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Abstract
Relationship analysis among objects, due to the complexity of the data type, has been expanding in many areas such as confusion proximity data in brand switching
in marketing, psychology or education, and communication
flow or trade in social science. Positioning map refers to
a type of coordinate that shows position representing the
complex relationship between own products and competitive products recognized in the brains of consumers, displaying product perception of customers as a two-dimensional or
three-dimensional graph. Therefore, since positioning strategy using positioning map allows companies to predict positioning of their new products in the market in relation to
competitive products and perform more effective repositioning of existing products, it can be regarded as an extremely
important strategic element of modern marketing. Positioning map’s utility is presented as a marketing strategy
tool through the extraction of products’ functional benefit
attributes targeting Korean DSLR camera market.
By identifying the positioning strategies in the rapidly
growing DSLR cameras’ Korean market, the basic information of marketing research are presented in this study.
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DSLR cameras were also analyzed through the use of multidimensional scaling used more comprehensively in the marketing area. According to the results of this study, a general
concept that a camera with good portability and small body
size has low image quality and camera performance is not
applied anymore. The reason is that DSLR cameras are
constantly diffused, and general public also demand performance equivalent to semi-expert level of performance.
Therefore a strategy to continuously develop good quality products with low prices and to increase market share
through such a sales strategy is conducted in order to meet
consumer needs in terms of camera brand. The results are
applied to new product development or entry into market.
Each company clearly identify where market vacuum exists
and needs to grasp product attributes perceived ideally by
consumers.
Key Words : Positioning Map; DSLR camera; Relationship Analysis; Euclidean Distance Matrix; Marketing
Strategy; Multidimensional Scaling.

1

INTRODUCTION

Interactive visualization can do not only extensive exploration of
data but also better matching for the classification schemes of the
data type to be analyzed. A good candidate of a computational
engine for interactive data mining is MDS (Multidimensional Scaling), which uses particle dynamics to the error function minimization (Pawliczek, 2013; Shepard, 1962). And also it is a multivariate
analysis method in terms of statistical analysis method. In the
modern marketing strategy, it can be an important core technique
carving a company’s product or brand in the differentiated position in comparison with competitors. It is also a technique to visualize and to project multidimensional and complex relations into
two-dimensional or three-dimensional perception space, which relations are the products’ attributes, or consumers’ ideal point or
preference, as well as brand or product (Sato-Ilic, 2015; Torgerson,
1958). Those relations can be revealed though the positioning map.
Such a series of processes correspond to the positioning strategy of
a company, and are one of the effective methods that can predict
market.
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Positioning can be a series of marketing process to identify dimensions that customers evaluate products and to grasp differentiation between one’s own company’s product from competitors’
products at consumers’ psychological evaluation dimensions based
on how one’s own company’s product should be strategically positioned through comparison of the positions of one’s own company’s
product and competitors’ products (Park et al., 1986). The position of one’s own company’s product can be conceptualized with
a relative position existing consumer’s perception space in the positioning process. A company can consolidate position using core
and specific marketing mix factors, and its own company’s image
can be quickly and robustly built, when each factor is recognized
by consumers via consistent strategies (Haley, 1968).
In this context, a positioning strategy enables a company to effectively carry out marketing activities and to predict on which its
new product needs to be positioned in relation with competitors’
products at the time when a new product is introduced (Holmes,
1973; Aaker and Shanby, 1982). The positioning strategy also enables exiting products to be more effectively repositioned. Therefore, the positioning strategy can be a very important strategic
factor in modern marketing. This study conducts positioning research in the DSLR camera market, where rapid growth speed is
revealed recently, and competition is fierce.
The following are previous studies on positioning: Kotler and
Gary (Kotler, 2016) reported that positioning is differentiating one
company’s product or service from competitors’ products or services
in consumers’ psychology and it implies target customers, competitors, product attributes, and differentiation. Kotler (Kotler, 1991)
asserted that positioning is letting company’s products or services
secure unique and valuable positions in target customers’ minds.
Botha, Crompton and Kim (Botha et al., 1999) defined positioning
as an analysis helping a company establish marketing strategies by
revealing customers’ product evaluation dimensions and identifying
the positions of the product concerned and competitors’ products.
This study presents the importance of positioning in marketing strategy establishment using the functional benefits of DSLR
cameras as variables. In order to visualize the results in the twodimensional positioning map, statistical software (SPSS 22+) was
utilized based on such functional attributes. This study also carried
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out an analysis by presenting the product position using similarities among the products. And also it aims to present the basic
information of marketing research strategically by identifying the
positioning strategies in the rapidly growing Korean market amid
the foreign products-leading fierce competition.

