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I. Abstract

Nowadays, choosing the optimum camera became a dfficult process due to the large
varieties in models and brands available in the market. The objective of the decision
making process here is to choose the optimum digital camera for regular consumers
who are looking for a point-and-shoot camera. The Hierarchical Decision Mockl
(HDM) methodology will be wsed to determine the best alternative that meets the
consumers' needs. First we determine the important factors considered by potential
buyers and identify them as criteria and sub-criteria. Each of these sub-criteria
contributes as a part of each major criterion's weight or relative importance. After
selecting the criteria, the pair wise comparison is usedto determine the relative impact
of each criterion / sub-criterion towards the main objective. The model is then
validated on ten of the most popular point and shoot cameras in 2008. Once these
steps are established, calculations will be made on the model and the best point and
shoot camera wo uld be proposedasthe optimum alternative.

Il. Introduction

The process of transition from the 35 mm film camera towards the digitalized
version is still an ongoing process even decades after the commercialization of the
first digital camera, with the regular 35mm film cameras becoming more and more
obsolete due to the superiority of the basic functionalities of its digital counterparts.
Digital cameras has the distinguishing capabilities of saving tho usands of pictures in
its storage devices at the same time, the ahility to view pictures instantly after taking
the shot, and the ability to recordvideosin acceptable quality.

Nowadays, people like to record memories of their lives by taking photos, 0
cameras which are easy to carry, easy to use, and affordable in price are becoming
more and more popular. Therefore, the point-and shoot camera would be a good
choice for this purpose, and it has become the mainstream cameras ever since [1].
However, choosing the optimum camera became a difficult process due to the large
varieties in models and brands available in the market. In fact, each consumer has
their own set of needs and considerations when purchasing a camera. For example,
the priority of consideration for some people isprice, but others may prioritize image
quality or physical characteristics.

Accordingly, in this report, a decision making model will be presented for
choosing the optimum digital camera in relation to their costs, technical aspects, and
physical characteristics.



I1l. Objective

The objective of this decision making process is to choose the optimum dgital
camera for regular consumers who are looking for a point-and-shoot camera.
Therefore, our team will apply the Hierarchical Decision Mo el (HDM) methodolo gy
to determine the best alternative that meetsthe consumers' ne eds.

IVV. The Decision Process

To tackle the problem in a systematic fashion, the holistic approach of the
decision making process was first defined. T he steps undertaken by the team were as
depicted kelow:
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Figure 1: T he Decision Process

After the topic was selected, an appropriate decision making model was chosen.
In this paper, the hierarchical decision model (HDM) proposed by Dr. D. F. Kocauglu
will ke usedto formulate the problem and identify the kest soluion [2]. The HDM
process was initiated by first defining the main objective of the model, followed by
identifying the most critical factors considered by every consumer before purchasing
their digital camera, these aspects are defined in the HDM model as criteria. Each
criterion is then broken further more into sub-criteria for more elaboration on the
specific features each altemative has. The impact of each criterion on the main
objective is then defined wing the pair-wise comparison. The hierarchical mocel
diagram is then congruded to provide a holigic view of the model, with the main
objective toppingthe upper level, the criteria and sub-criteria in the descending levels,
and the alternatives shown inthe bottom level. Finally, each alternative isevaluated in
relation to the weights set on each criterion, andthe optimum altemative is concluded



V. Decision model

A. Determining the Criteria / Sub-criteria

In order to get an adequate background of the most important criteria and

sub-criteria considered by any potential digtal camera buyer, on-line researches were
conducted to pinpoint these criteria andsub-criteria. The criteria and sub-criteria were
identified by our team mem bersand based on the information of the camera’s features
and characteristics listed in the general shopping websites suwch as eBay, yahoo
shoppingetc. and camera rating website. The process of identifying the final criteria
and sub-criteria is to choose the most general and comparable features and
characteristics to represent criteria and sub-criteria of this project. The st of criteria
and sub-criteria for the decision model were determined asfollows:

1.
2.

Price: The cog of the camera based on its on-line val ue.

Lens:

- Optical zoom: T he physical zoom range of the lens.

- Zoom range max: T he digital zoom range for the camera.

- Macro focus range: The close-up zoom for capturing minuscule objects.

