0% | 1.3% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.1%

Rectangle (n=287) L 0 0 0 0 L L L L 0
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%

Total Count Met (n=935) 8 11 15 14 2 1 1 1 1 54
Total % Met 0.9% | 1.2% | 1.6% | 1.5% | 0.2% | 0.1% | 0.1% | 0.1% | 0.1% | 5.8%
Total Count Unmet (n=935) 881
Total % Unmet 94.2%
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Table 4.99 shows the results for fit of Tops in the new Spoon sizing standard. There were

33% (309 subjects) of the SizeUSA plus-size sample that fit into sizes 14W through 30W; where

the fit occurs in size 14W (4.7% or 44 subjects), size 16W (9.5% or 89 subjects), size 18W

(7.8% or 73 subjects), size 20W (5.5% or 51 subjects) and size 22W (2.6% or 24 subjects). There

was a number of the SizeUSA plus-size sample that were not able to fit this standard (67% or

626 subjects). Out of the total sample, 10.8% (101 subjects) of the sample that fit this standard

for Spoon Tops were Rectangle shaped, 8% (75 subjects) were Spoon, 7.1% (66 subjects) were

Oval and 4.9% (46 subjects) were Bottom Hourglass.

Table 4.99.

Spoon Sizing System Fit Totals (Tops).

14W | 16W | 18W | 20W | 22W | 24W | 26W | 28W | 30W | SPN
Hourglass (n=12) L 0 L 0 0 L L L 0 L
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
Spoon (n=200) 18 21 15 16 2 0 1 1 1 75
9.0% | 10.5% | 7.5% | 8.0% | 1.0% | 0.0% | 0.5% | 0.5% | 0.5% | 8.0%
Diamond (n=8) 0 0 0 0 0 0 0 0 0 0
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
9 12 11 6 4 2 2 0 0 46
Bottom Hourglass ("=123) - =0 5805 | 8.9% | 4.9% | 3.3% | 1.6% | 1.6% | 0.0% | 0.0% | 4.9%
Top Hourglass (n=28) L 0 L 0 0 L L L 0 L
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
Oval (n=165) 4 18 20 11 3 1 5 3 1 66
2.4% | 10.9% | 12.1% | 6.7% | 1.8% | 0.6% | 3.0% | 1.8% | 0.6% | 7.1%
Inverted Triangle (n=32) L 0 2 2 5 L L L 0 i
0.0% | 0.0% | 6.3% | 6.3% | 9.4% | 0.0% | 0.0% | 0.0% | 0.0% | 0.7%
Triangle (n=80) 1 4 3 2 0 0 2 2 0 14
1.3% | 5.0% | 3.8% | 25% | 0.0% | 0.0% | 2.5% | 2.5% | 0.0% | 1.5%
Rectangle (n=287) 12 34 22 14 12 2 4 1 0 101
42% | 11.8% | 7.7% | 49% | 4.2% | 0.7% | 1.4% | 0.3% | 0.0% | 10.8%
Total Count Met (n=935) 44 89 73 51 24 5 14 7 2 309
Total % Met Each Size 47% | 95% | 7.8% | 55% | 2.6% | 0.5% | 1.5% | 0.7% | 0.2% | 33.0%
Total Count Unmet
(n=935) 626
Total % Unmet 67%

149



Table 4.100 shows the results for fit of Bottoms in the new Spoon sizing standard. There

were 15.5% (145 subjects) of the SizeUSA plus-size sample that fit into sizes 14W through

30W; where the fit occurs in size 14W (4% or 37 subjects), size 16W (4.3% or 40 subjects), size

18W (3.2% or 30 subjects) and size 20W (2.1% or 20 subjects). There was a number of the

SizeUSA plus-size sample that were not able to fit this standard (84.5% or 790 subjects). Out of

the total sample, 8.4% (79 subjects) of the sample that fit this standard for Spoon Bottoms were

Spoon shaped and 5.2% (49 subjects) were Bottom Hourglass.

Table 4.100.

Spoon Sizing System Fit Totals (Bottoms).