2

THEORETICAL REVIEW ON POSITIONING MAP

A. Concept of positioning map and historical background
Positioning map refers to letting the specific image of a goods,
service, company, or brand be perceived in consumers’ minds (Urde
and Koch, 2014). Positioning map from the marketing perspective is imprinting company’s own differential image on consumers’
brains by using products, services, or specific activities (Urde and
Koch, 2014; Ogily, 1985). The concept of positioning map started
to be used from one thing out of a list of 38 things presented by
David Ogily (Ogily, 1985):”What is important is how a product’s
position was set up, rather than how advertisement was used in
terms of the result of an advertising campaign,” and the era of positioning began. Positioning map came into the spotlight through
a writing contributed by Ries & Trout to the New York Times and
Advertising Age (Trout and Ries, 1972).
B. Utility of positioning map
A positioning map is indicating consumers ’perception on goods
or services on the two-dimensional or three-dimensional space. By
drawing a positioning map, how one’s own company’s and competitors’ products or services are positioned in consumers’ minds can be
easily compared with. When a company introduces a new product,
the company can make a more effective positioning in comparison
with competitors’ products that already planted themselves in the
market (Urde and Koch, 2014). With regard to marketing strategies, positioning map’s utility is as follows:
1. Investigation of market vacuum: A positioning map lets you
know about the marketability of your company’s new product, namely positioning by letting you know about where a
vacuum is located in the market.
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2. Current position identification of one’s own company’s product: The map provides information on how one’s own company’s product is perceived by consumers.
3. Understanding of competitors and competition situation: The
map lets you know about who your competitors are and how
many competitors are around your company. As products
are closer, each other, on the positioning map, they can be
said in a primary competition relation and can be replaceable
products.
4. Identification of ideal point: A company can make its product position close to the most ideal point by understanding
the attributes of a product that consumers think most ideal.
Based on this, the company can make it the most ideal point
in developing a new product or improving existing products.
5. . Measurement of marketing effect: Whether positioning is
conducted strategically or not can be checked by making a
positioning map regularly through tracing and investigating
one’s own company’s product position. With this, how much
the company’s marketing mix strategy is effective can be understood.
C. Type of positioning map
When a positioning map is drawn up, it is most important to select indicators that consumers think importantly. Therefore, there
is a need to precisely understanding the attributes that consumers
think as purchasing decision factors when they buy. The types of
positioning map are as follows:
1. Product-oriented positioning map: A method to extract and
make dimensions by selecting the objective and physical attributes or characteristics of a product.
2. Perceptual map: A method making a positioning map through
interpretation on the two-dimensional space, based on consumers’ actual perception on products.
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3

DEFINITION AND BACKGROUND
OF DSLR CAMERA

It is the digital camera working in almost the same optical and
mechanical way as a single-lens reflex camera does. Once an image
comes in through the lens, it’s reflected on the mirror and projected
on the screen. Since the 1990s, digital cameras have started to expand, however, most of the digital cameras in 90s were the compact
cameras focused on the convenience instead of the image quality or
functions; they were not good enough to attract the professional
photographers. But the time had arrived for the film camera to
be shifted to the digital camera. The manufacturers tried to adapt
the digital technology to the SLR camera to expand the market
and the offspring was the SLR camera with a digital shooting way.
DSLR cameras typically use interchangeable lenses comparing with
point-and-shoot and phone cameras.
The original digital camera is the MAVICA (magnetic video
camera), an analog-style video camera produced by SONY in 1981.
It was a type recording images on a floppy disk, and it used the principles of a video tape recorder. After that, a Dycam was launched
in 1990. A memory chip that could store 32 images was embedded,
and improved image quality with a resolution of 376x240, compared
with MAVICA. But Dycam could take only black and white photos.
In 1991, FUJIFILM released a DS-100 that could digitalize images
using the SRAM card. Since then, the demand of digital cameras
has rapidly increased due to the diffusion of the Internet and digital culture. TOSHIBA launched the MIC 200 model that could
store 40,000-pixel color images. KODAK developed DSC series,
digital camera for experts, in which an electronic memory device
was embedded using the bodies of NIKON”s F-3 and CANON”s
EOS series. The early stage digital cameras’ performance was very
low, and prices were high; therefore they were used only for special
purposes. The rapid technical development of the electronics industry made digital camera’s performance improvement and mass
production possible. In many areas, film cameras were replaced
with digital cameras fast.
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4