. Im age Quality
- Camera resolution: Maximum clarity of pictures —technical capahilities
- Image re ol ution: Maximum clar ity of pictures— image processing cgpahilities
- Mideo resolution: Video recording quality.
. Features
- Face cetector: Ahility to detect faces in order to give the best shot in accordance
to the surrounding lighting condtions.
- Smile capture: Ability to detect smiles to capture genuine pleasant moments.
- Red eye reduction: Reduction of red-eye shotscaused by reflection of flash lights.
- Convenience photo moce: Modesfor varying lighting conditions (snow; sunny,
dark, etc.)
. Physical Characteristic

- Dimensions: The physical dimensions of the digital camera.

- Weight: The physical weight of the camera.

- LCD Screen Size: The size of the LCD screen in inches.

- Available Colors: Number of colorsavailable for the specific mo cel.

. Power Supply

- Number of shots: Averaged total number of shots for each battery char ge.
- Battery Life: The total number of hoursa camera can withstand in standby mode.



B. Determining the Alernatives

To determine the alternatives for the HDM model, we choose top ten
point-and-shoot cameras which are rated and teted by PC world Website as the
alternatives for this project. There are two major testing of all products under
consideration for review applied by PCWorld website. One testing ishands-on testing
done by editors and writers who are expertsin the product field, and another testing is
formal labtesing done by the PCWorld Test Center [3].

T he nominees were as follows (See appendix 1 for complete information):

Canon Powershot A5901S
Canon Powershot 91100 IS
Pentax Optio A40

Pentax Optio S12

Casio Exilim EX-Z150
Casio Exilim EX-Z80

Nikon Coolpix 10

Canon Powershot 99880 IS
Sony Cybershot DSC-W170
Pentax Optio V20
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C. Assumptions

1. People are satisfied with the altematives we provide in our data gathering based on
Top 10 point-and-shoot cameras in 2008.

2. The brand name isnot consideredan important criterion, hence will not be included
for evaluation.

3. The decision making process will only be limited for the purpose of choosing the
optimum point-and shoot cameras and does not include intermediate cameras,
Advanced con sumer cameras, Prosumer non-SLR cameras, Prosumer SLR cameras
and Professional Cameras[4].

4. All the criteriainvolved in making the decision remain unchanged during the entire
process

5. It is assumed that all the criteria and sub-criteria are the most general factors
considered by the general consumer.

6. The data gathering from twelve people including five of our team members and
seven experts represents general consumers’ preferences.



D. Formulating the HDM
After all the criteria and altematives were defined, a hierarchical model was

constructed to give a general view of the components of the decision making mo del.
The resulted hierarchical model wasas fol lows:
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Figure 2: Hierarchical Model

The relative priority and impact of each criterion were defined using the
pair-wise comparison method. Each memkter and some people contributed their own
judgmentsand the results were averagedto form the criteria weights in the HDM. The
process was followed by setting the relative impacts of each sub-criterion.

V1. Analysis of the Decision Mocel

A. Criteria Weighting

a) Determine Relative Priority for each Selection Criterion:

The pair-wie comparison method is applied in calculating the relative priority
for each criterion and sub-criterion. We ask each decision maker dstribute total of
100 percentages between criteria of each pair in the same level of the hierarchical
model [6] and calculate the relative priority of criteria. Under the each criterion, we



use the same method to calcuate the relative priority of sub-criteria.

b) Determine Normalized Value

Anormalized value can make criteria and sub-criteriapossible to be effectively
comparedthe values between each other. T hey are calculated based on the different
type of normalized values used in our data [5]. We can calculate normalized value by
dividing a scale ranking of each criterion or sub-criterion by the sumn of scale ranking
for each criterion and sub-criterion in the same portion. Before we normalize vale,
we used 1 to 5 scalesas our measurement of sub-criteria except price andfeature
criteria. In orcer to avoidthe confusion that the higher values with the lower relative
priority, we use reciprocal of the price. Since the result of reciprocal of the price is too
small, we use the result of reciprocal of the price times500. We also wse couples ways
to rank different situations. For, example, we ranked the cameras by five levels. First
of all, we subtract the highes zoom range max number with the lowed, and then
divided by five. Thus ifa camera’szoom rangemax value is between 172 and 180,
then it is Rank 5. Hence, the same methods can be appliedin some criteria like Macro
focusran ge, camera resolution, dimensions, weight, number of shots and battery life.
However, for the “Yes” or “No”, we choose binary methodto rank. Because “yes’
means o ur need, we rank “yes” for 1; otherwise werank “no” for 0. The result table
for each criterion and sub-criterion are shown in Appendix 2.