14W 16W 18W | 20W 22W | 24W | 26W | 28W | 30W | SPN
Hourglass (n=12) 2 1 0 1 1 0 L 0 0 e
41.7% | 8.3% | 0.0% | 8.3% | 8.3% | 0.0% | 0.0% | 0.0% | 0.0% | 0.9%
Spoon (n=200) 18 27 17 10 2 1 1 2 1 79
9.0% | 13.5% | 85% | 5.0% | 1.0% | 0.5% | 0.5% | 1.0% | 0.5% | 8.4%
Diamond (n=8) 0 0 0 1 0 0 0 0 0 1
0.0% | 0.0% | 0.0% | 12.5% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.1%
Bottom Hourglass n=123) L z L 8 - 2 £ 0 1 ki
10.6% | 57% | 89% | 6.5% | 3.3% | 1.6% | 2.4% | 0.0% | 0.8% | 5.2%
Top Hourglass (n=28) 0 0 1 0 0 0 L 0 0 1
0.0% | 0.0% | 3.6% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.1%
Oval (n=165) 0 0 0 0 0 0 0 0 0 0
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
Inverted Triangle (n=32) 0 0 0 0 0 0 L 0 0 L
0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
Triangle (n=80) 0 1 0 0 0 0 L 0 0 1
0.0% | 1.3% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.1%
Rectangle (n=287) 1 - 1 0 0 0 L 0 0 9
03% | 14% | 03% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.6%
Total Count Met (n=935) 37 40 30 20 7 3 4 2 2 145
Total % Met Each Size 40% | 43% | 3.2% | 21% | 0.7% | 0.3% | 0.4% | 0.2% | 0.2% | 15.5%
Total Count Unmet
(n=935) 790
Total % Unmet 84.5%
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Overall Fit Comparison New Sizing Systems vs. Existing Standards. Table 4.101

shows the results of overall fit for Whole Garments in the new Rectangle and Spoon Sizing

System in comparison to the other existing standards. Avenue ranked the highest percentage of

fit, serving 16% (149 subjects) of the SizeUSA plus-size sample. The remaining standards

ranked by “best fit” included:

ond
3rd
4th
5th
6th
7th
8th
9th
10"

1 1th

Table 4.101.

Lane Bryant (12% or 116 subjects),

Ava & Viv-Target and Torrid (10% or 89 subjects each),

JCP Plus (8.3% or 78 subjects),

Lane Bryant-Kiyonna (7.5% or 70 subjects),

Rectangle Sizing System (6.5% or 61 subjects),

Spoon Sizing System (5.8% or 54 subjects),

ASTM Curvy (4.9% or 46 subjects),

Lily Star-Target (4.8% or 45 subjects),

Ashley Stewart (3.6% or 34 subjects) and

ASTM Straight (3.2% or 30 subjects).

New Sizing Systems vs Standards/Retailers (Whole Garments).

Rectangle Spoon Ava & Lane Lily

Sizing Sizing S?STMht (A:STM S,?shleyt Viv Avenue ‘;(I:P Bryant BLanet Star Torrid

System System raig urvy ewar Target us Kiyonna ryan Target
Hourglass
(n=12) 0.0% | 0.0% 0% 0% 0% 0% 1% 0% 0% 0% 0% 0%
Spoon
(n=200) 0.0% | 15.5% 0% 2% 2% 0% 6% 3% 3% 3% 2% 5%
Diamond
(n=8) 0.0% | 0.0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bottom Hourglass
(n=123) 0.0% | 17.9% 0% 2% 1% 0% 4% 2% 3% 1% 2% 4%
Top Hourglass
(n=28) 0.0% | 0.0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Oval
(n=165) 4.8% | 0.0% 2% 0% 0% 6% 1% 1% 1% 4% 0% 0%
Inverted Triangle
(n=32) 0.0% | 0.0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Triangle
(n=80) 0.0% | 1.3% 1% 1% 0% 2% 0% 2% 1% 2% 1% 1%
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Table 4.101. Continued.

