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Abstract

Design of Experiments (DOE) is a statistical method well known in assessing the
quality of products and services. The particularity in this work consists in the use and
design of DOE to assess factors that affect employment in the banking system in Albania.
Typically, this paper aims to design DOE in the view of analyzing different factors
that affects employment, particularly young people, in the banking system. In this regard,
a survey was conducted with heads of key departments at various banks in Albania,
heads of human resource departments included, trying to evaluate different factors that
are considered more important in the employment process. Furthermore, an orthogonal
matrix is created for proper data processing, by using a standard matrix of Taguchi L28.
The analysis has estimated the impact and weight of factors taken in study, which resulted
more significant in employment of young graduated people into the banking system in
Albania. The paper aims to improve orientation in high education studies, particularly
in economic and financial faculties, in view of labor market.
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1. Introduction

Nowdays, employment is one of the main social and economic issues of every
society, especially of our society. The problem is even thorny when discussed
about the youth group, which according to the standard UN definition refers to
young people as those belonging to the 15-24 age-group (O’Higgins 2004), where
the unemployment rate as is known is even higher than the average level of the
population as a whole. The main reason of the generally worse youth labour market
performance with respect to adults is related to the lower level (and/or different
quality) of human capital (and productivity), which — ceteris paribus — makes
employers prefer adult people to young (Choudhry et.al.2012). In the frame of
such issue, knowing the key aspects and demands of labor market is of particular
importance. In this perspective, a special attention is paid to the formation of
young people in higher education institutions, their preparation with necessary
labor market needs and knowledge.

In this regard, this paper focuses on identifying the requirements and factors
affecting the employment of young people in the Albanian banking system, after
the completion of their higher studies. A unique feature of this paper is the use of
the “Design-of-Experiment” method, in assessing various factors that affect such
employment.

2. Methodology

As regards the methodology, we have constructed the matrix 72 according to the
Taguchi model (“Design-of-Experiment” method), i.e. a matrix of 7 factors, each
of which is considered in two levels (1 and 2). Some 25 interviews (questionnaires)
were conducted, at 10 commercial banks in Albania, mainly with heads of human
resources, risk management and finance departments. Based upon the model, we
have identified the most influent factors in terms of young age group (up to 27
years) employment, within the Albanian banking system.

Design of experiment (DoE) and its use in the employment analysis
The DoE model (Design of Experiment) is a well-known model, primarily and
initially used in the quality analysis of industrial products, driven by the influence

of particular factors in this quality. The feature of this paper is the use of such
model to study the particular factors affecting the employment of young people
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in the Albanian banking system. Thus, the “product” in the model is considered
“employment”and factors influencing the “quality” of this “product”are considered,
as follows:

Graduated in Bank & Finance.

Grades obtained at university.

Study in a public university.

Gender

Personal recommendation or personal recognition
Experince in bank system (CV)

Age (under 27 years)

N R LD

Based on these factors, some 25 interviews were conducted with heads of
human resources, risk management and finance departments, at 10 commercial
banks. Suring the interviews each of the above factors is considered at two levels 1
and 2, where: 1 - means that the factor is not taken into account for employment,
and 2 - means that the factor has been taken too much into consideration for
employment.

Given the above seven factors and their two levels, we would normally have 128
different combinations of factors, (27), which would complicate the factors’impact
analysis. In this respect, the Taguchi 7* orthogonal matrix comes of help. This
represents an 8 different combination variants’ matrix, according to their two levels
(1 and 2) — as it appears in Table 1. In our case, the Taguchi 7% matrix is displayed
in Table 2, based upon 7 factors taken into the analysis.