EXPERIMENTAL RESEARCH OF
DSLR CAMERA

D. Research subjects
To conduct a study on positioning map in marketing strategy,
this research selected five-and-ten-cent store DSLR camera brands
commercially sold in South Korea, and 5 models with the highest
sales performance were selected from each brand for analysis as
shown in Fig. 1. Functional brand image was created to resolve
consumption needs of consumers, and functional benefit attributes
of products were selected based on the brand image. Representative
variables were extracted to create the dimension. Based on an analysis of User Manuals and Websites for DSLR cameras, there were
more than 50 physical attributes representing functional benefit of
DSLR cameras. Variables showing clear difference in functional
benefit compared to other variables were selected by removing all
non-discriminatory variables because of the same or similar functionality. Based on this, 11 final variables were extracted including
image sensor size, number of available pixels (Effective Still Resolution), maximum display resolution, maximum ISO speed, number
of AF points, maximum shutter speed, continuous shooting speed,
horizontal length of body, vertical length of body, body thickness
and body weight.

Figure 1: Products selected for the experimental research.
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E. Analysis method
As mentioned in the research method and scope, the representative variables are extracted, analyzed, and evaluated in terms of
DSLR cameras’ physical attributes corresponding to rational benefit among three benefits that are classified in the benefit segmentation concept. 11 representative variables (image sensor size, number of available pixels (Effective Still Resolution), maximum display
resolution, maximum ISO speed, number of AF points, maximum
shutter speed, continuous shooting speed, horizontal length of body,
vertical length of body, both thickness and body weight) were extracted. Based on these variables, a distance measuring procedure
was used by calculating the dissimilarity distance matrix shown in
Table 1 among the products.

A nonmetric statistical method (SPSS 21+’s ALSCAL) was
used to identify the position of the products on a two-dimensional
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coordinate. A factor analysis was also conducted in order to interpret the direction of an axis. By projecting the coordinates of
Euclidean dissimilarity distance matrix into the two-dimensional
coordinate space, finally, 25 products’ positioning was interpreted.
F. Empirical analysis
By means of the concept of Euclidean distance, the dissimilarity
distance matrix result in Table 1 calculated similarity between two
points on the coordinates. A subject with similarity is indicated as
close to 1.0 in the dissimilarity distance matrix, which means that
it is the product of which attributes are similar. As the numeric
value is lower, it can be interpreted as in the primary competition
relation.
The models with the highest similarity and in competition relation are as follows: Pentax K-S2 and Pentax K-70(.659); Canon
EOS 700D and Sony A57 (.882); Leica M10 and Leica M type262
(.854); Leica M-P and Leica M type262 (.840); Canon EOS 5D
Mark4 and Nikon D810 (1.450); Canon EOS 700D and Nikon D5500
(1.463); Canon EOS 700D and Sony A58 (1.390). On the contrary to this, the models with the farthest distance in similarity
and no high similarity are as follows: In the Canon brand, Leica
M-P(7.623), Pentax KP(7.451), and Leica M type262 (7.232), centered on Canon EOS 1D X Mark2; In the Nikon brand, Leica M-P
(8.436), Leica M type262 (8.186), Sony A58( 8.169), Pentax KP
(8.090), and Leica M10 (8.047), centered on Nikon D5; In the Sony
brand, Nikon D5 (8.169), Pentax 645Z (7.260), and Canon EOS 1D
X Mark2 (7.082), centered on Sony A58. The common thing from
the above result is that the non-most similar models in the cases of
Canon EOS 1D X Mark2 and Nikon D5 are mostly Leica models.
Canon EOS 1D X Mark2 and Nikon D5 are the cameras for
experts, and their body size and weight are much bigger and heavier
than other models. Also effective pixels are high, and the number of
AF points is large; therefore, they have the smallest similarity with
the relatively simpler Leica models. The brand with the smallest
similarity within the same brand is Nikon, and the brand with the
highest similarity is Leica. That similarity is small between models
means that the same brand has diverse product groups, which can
be a proper product price strategy in line with various consumers’
tastes.
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ALSCAL of SPSS 21+ extracted coordinate values. To calculate
the similarity distance, the ratio measurement in the analysis option
was standardized with Z-score. And then Euclidean distance for
the section measurement was used to calculate the distance matrix
from the data. The conversion criterion of stress was set as 0.001,
minimum stress value was set as 0.005, maximum iteration number
was set as 30, and the distance processed as missing value was set
as 0. According to the analysis result after four times of iteration,
the improvement of a stress value was 0.00023 which ended up
smaller than 0.001. The current stress value was 0.16702, and RSQ
(R-squared) was 0.91610(>.6). Therefore, model suitability was
average, but the explanation power of the model can be interpreted
as very good.