ReS(itz?r?g Ie gf)z?gg SASTMh (A:STM SA shiey Al//?v& Avenue ‘;(I:P Bl;sgzt BLane IS_tI;)I/' Torrid
System System traight urvy tewart Target us Kiyonna ryant Target
Rectangle
(n=287) 18.5% | 0.0% 0% 0% 0% 2% 4% 1% 0% 3% 0% 0%
Total Count Met
(n=935) 61 54 30 46 34 89 149 78 70 116 45 89
Total % Met 6.5% | 5.8% 32% | 49% | 3.6% | 9.5% | 15.9% | 8.3% 75% | 12.4% | 4.8% | 9.5%

Table 4.102 shows the results of overall fit for Tops in the new Rectangle and Spoon

Sizing System in comparison to the other existing standards. Lane Bryant ranked the highest

percentage of fit, serving 40.9% (382 subjects) of the SizeUSA plus-size sample. The remaining

standards ranked by “best fit” included:

2nd
3rd
4th
5th
6th
7th
8th
9th
10"
11"

12th

Avenue (36.8% or 344 subjects),

JCP Plus (34.2% or 320 subjects),

Torrid (33.6% or 314 subjects),

Spoon Sizing System (33% or 309 subjects),
Rectangle Sizing System (30.2% or 282 subjects),
Ava & Viv-Target (28.3% or 265 subjects),
ASTM Curvy (26.5% or 248 subjects),

Ashley Stewart (24.5% or 229 subjects),

Lily Star-Target (24.4% or 228 subjects),

Lane Bryant-Kiyonna (21.7% or 203 subjects) and

ASTM Straight (10.1% or 94 subjects).
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Table 4.102.

New Sizing Systems vs Standards/Retailers (Tops).

Rectangle Spoon Ava & Lane Lily

Sizing Sizing S?rS;th t (A:il—x SAt:w:)r/t Viv Avenue ‘;(I:uz Bryant Bl;sgit Star Torrid

System System Target Kiyonna Target
Hourglass
(n=12) 0.0% 0.0% 0% 0% 1% 0% 1% 0% 0% 0% 0% 0%
Spoon
(n=200) 29.5% 37.5% 2% 5% 4% 5% 8% 7% 4% 10% 6% 9%
Diamond
(n=8) 0.0% 0.0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bottom
Hourglass
(n=123) 32.5% 37.4% 1% 3% 3% 3% 4% 5% 3% 6% 3% 5%
Top
Hourglass
(n=28) 0.0% 0.0% 0% 0% 1% 0% 2% 0% 0% 0% 0% 0%
Oval
(n=165) 15.2% 40.0% 3% 9% 1% 10% 2% 8% 6% 9% 6% 7%
Inverted
Triangle
(n=32) 40.6% 21.9% 0% 0% 2% 0% 2% 1% 1% 1% 0% 0%
Triangle
(n=80) 5.0% 17.5% 3% 2% 0% 4% 0% 2% 2% 3% 1% 2%
Rectangle
(n=287) 49.1% 35.2% 1% 7% 13% 6% 17% 11% 6% 12% 9% 10%
Total Count
Met (n=935) 282 309 94 248 229 265 344 320 203 382 228 314
Total % Met 30.2% 33.0% 10.1% | 26.5% 245% | 28.3% 36.8% 341;2 21.7% 40.9% | 24.4% | 33.6%

Table 4.103 shows the results of overall fit for Bottoms in the new Rectangle and Spoon

Sizing System in comparison to the other existing standards. Avenue ranked the highest

percentage of fit, serving 33.8% (316 subjects) of the SizeUSA plus-size sample. The remaining

standards ranked by “best fit” included:

2nd
3rd
4th
5th
6th
7th

8th

Lane Bryant (30.7% or 287 subjects),

Ava & Viv-Target (24.7% or 231 subjects),

Torrid (23.6% or 221 subjects),

JCP Plus (20.6% or 193),

Rectangle Sizing System (20.3% or 190 subjects),

Spoon Sizing System (15.5% or 145 subjects),

Lily Star-Target (15.4% or 144 subjects),
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oth Ashley Stewart (14.9% or 139 subjects),
10" ASTM Curvy (14.2% or 133 subjects),
11" ASTM Straight (13.3% or 124 subjects) and

12" Lane Bryant-Kiyonna (10.5% or 98 subjects).

Table 4.103.

New Sizing Systems vs Standards/Retailers (Bottoms).