B. Implementing Decision Model

We use pair comparison to calculate the value of weight for each level of criteria
and sub-criteria. The PCM result shown as following:

1. Performing pair- wise comparison andrelative weight for the major criteria
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Image Physical Power
Price Lens ] Feature o

Quality Charact eristic Supply
0.18 0.15 0.24 0.15 0.11

2. Performing pair-wise comparison andrelative weight for sub-criteria under lens:

U Relaive weights for sub-criteria under lens:
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S

Max Zoom Macro Focus
OpicalZoam
Range Range
0.40 0.27 0.33

3. Performingpair-wise comparison andrelative weight for sub-criteria underimage

quality:
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U Relative weights for sub-criteria under image quality:

Camera Image Video
Resolution Resolution Resolution
0.38 0.36 0.27




4. Performingpair-wise comparison andrelative weight for sub-criteria under

features
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U Relative weights for sub-criteria under features:

Red Eye Convenience
Face D etector | Smie Capture
Reduction Photo Mode
0.22 0.20 0.32 0.26

5. Performing pair-wise comparison andrelative weight for sub-criteria under

physical characteristic:
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U Relative weights for sub-criteria under physical characteristics:

. . . LCD Screen Available
Dimension Weight
Size Colors
0.26 0.24 0.32 0.18

6. Performing pair-wise comparison of relative weights for sub-criteria under power

suwply:
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Num ber of Shats

Battery Life

0.49

051

After gettingthe result from PCM, we create the table below (figure 3). Thetable
shows the value of weight for each criterion and sub-criterion. We calculate the
weight for each sub-criterion with respect to its main criterion multiply by those

weights as shown in Figure3.
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Figure3: Total weights of criteria and sub-criteria

To calculate the final value for each camera, we multiplied the weights from each
criterion and sub-criterion and normalized value for each camera. From the matrix
below; take the first matrix times the first column of the second matrix and we can et
the final value for the first alternative. The same calculation is for the rest of the

alternatives.
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VII. Results

As ®en from the results reflected in the figure3 above , the overall weighted
score for all the criteria is calculated, then they are summed together to attain the
weighted score and a decision is reached In the table we can see the matrix of
specifications of all our alternatives and their correponding weighted values. We
were able to construct the result matrix by normalizing the weight of each
correspondingcriterion.

From the Figure 5 we will ke able to find the value of each alternative by looking
at the final column where it is normalized and multiplied by hunded. To make it
easier it has beenassigned avalued between 1 to 5 where 5 is being the kest and1 not
confirming to the requirements, and for some sub-criteria, we apply binary method
which is 1 and O where 1 is having gpecific feature; 0 is not having

Based on the figure 5, we can see the product of weight and all sub-criteria
normalized value of each alternative. The highest ranking is Sony Cybershot
DSC-W170 with a score of 12.19 followed by Canon PowerShot SD880 IS (11.63),
Pextax Optio S12 (11.27), Canon Powershot SD1100 IS (10.02), Canon Power Shot
A590IS (9.89), Casio Exilim EX-Z150 (9.70), Pentax Optio A40 (9.698), Pentax
Optio V20 (9.36), Nikon Coolpix 210 (7.82), and Casio Exilim EX-Z80 (7.79). As
the result, the best alternative under our gecified criteria is Sony Cybershot
D SC-W170.
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VIIl. Lessons learned

@ One of the real challenges in constructing an HDM lies in the process of

quantification of qualitative data. On the other hand, finding the optimum
dlternative becomes less difficult when all the data are available in measurable
numerical form. However, when the dfference between these numbers is
miniscule, it oblicates the creators to further improvise in making a clear
distinction between these data.