Table 2 shows the calculation results of DSLR cameras’ positioning map coordinates. Based on this, the positioning map of
Fig. 2 was extracted. The completed positioning map conducted
positioning by calculating only relative distances between DSLR
cameras, and thus there is no directivity. In this regard, the models with the closest distance show similarity in function benefits and
simultaneously reveal they are in the fiercest competition positions
on this positioning map. The group showing the fiercest competition is 4 (Canon EOS 700D), 7 (Nikon D5500), 13 (Sony A57), 15
(Sony A58), 16 (Pentax K-S2), and 18 (Pentax K-70). The group
mostly belongs to low price and popular products between USD
300-600 in terms of body price. The second group is 1 (Canon EOS
5D Mark4), 3 (Canon EOS 5D Mark3), and 11 (Sony A 99-2), and
their body prices was between USD 2,500-3,500, and they are classified as the products for semi-experts. The third group is 21 (Leica
M10), 22 (Leica M-P), and 24 (Leica M type262), and their body
prices are in USD 5,000-8,000. They are all high-end products, and
all are Leica brand.
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Figure 2: (a) Positioning map and (b) Selected products.
Lastly, 23 (Leica S2) and 25 (Leica S) are Leica products, and
they are super high price products between USD 20,000 and USD
25,000. The products positioned in the high price range are all
Leica products. Canon, Nikon, Sony, and Pentax compose various product groups from low price and popular products to the
product for experts. Since Leica representing Germany launched
a 35mm camera for the first time in the world, a super high price
policy has been maintained, and their products belong to a special product group for some experts. Meanwhile, Canon, Nikon,
Sony, and Pentax are Japanese products, and mass production and
camera diffusion can be their marketing strategy. The overheating
of Japanese brands mainly aiming at mass production and camera diffusion may cause problems due to thoughtless development
of similar products without unique features. Consequently, careful
considerations are needed for product differentiation strategy.
As mentioned above, a positioning map that considers only relative distance between products has no directivity, and there is no
standard to interpret each axis on the map. For this reason, a factor
analysis was conducted for dimension interpretation.

Special Issue

International Journal of Pure and Applied Mathematics

The factor analysis shown in Table 3 was conducted for the
dimension interpretation of coordinate axis. To reduce variables,
factor rotation was carried out by varimax using the principal component analysis in terms of the factor extraction method, and the
dimensions were limited to two dimensions. As a result of the factor
analysis, KMO (Kaiser-Meyer-Olkin) value is .636 which exceeds
the suitable minimum criterion (0.5) of the analysis, and thus, the
result is suitable. In the rotated component matrix, the rotation
result acquired from the iterated calculation is presented in the rotated component matrix. The variables used for the factor analysis
were 11 at first, however, re-analysis was conducted after the 2
variables not bundled well after the first rotation were removed.
As a result shown in Fig. 3, this research sets up dimension
1 (y-axis) as the portability & shape, and dimension 2 (x-axis) as
the image quality. As shown on the factor map of rotation space
in Fig. 3, the + direction (right hand side) centered on y-axis is
the space where camera sizes are big and they are slightly heavy.
The - direction (left hand side) can be interpreted as the space of
easily portable and small sized cameras. Centered on x-axis, the +
direction (upper side) is the space for good image quality and the -
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direction (lower side) can be interpreted as the space for relatively
lower image quality. Based on the results of the factor analysis, the
factor map is also projected into the positioning map as shown in
Fig. 4.