Rectangle Spoon Ava & Lane Lily

Sizing Sizing S?f;gﬂt (A:il—x Sl?z\r/]vl:l)'/t Viv Avenue ‘;(I:UF; Bryant Bl;sgzt Star Torrid

System System Target Kiyonna Target
Hourglass
(n=12) 0.0% 66.7% 0% 0% 1% 0% 1% 0% 0% 0% 0% 1%
Spoon
(n=200) 4.0% 39.5% 0% 5% 8% 1% 15% 5% 3% 4% 3% 10%
Diamond
(n=8) 12.5% 12.5% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bottom Hourglass
(n=123) 0.0% 39.8% 0% 4% 6% 0% 10% 4% 4% 1% 4% 8%
Top Hourglass
(n=28) 25.0% 3.6% 0% 0% 0% 1% 1% 1% 0% 2% 1% 1%
Oval
(n=165) 33.3% 0.0% 5% 1% 0% 8% 1% 2% 1% 6% 1% 1%
Inverted Triangle
(n=32) 9.4% 0.0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Triangle
(n=80) 26.3% 1.3% 1% 1% 0% 4% 2% 3% 1% 6% 2% 1%
Rectangle
(n=287) 33.1% 2.1% 6% 3% 0% 11% 4% 5% 1% 13% 5% 3%
Total Count Met
(n=935) 190 145 124 133 139 231 316 193 98 287 144 221
Total % Met 20.3% 15.5% 133% | 14.2% 14.9% | 247% | 33.8% | 20.6% 105% | 30.7% | 15.4% | 23.6%

Summary of Results
This chapter presented results of the FFIT analysis for shape identification of the
SizeUSA plus-size sample. Results on how BMI, age and ethnicity impacts shape were presented
as well. The data output from the analysis of fit based solely on numerical values was provided
for each retailer and industry standard. Information regarding the shape represented by each
retailer and industry standard were also presented. Two new shaped based sizing standards were

created and also tested for fit based on numerical values. All numerical fit data was then
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compared among standards to determine if the new systems provided a better fit than existing

standards.
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CHAPTER FIVE: DISCUSSIONS/CONCLUSIONS

This research study was conducted to categorize a sample of plus-size subjects by body
shapes based on key dimensions. Previous researchers have discussed varying shapes among the
population (Simmons et al, 2004b) and this research followed a similar methodology. With an
overview of key plus-size retailers as well as industry standards, several analyses of shape and fit
were completed using the SizeUSA plus-size sample. This research also sought after a method of
providing better fit based on shape variety by developing new sizing systems congruent with the
most prevalent identified in the plus-size sample.

Research Questions
This research was constructed to answer the following research questions:
1. Of the nine existing body shapes defined by FFIT for Apparel (Simmons et al,
2004b), how prevalent are each throughout the SizeUSA plus-size sample?
a. What, if any, are the outliers that do not fit into any of the existing shapes?
2. Can SizeUSA plus-size subjects fit into the ASTM plus-size standard and retailer plus
sizing standards based on key circumferential dimensions?
a. What body shapes are each of the chosen sizing standards/charts consistent
with?
3. How well can SizeUSA subijects fit into the newly created shape-based sizing
systems?
Research Design

This study was designed to identify a sample of the female population as plus-sized based

on key measurements. Furthermore, these individuals were classified by shape and the most

prevalent shapes among the sample were identified. These shape identifications helped determine
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how to make adjustments to sizing rules to better fit the plus-size population. This research also
analyzed the sizing rules for several retailers and industry standards by identifying the shapes
they were most consistent with and determining how many plus-size females from the sample
would fit into each standard. This study was able to develop two new shaped based sizing
standards to determine if shape based systems would provide a better fit for a greater number of
the plus-size sample.
Data Collection

This research used SizeUSA data that was collected between 2002-2003 ([TC]?, 2004).
Anthropometric data was gathered with the body scanner and other demographic information
(such as age, ethnicity, preferred size ranges and categories) was collected via a survey.
Measurements were extracted from scan data for sizing/shape analysis and survey data was used
to describe the sample and sort the sample by certain demographics (age, BMI, ethnicity, etc.)
for analysis.