Most of the elecronic devices found on the market today are already reviewed
by experts and previous owners which help potential buyers to shape their
judgments. However, the value in constructing an HDM at this point is further
cdetermining the exact preferences of the buyers instead of the general
popuation's preferences

Congruaing the HDM requires a sysematic holistic approach which helps the
potential buyer to explore other areas of concern that were never considered
before, and might affect later in choosing the optimum alternative.

With variety of information available, there are many websites where consumers
can gather result of rankingon different of product. However, most of the results
do not involve the reference of the decison makers By using HDM, the final
result will be much more accurate for the consumers’ needs.

IX. Recommendation

%)

In the process of choosing the best alternative camera from a pool of different
camera segments, such as the "Advanced Amateur” professional cameras, some
changes may occur to the exiging model. Such changes can be in the form of
different impact levels for each criterion, the creation (or elimination) of new

13




criteria/sub-criteria, and the selection of new set of alternatives. However, the
model constructed in this report may be used as a general template to select a
point-and-shoot camera dueto the generality of its criteria.

@ The model can be improved by gettingreal time data from real experts.

X. Conclusion

In the conclusion, important lesson learned from this project is that decision
making models can be very handy in making decisions. By determining the key
criteria from the beginning we were able to rank our choices as per o ur preferences.
The weights calculated in our case gave us approximated results; a hicher level of
accuracy coud have been achieved by including a larger number of people in the
pair-wise comparison ph ase.

The Mockl/Project can be expanded by adding more criteria, sub-criteria and by
getting experts' judgments inthe photography industry to do the pair-wise comparison
and for the matter of fact also help in choosing the appropriate criteria and
sub-criteria. This project can be extended to make a decision model for choosing a
professional camera. In general this project can be modified as per the preference ofa
particular group to satisfy their needfor a Good Camera.

14
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APPENDIX1: Complete infor mation of alter natives [3]
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APPEND IX2: Original Data and Normalized VValue

I Measurement 1: Cost
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Measurement 4: Macro Focus
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Measurement 5;: Camera Re sl

ution

Camsra Pasalution LR asinal)
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Mermalizad Value
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Measurement 6: Image Resolution
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Measurement 7: Mideo Resolution

Wided Bezolnisn Bank Marmahzad Valus

1 o BowserShat A5 0 m 280 - 640 w 483 UG [ T
X snon Powserthot S0 800 u 280 - b3 u A [V 1 g
¥ |Penta Optio &40 0 8 240 « 80 n 450 [l | Rl
8 Pt ntio 51 C0 0 240 = 0 m 480 [WGA ] "N 1]
. Ellim EX-1 1% o0 1 280« 540 S50 (W54 ] o
b 1o Exilim EXag 0 0 240 - &40 8 B0 (W] « B4E W 4B -] 018
g T PP—— i 0.0
] anion PoreserShot SOEE0 I L0 @ 80 [WER i G0
L st DSC-WIR £ 280 < b u 200 i i
10 |[Pents: Dplio W2 00 8 280 = 00 1 B0 (W0 1 "N} ]
Tatal Todal

S50 24) - fell) w430 (WGA) - B x £30 (3] 320 x 240 - 640 x 4B ) (1] el I8 100

Measurement 8: Face detector
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Measurement 9: Smile capt ure