Figure 3: Factor map of the factor rotation space.

Figure 4: Projection the factor map into the positioning map.
Upon looking at the result shown on Table 3 and Fig. 3 , 4
based on the selected 25 products, 8(Nikon D500), 19 (Pentax KP),
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12 (Sony A 77-2), 14 (Sony A 77), and 10 (Nikon D5) are on the
space where image quality is good. In the product group which
can be regarded as the group of the above, 4 (Canon EOS 700D),
7 (Nikon D5500), 13(Sony A57), 15 (Sony A58), 16 (Pentax KS2), and 18(Pentax K-70) are positioned. The factors affecting
camera’s good image quality are image sensor size and the number
of available pixels.
However, we cannot conclude that a camera is high quality one
with just the two factors in view of camera’s characteristics. As
the mutual balance of mechanical and electronic mechanism is better including maximum display resolution, maximum ISO speed,
the number of AF points, maximum shutter speed, and continuous
shooting speed that are required most when a photo is taken, user
satisfaction becomes higher. In this regard, it is somewhat unreasonable to classify a camera as a good camera with just one or two
specific functional benefits.
On the good portability space, Leica products such as 21 (Leica M10), 22 (Leica M-P), and 24 (Leica M type262) are mainly
positioned. On the opposite space, some slightly heavy and big
size products including 8 (Nikon D500), 10 (Nikon D5), 5 (Canon
EOS 1D X Mark2), and 20 (Pentax 645Z) are positioned. The
characteristic of this group is that their prices are highest by brand
(Canon, Nikon, and Pentax) and they are for experts. According
to the results of this study, a general concept that a camera with
good portability and small body size has low image quality and
camera performance is not applied anymore. The reason is that
DSLR cameras are constantly diffused, and general public also demand performance equivalent to semi-expert level of performance.
Therefore a strategy to continuously develop good quality products
with low prices and to increase market share through such a sales
strategy is conducted in order to meet consumer needs in terms of
camera brand.

5

CONCLUSION AND DISCUSSION

This study was conducted to present the importance of positioning
in marketing strategy establishment by using DSLR cameras’ functional benefits as variables alongside the theoretical approach of a
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positioning strategy. From the marketing perspective, positioning
map is imprinting one’s own company’s differentiated image on consumers’ brains by using goods, services, or specific activities. Positioning map enables a company to effectively carry out marketing
activities, to predict on which position the company should position a new product at the time of introducing the new product in
relation with competitors’ products, and to set up the repositioning of existing products more effectively, compared with existing
products. Consequently, positioning map can be a very important
factor in modern marketing.
As an analysis method to predict positioning, this study analyzed DSLR cameras of which competition becomes more fierce
through the use of multidimensional scaling used more comprehensively in the marketing area. Multidimensional scaling is a method
visualizing and revealing complex multidimensional relations between the factors (stimulation points) like goods’ attributes or respondents’ ideal points on the two-dimensional or three-dimensional
space in a simple composition. Multidimensional scaling is mainly
used to decide market fragmentation, product’s life cycle, sales company evaluation, and advertising medium selection. By setting up
objective dimensions as a comparison standard, similarity between
evaluation subjects can be found on the space.
This study analyzed DSLR cameras in the Korean market, in
which competition becomes fiercer, by using a positioning map. Although DSLR cameras are developed diversely according to user’s
usage, taste and level, new products can be led to failure by launching a product on a position where competition is fierce via wrong
product positioning. Therefore, each company should clearly identify where market vacuum exists and needs to grasp product attributes perceived most ideally by consumers. The results should
be applied to new product development or entry into market.
Concerning the limitation of this study, more multidimensional
analysis could not be performed using consumers’ preferences and
the perception map, since this study used only product’s functional
benefits, namely physical characteristics. In particular, a DSLR
camera is a high involvement product, of which functional benefits are regarded as important. However, other studies reporting
that consumers are affected by symbolic benefits in addition to
functional benefits in terms of the other characteristics of a high
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involvement product need to be examined.
A further study needs to be carried out from various perspectives using symbolic benefits along with an analysis of each product
and brand preferences and image.
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