Data Analysis

The FFIT analysis used by Simmons et al (2004a & 2004b) provided the basis for the
body shape identification used in this study. Using the FFIT technique for body shape
identification, SizeUSA measurement data of 935 plus-size subjects were analyzed to identify
the distribution of shapes throughout the plus-size sample. The FFIT technique was also used to
determine the shapes supported by the current ASTM standards for the Plus-Size market, as well
as the sizing tables that support the primary Plus-Size brands. Methods similar to the “best fit”
practices discussed in Simmons et al (2004a) were used in this study to determine the standards
that provide the best method of fit among all those included in this study (Rectangle, Spoon,

ASTM D6960, Ashley Stewart, Avenue, JCPenney, Lane Bryant, Target and Torrid).
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Conclusions

Scan Analysis and Measurement Extraction

Errors in scanning. One thing that this research study provided, that many others have
not, was a visual analysis of measurement placement on scans before extraction. When
evaluating the scan data of plus-size subjects, a number of unexpected issues occurred. One issue
was related to the quality of the initial body scan. In order for the software to be able to extract
automatic measurements most appropriately, there needs to be space between the body and arms
and legs, so that edges can be clearly defined. This seems to be a more significant issue for larger
bodies because it becomes more difficult to “see” the edges defining the arms from the body and
the legs from each other. These types of issues prevented the usage of over 60% (more than
2,000) of the scans that were initially selected for the sample. Had there been sufficient time,
researchers could have manually measured each of these omitted scanned bodies by locating key
body landmarks and connecting them with lines along the surface of the body. This effort
requires more advanced skill and knowledge of 3D software than the researchers had and would
also have entailed a significant amount of additional time (20 to 30 minutes per subject). Data
for these 2,000 subjects can be further analyzed in the future, with more time and knowledge.

Many of these types of problems do not become apparent with what we might consider a
“normal” body size and shape, but with the increased growth in the plus-size market, it is
apparent that work needs to be done to find a solution to these issues. The knowledge of scans
locating measurements at the wrong location brings into question the validity of many studies
where researchers did not visually analyze the location where each measurement was taken. This
step should be considered for future research studies where anthropometric data is extracted from

3D body scan software. With the growth of artificial intelligence (Al), machine learning, and
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neural network technologies, there are significant opportunities for the software to learn how to
identify body edges for the scanned body image data that was previously collected. A significant
amount of knowledge and effort will be required to train the computer software to evaluate
human bodies, regardless of size and shape, similar to how an expert might when the subject is
available in person. This level of Al in scanning technologies will personify the computer to
analyze the scans much like a human would. This can be achieved with the use of algorithms that
act similar to the human brain (neural networking) by learning from and adjusting procedures
based on previous data collected (machine learning) (SAS, 2019).
Shape Identification

Adjusted formulas for larger bodies. While conclusions were evident in the results of
Research Question 1 with Rectangle and Spoon shapes being most prevalent throughout the
SizeUSA plus-size sample, the shape identification formulas needed minor adjustments in order
to accommodate the larger body sizes. While maintaining the rules of the shape description and
only increasing the range of certain dimensional measures, all subjects in the SizeUSA plus-size
sample were defined by shape. With that being said, it is important to note that the plus-size
category may require dimensional accommodations in other methodologies when analyzing their
anthropometric data. Adjustments as such may improve upon the success of future sizing studies
for plus-sizes.

BMI, ethnicity and age versus body shape distribution. After comparing the Body
Shape Distribution of the SizeUSA plus-size sample with BMI, it is important to note that the
results show the majority of this plus-size sample was obese or overweight with shapes typically

being that of Rectangle, Spoon, Oval and Bottom Hourglass.
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In terms of ethnicity, Rectangle, Spoon, Oval and Bottom Hourglass ranked higher across
Blacks, Whites and Hispanics. However, where Bottom Hourglass ranked lowest out of the four
shapes for Hispanics and Whites, it was the second lowest for Blacks with Oval as the lowest.
Black women have become notorious in the media for body appreciation and acceptance of full
figures. In 2012, the Washington Post published an article which discussed how the Black
culture influenced this love of curvy figures through music and their ancestors. It also highlights
that while Black women love their voluptuousness, they are still active in the gym with the
intentions of staying fit versus getting slim (Parker, 2012).