Smile captura
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1 Measurement 10: Red eye reduction
BFad =ye raduction Rank Hormalized Yalus
i Coire FowowZopal 2P0 S ¥ 1 O 142057143
s et Fovasw-chivl SCCICT 2 T 1 D 142057143
3 JFenms Splic 400 T 1 O 142867143
1 |Fenlae Cplie L2 ¥ 1 T 142857143
5 = Rl ISty T LA LT i o 3
4 | —E i I S ¥ o o]
EA | Y QA o BN I 1 2. 142857143
] Lol o T Rl ISP K T Y B-EE S IR 1 1 2L 142857143
3 MOty wTaTeal A W 1 1 2. 142857143
0 | L L i R T o [n ]
Talal Total
1.7 10K Li 100
1 Measurement 11: Convenience photo mode
Convemience photo mode| Rank Mormalized Value
1 CaAnn Frewerined S9907 ¥ il D018
2 Canun Fowershcl 5011040 T b 016
3 Fienibae Cplio &40 H 1 0.02
4 Fretibax, Cplio 12 H 1 0.93
B Casio Lailin LE-£1430 ¥ b 0.16
& Casio Lailing LX-£80 H 1 0.23
7 Mi ko Loerlpi= L 1L ¥ i 016
B Canun Foower Slicl S0ERE 1 ¥ il 016
o Loarge Lyleeralicl DLE-W AL ¥ b 0.16
10 [Penbax Cplio ¥2U H i 0.03
Taesl Tatel
By 1M 34 1.00
1 Measurement 12: Dimension
Damenitent FUATE MeEkiurs Fank Marmahized Valys
i pron PowserShot B5% 1.7 b 2.6 by 1.6 ¥ | .05
1 i Poedsihiat 201900 15 1.4 by 2.7 by D9 748 1 004
1 |Penta: Optlo & ¥ by 2.2 by 09 £.38 1 0 05
4 |Pentax Optio 512 Ak 2.0 by DB 7.4 1 0%
L mriia Exilirm EX-Z1% B by 0.8 by 2.3 3 5 011
[ zribo Exiliom EX-E80 S by 2.0 by 08 1 004
= INikon I . —— _— ) 007
i B Powesrshion S0EAD Thy 0.9 by 2.2 333 5 011
¥ oy Ciybarshiol DSC-W1 Ewy 2.3 by 0.9 ]| 1 0.05
10 |Persae fot " 7 b k 3 1 i {1 0%
Total Taotal
1) 34,33, (4] 2, 39-0.88, (3) D679, (2) 7=H.32 (1) 535041 iz 1.00
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Measurement 13: Weight

Wakght(lbil Earnk Hormalized Valus
1 Canon Powsssrshol A%0I5 0.3 ¥ O, 0B
2 Cangn Possarihot D100 15 0,48 4 o, 11
k] L Tice 0.5 4 o 11
4 P i O 1 0,54 5 o 14
5 Cakle Exllim EX-Z 1530 0,48 4 o, 11
& ko Exilim EX=280 0.3 5 o 14
T Pk I 1 0459 1 EN R
B Cangh Powsgrahiol SDESD I3 0,34 ¥ 0,8
L] 5 Cybarshot D W'l | ¥ N
10 Pt Lol WA [ 4 0. 11
Tatsl Tatsl
12 O S=0L SS, [L I=0 (30,31 -0 e T N Rt R LI 1.0
Measurement 14: L CD Screen Size
LD Fcreen Slze Rank Horralized Yalue
1 T Pozwer Shied GO0 ¥a 1 0.04
. Laron Favearchoo BUTTUD & Fia] 1 0.0
X Mereox Cipric A40 75 1 0.204
+ ol g Cpelie W12 2.l 1 0.0
E arsdn Fadlion B 24500 3 & a.148
& Cuvis Cailion CXE-ZE0 L z 0.4
L walema el ple wn 7.0 1 0.04
& Carn Foves Shicl, SOEE0 |5 3 B 0.19
9 sy Lyborshot DL W L. o Q.15
10 |Perdax Opie: ¥ g B Q.19
Total Total
(9 7.91-1 ) 2 85-7.85 {3) 2.7-7 .75 47) 2.6 7 65 {1) 7.7-7.005 in 1.00
Measurement 15: Color Available
Color availakle Eank Hormalized % alu=
1 Tanin Foovessrthied 275005 1 | .33
i Caron Fovesrshos STHTO0 5 E 0.1%
E Mortax Optle A40 i 1 Q.03
4 ‘ortax Uptle »12 %! 3 0.1
5 Lagio Lailio LX-£7 50 5 B 0.15
& i Lacilion LX- 230 & B 0.15
T |Mikan Coolpiz 520 A ] Q.13
E i Powe Shiet SNEEN |5 ¥ I 0.0
Q Somy Dwherhot TISD W0 o | 0.13
10 |Montax Optle WD 1 1 Q.03
Total Tatal
(LALE- AR ) I O P A T 3 1.0
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Measurement 16: Num ber of Shots

Hurnbar of shots Rank | HWormalized Valus

1 Canon PowerShot 459015 244 1 0.04
r Canon Powershot 501100 15 FLL 3 012
3 Pentax Optio A40 2%0 3 0.12
4 Fentax Optio 511 m -] 0.11
5 Caslo Exilim EX-I150 oy 3 012
& |Casio Exilim EX-ZB0 i i 0.08
T Hiken Colpix 5210 283 F] 0.08
8 Canon PowerShot SDEE0 15 J 3 0.11
9 Sony Cybershot DSC-WATD 1 3 0.11
10 |Pentax Optic V20 241 1 0.04