Age had a clear pattern in terms of body shape. The Bottom Hourglass, Oval and
Rectangle shapes were prominent throughout those aged 18-45. The Bottom Hourglass shape
was identified less beyond the age of 45 which is a clear indication that shape changes with age.
These results support the concept of atrophy (the loss of muscle). Aging brings on various
changes in the body including osteoporosis (bone loss), atrophy, decreased water retention,
increase in body fat and a decrease in height. The increase in body fat typically occurs around the
mid-section near the internal organs (Medline Plus, 2019). This fat increase coupled with height
loss supports the shape changes discovered in this research study.

Analysis of Existing Standards

Whole body fit versus the fit of tops and bottoms. The results of Research Question 2
revealed that the majority of the sizing standards and brand sizing tables fit the SizeUSA plus-
size sample better in Tops and Bottoms rather than Whole Garments. The variations in body
shape are evident in this result. Whole Garments must fit the total body within one shape while
tops and bottoms on one body can fit two different shapes. This suggests that plus-size women

might be better served by separates rather than whole garments to accommodate their fit needs.
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In every analysis of fit for each standard, there was a higher percentage of fit for Tops and
Bottoms. Whole Garments are harder to fit since a greater combination of measurements is
required. Given the fact that Tops and Bottoms are easier to fit than Whole Garments, it may
advantageous to take the nine existing body shapes and split them at the waist, then consider the
similarities of the tops and bottoms of each shape. This process would be similar to how
Vuruskan and Bulgun (2011) grouped the shapes by similar silhouette in their study. This could
potentially create an interchangeable shape system rather than a whole body shape system.
Subject’s measurement data can then be analyzed for fit and identify which top shapes and
bottoms shapes they fit best in. Using this information, tops and bottoms from varying shapes
can be joined to form new shapes for whole garments. This method could potentially create
different shapes which can be used to produce sizing systems that provide a better fit.

Previous research ([TC]?, 2004) have shown that plus-size women want to have the
opportunity to wear garments similar to their smaller sized counterparts. SizeUSA’s written
survey asked subjects to identify their “Preferred Size Range.” It was interesting to discover that
some of the women who were classified as plus-sized in this study actually preferred the Small
(sizes 0-6) and Medium (sizes 8-10) which typically doesn’t accommodate the plus-size figure
(See Table 4.4). Many want garments with a “body con” fit. These garments are finely tuned to
follow the shape of the whole body. This is evident in their preference for smaller sizes when in
actuality their body is made for large sizes. This research has shown how poorly the industry
meets those needs and wants. While the effort to develop a few new sizing systems was more
successful at meeting the body measurement combinations of the plus-size market that was than
the current ASTM standard, it was still unsuccessful at meeting the needs of most of the market.

With all of the research in sizing that has been done over the past decades, it is apparent that each
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body has so many unique features that a perfect body shaped fit is almost impossible without
custom fit strategies. Given these results, industry application is key as the outcomes note that
there are inconsistences in sizes and the needs of consumers. To that end, this data can in the
future be shared with specific retailers that are targeting this key plus-size market.

Variations in size categories. When considering the results of the “preferred size range”
question in SizeUSA’s study, many of the subjects who were classified as plus-size for this study
preferred the Womens (20%), Petite (20%) and Missy (16%) size categories ([TC]?, 2004). Petite
sizing typically deals with significant variations height measurements for people who are 5 feet 2
Y inches (ASTM, 2013). Height variation does not exclude women from being plus-sized in
terms of circumferential (width) dimensions. However, petite women may find some difficulty
with the length of some plus-size clothing as well as missy clothing they are both based on
average heights of 5 feet 5 inches (ASTM, 2011; ASTM, 2016). There are two basic size
classifications for adult females; misses and plus-sizes (Brown & Rice, 2001). Misses sizes are
typically identified as even sizes 00-20 according the ASTM Standard D5585-11 (2011). While
Misses sizes are suitable for adult women of average proportions and height, plus-sizes cater to
adult females with a fuller, more mature figure type. Plus-size, which is also referred to as
women’s sizes, is a size classification for females (Brown & Rice, 2001) who can typically fit
even numbered sizes from14-32 (ASTM Standard D6960/D6960M-16, 2016). While it is evident
that the misses size range and plus-size range do overlap from sizes 14-20, it is important to
mention that there is a definitive difference in the two (Brown & Rice, 2001). See Table 5.1 to
review the similarities and differences in measurements for missy and plus-sizes for the curvy

figure type (ASTM, 2011; ASTM, 2016).
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Table 5.1.

Missy-Curvy vs. Plus-size-Curvy.

Sizes

Size Category | Dimension 14 16 18 20

Misses-Curvy Bust 40.375 42.125 44 46

Plus-size- Curvy Bust 41.5 43 45 47

Misses-Curvy Waist 32.5 34.5 36.75 39
Plus-size- Curvy Waist 36 37.5 39.5 41.75
Misses-Curvy Hip 43.25 45 46.75 48.75

Plus-size- Curvy Hip 45.5 47 49 51

Note: Data retrieved on December 22, 2016 from: https://compass-astm-org. Data retrieved on
August 20, 2018 from: https://compass-astm-
org.prox.lib.ncsu.edu/EDIT/html_annot.cgi?D5585+11e1l.

ASTM sizing rules versus retail sizing rules. In the process of reviewing the industry
and retailer standards, some significant variations in measurements were found. The ASTM
standard for plus-sizes is intended to be a guide for retailers to use when developing their own
garments (ASTM, 2016). While retailers do not necessarily need to replicate the industry
provided measurements, it seems logical that there would be some similarities. Table 5.2 shows
that there are some extreme differences in the measurement for some retailers in comparison to
ASTM standards. Using size 14 as an example, ASTM measurements are standardized as bust
(41.5), waist (36-37.5) and hip (43.5-45.5) (ASTM, 2016). There are a few retailers that use a
standard bust, waist and hip measurement that is either significantly higher or lower than
ASTM’s standard ranges. This makes it difficult for consumers to shop across different brands,
as they will fit different sizes at different locations. For females at the lower end in the plus-size
range, they may not even fit into some brands due their increased measurements in comparison

to the standards.
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Table 5.2.

ASTM vs. Retailers: Comparison of Size 14 Measurements.

Standard Size Bust Waist | Hip/seat
ASTM D6960 Straight 14 415 37.5

ASTM D6960 Curvy 14 415 36

Ashley Stewart 14 415 33
Avenue 14/16 42-46 | 33-37

JCPenney 14 42 36 45
Lane Bryant 14 40 34 42
Lane Bryant Kiyonna | 14/16 | 44.5-48 | 38.5-42 [N 481550 |
Target Ava & Viv 14 41 36 43
Target Lily Star 14 42 36 45
Torrid 14 42-44 | 36-38 | 4648 |

Note: Data retrieved from: ASTM, 2016; Ashley Stewart, 2018; Avenue, 2018; JCPenney, 2016;
Lane Bryant, 2016; Target, 2017; Torrid, 2016.

“Best fit” all of standards. After analyzing the fit for each subject in every size for the
10 retailer and industry standards, it can be concluded that existing standards are not meeting the
needs of the plus-size population in terms of fit, given the low percentages of fit among all of the
standards. More specifically, as sizes increased within each system, subjects were less likely to
fit. In most cases, subjects did not fit beyond a size 24-26. In the rare instances that they did, it
was very few in number. Most of these standards had a consistent grade between each size and
this may account for the decrease in fit for sizes beyond 24-26. There may be a better outcome
with a larger grade interval between sizes for those beyond size 24.

Avenue has what can be referred to as dual sizing rules; meaning two identified sizes are
described by one set of 3 key dimensions (ex. Size 14/16 is described by a 40” bust, 34" waist
and 42” hip). This standard has some of the better percentages of fit among all of the standards.
Avenue also describes their sizes in a 4 inch range which makes the instances of fit more likely

statistically. However, the overall goal is to satisfy the consumer’s need to fit the clothing. With
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such a wide range in measurements, someone whose dimensions fit the bottom end of the range
might have an issue with the loose fit provided by the extra 3 inches of ease. In a 2015 study,
Staton discussed the definition of fit. While it was not found to be statistically significant, 56%
of the participant in the study defined fit as “comfortable” and 24% defined fit as “snug but not
tight” (Staton, 2015). Measurement analysis in this plus-size study indicated that the numbers for
the body measurements fell within the defined ranges; however, this does not relate to actual
garment measurements or ease that might be added for movement, comfort, or design of the
garment. It would be interesting to get the consumer’s perspective of fit and consider that in
comparison to results that the numbers have provided.