Total Total

(5)346-371 (4) 320-345 (3)F94-319 (1) 268-291 (1) 241-267 14 1.00
1 Measurement 17: Battery Life
Battery Life Rank Hormalized YValue

1 Canon PowerShot 459015 1353 1 0,104
i |Canon Powershot 301100 15 163,25 3 .13
3 Pentax Dptic 440 136 1 0.04
L] Pentax Optio 311 i ] 5 0.2
] Caszlo Exilim EX-Z150 166 3 0.13
] Caslo Exilim EX-I8D 149.5 F 0.08
7 Hikon Coolpix 5210 15%.25 | 0.08
8 Canon Powershot SDEE0 15 1649 3 0.13
k] Sony Cybershot DSC-WiT0 16% 3 0,13
10 Pentax Optie VIl 13875 1 0.04

Total Total

150 19205 (4176190 (3) V61-175 (2] 146-160 (1) 130-14% T4 1.0
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Measurement Table:

[ witeria Dleasim enenl
Price B00 ¢ pies
Lens
Dptice] Zoom el T TR T O e
L

ST TP E aldk
—

5y 172180440 157~1T 103 140155020 125~ 15901y 110129 (mm)

Llacre locus Range

808182 (43185 285 (3)2.86-3.88 (2938049, {13 5.0 -6.02 (zuma)

Image {nality

Clanzna Besclulon

3y Ld-13 4y 11~12, {3y 10~1 1, (Z3~10, (1)E~5 (Mepapined)

[mage Bosohudosn

Cy AT 2RI TRy A6AE XOCITRA () SR DOMAE (1) e KT

Woarles: H=sardidion

51320 x 240 640 x 480 B43 z4B0(3) 320z 240 €40 x 480 (1) 040 x 430

Fiea lnarae

Tace detectu

Binary (13 Y {00 N

Sredle canhe

may {0 M

Bzd eve recuction

Baar {13 W M

Coomvenience ke menle

Bipary {1 YN

Phrsical Characteristic

Dheoessiens

153 €.5~0.9, (4) 0.8~1.2. (37 1.3~1.5. (2 1.7~2.0 {13 2.1~2.3 {Inch)

Weight

CRP0 220 IS, A0 A S0 TS0 A5 (20 - 1A (TR AS- 005 Tl

LCTD Sereen Size

(633913 (28280 (3) 27270 (0 26260 (1) 25259 (Inck)

Armilahle rolnrs

5)5~6 140 4 03) 300200 (quembily)

Tower Supply

Mirnkbie ol -lals

PSY3L5-3T] (4) 320345 (31258315 1T} 26B~263 (1) 241~257 (quactiy)

Betory Lifc

) 1T 05 (10 Té= 190 033 161-173 £2) 1= 16013 15115 (horr)
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APPEND IX3: Group Pair-Wise Comparison

U Pair-wise comparison

Critera
Pice Lens
Price Image Q uality
Pice Featue
Piice Physical Charact eristic
Price Power Supply
Lens Image Quality
Lens Feature
Lens Physical Charact eristic
Lens Power Supply
Image Quality Feature
Image Quality Physical Charact eristic
Image Quality Power Supply
Feaure Physical Charact eristic
Feaure Power Supply
Phy sical Charact elistic Power Supply
Lens
Opticd Zoom zoom range Max
Opica Zoom Macro Focus Range
zoom range Max Macro Focus Range
Image Quaity
Camera Resolution Image Resdution
Camera Resolution video Resdution
Image Resdution video Resdution
Feature
Face detector Smile capture
Face detector Red eye reduction
Face detector Convenience photomode

Smile capture

Red eye reduction

Smile capture

Convenience photomode
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Red ey ereduction

Convenience photomode

Physical Characteristic
Dimensions Weight
Dimensions LCD Screen Size
Dimensions Available colors
Weight LCD Screen Size
Weight Available colors

LCD Screen Size

Available colors

Power Supply

Num ber of Shat

Battery Life

26