Shape representation throughout standards. When looking at the shapes provided by
each standard, it was unclear for many of the standards, which shape the standard actually
served. Since the shape definitions include more measurements than the brands included in their
size tables, it would be impossible to define the shapes they serve precisely. Generalized
conclusions can only be made for the ASTM Straight standard (Rectangle), Lane Bryant-
Kiyonna (Spoon) and Target-Ava & Viv (Rectangle). Given these conclusions, it was found that
there was low percentages of fit with SizeUSA plus-size subjects who were Rectangle for the
ASTM Straight and Target-Ava & Viv standards. The same goes for the low percentages of fit
for SizeUSA plus-size subjects who were Spoon and Lane Bryant-Kiyonna’s standard. In these
instances, a standard was found to be consistent with a particular shape yet fit analyses revealed
that the subjects who identified with that shape did not fit the system. For example, ASTM
Standard D6960 Straight was found to be consistent with the Rectangle shape; however, out of
the 287 subjects in the sample who identified with that shape only 2 fit that system for Whole

Garments. Instances as such happened frequently throughout the fit analysis for other standards.
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This outcome was likely related to the fact that the FFIT evaluation technique identified nine
shapes for the final description of bodies to try to accommodate as many people as possible in as
few shapes as possible. This effort resulted in shape definitions with ranges of measurements at
key body locations. With all of the potential combinations of measurements within the ranges
that were defined, it is possible that people might be actually be on the edge of two different
shapes. If the range of measurements was reduced, more shapes would actually be created. The
industry would never support so many different sizing standards, since a standard would be
required for each shape’s measurement combination. With some subjects being on the border of
other shapes, it gives reason why many didn’t fit standards consistent with their identified shape.

Another factor that was uncovered while analyzing the shapes throughout the standards
was if the subjects did fit systems that were consistent with shapes they identified as, the fact that
some systems changed shapes across sizes might cause subjects to grow out of fit as they
increased in size. This is a supposition since there is no research that demonstrates that everyone
grows in the same proportion across all key body locations.
Fit of New Shape Systems

Outcomes of new systems. The systems were more successful than either of the ASTM
methods, they just weren’t as successful as hoped for. The intention was to fit most of the target
market, but it was discovered that bodies are unique and may need more customization focus.
This suggests that human bodies are much more complicated than can be easily defined by a
finite number of body shapes for certain garment types. While any system has room for
improvement, especially as more data is made available, even with more refined analysis it may
be impossible to provide body conforming fit in ready-to-wear garments. The more conforming

the garment is desired the more custom the shape must become.
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Overall ranking of standards. After ranking all standards included in this research from
“highest percentage of sample fit” to “least percentage of sample fit,” the new shape systems
consistently ranked somewhere between 4™"-7"" for overall percentage of fit for Whole Garments,
Tops and Bottoms. This was not the best outcome overall, but it wasn’t the worse. Avenue
ranked 1% for Whole Garments and Bottoms and seemed to be one of the best fitting sizing
standards overall. This is related to the way this sizing system is set up in terms of the dual sizing
method (previously discussed) that they use. With the large range between sizes (4 inches),
many consumers might not be happy with the fit they are provided.

Future Recommendations

This research gave some insight on many unanswered questions, but also presented issues
that the industry needs to address. The following are suggestions for future research:

1. Conduct further refinement of the newly established systems to determine if
changes in grades would be more appropriate with size increases.

2. Explore growing Al, machine learning, and neural network technologies to train
the computer in better identifying the shapes of bodies when shape and size
anomalies are present.

3. Explore refinement of shape definitions to accommodate a larger range of body
measurement combinations. The nine shapes identified in the FFIT technique only
scratch the surface of the population. (partnering with plus retailers for future
study of customers for industry impacts)

4. Longitudinal studies need to be conducted to learn more about how shapes might

change as weight is gained and lost over a lifetime. Information from a study such
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as this would provide valuable information regarding how sizes should be graded
to accommodate the needs of the most people.
Partnering with plus-size retailers for future studies of large size customers will

also help make improvement in this industry.
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