TABLE 1 (Taguchi 73
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TABLE 2
Has
Has been Has Personal Has h_ad AN peen
Grades Lo experience
. graduated . studied in Gender recommenda- . under
Variants - obtained at . . in bank
in Bank & S apublic -Male tion or personal 27
. university - L system
Finance university recognition (cv) years
old
1 1 1 1 1 1 1 1
2 1 1 1 2 2 2 2
3 1 2 2 1 1 2 2
4 1 2 2 2 2 1 1
5 2 1 2 1 2 1 2
6 2 1 2 2 1 2 1
7 2 2 1 1 2 2 1
8 2 2 1 2 1 1 2

The interviewed respondents within the banking system have individually
evaluated each of 8 above presented variants, through a scoring system from 1 to
6. This scoring assumed:

'The variant has occurred in very few cases

The variant has occurred in few cases

'The variant has occurred in some cases

'The variant has occurred normally

The variant has occurred in many cases

'The variant has been happening nearly all time.

Sk LR

In order to process the obtained results, the scoring system 1 to 6 is further
converted in the following way:

1 10%
2 20%
3 40%
4 60%
5 80%

100%

The obtained results from interviews are shown in Table 3.
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TABLE 3
Has Has Personal Has Es?i-
been  Grades studied recom-  Has had an m?tlon
. gradu-  obtained ina Gender n!enda- GXPerience nder o' 0
Variants . ) . tion or in bank perts %
atedin  at uni- public  -Male | 27 1106
Bank & versity  univer- persona system years (1to6)
Fi . recogni- (CV) aver-
inance sity tion old age
A B C D E F G
1 1 1 1 1 1 1 1 1.42 15.8
2 1 1 1 2 2 2 2 2.46 30.4
3 1 2 2 1 1 2 2 3.77 55.8
4 1 2 2 2 2 1 1 3.04 423
5 2 1 2 1 2 1 2 3.04 419
6 2 1 2 2 1 2 1 3.04 40.8
7 2 2 1 1 2 2 1 442 68.5
8 2 2 1 2 1 1 2 3.50 50.0

3. Results and factors’ analysis
The descriptive analysis of factors, by respective levels

The results obtained from interviews were processed with MINITAB, which is
quite suitable for the variation analysis, in case of DoE and the Taguchi method.
This analysis is based on three main indicators:

* Means of Means analysis
* SN Ratios analysis

* Standard Deviation analysis

In the “Mean” model the average value of the respective factor is presented, for
each respective level (i.e. 1 or 2). Given that we are interested for a greater impact
of the factor in the results, namely the employment, the fact that there will have
a greater deviation from the mean for the two levels, 1 and 2, will be considered
as the most important. Not the result. MINITAB processing shows the following
data of means (averages), by factors (Table 4 and Graph 1). Here we see that the
most important factor for employment is: “grades obtained at university” where
delta of this factor (the difference of factors for level 1 and 2 of the factor) is
21.93. Then, the second most important (considered) factor is whether s/he “has
been graduated for Bank & Finance”, and in furtherance, whether s/he “has had
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an experience within the banking system, or not” and spo forth. In Graph 1, such
factors’ influence and rankings are presented through factors’ mean, compared to

the Means of Means.

TABLE 4

Taguchi Analysis: C8, C10, ... versus Has been gra, Grades obtai, ...

Response Table for Means

Has been
graduated Haa atuadled Peragnal
in Grades obrained 1in 4 publis (eoder recoEmendacion
Level Flpance & AT URIVETELLY univers - Hale or pEIE
1 16, 0T 3221 ®1.15 4548 40.58
i 50. 29 54.14 45,20 40.88 45.7TE
Delta 14.73 71.93 4.05 4. 6] N 20
Hank & 1 & L] a
Haz had an Hag paan
expecince afader 27
Lewvel in bank ay years old
1 37.51 41.84
s 4E. 83 4%.30d
Delca 11.34 .68
Ranik 4 T
GRAPH 1
Main Effects Plot for Means
Data Means
Has been graduated in Finance & Grades obtained at univ ersity Has studied in a public univers
50
/ — ]
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30 T T T T T T
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g Gender - Male Personal recommendation or pers Has had an experince in bank sy
[7]
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»46 ~—__ — /
c 404 e -— /
[
(7]
: 30 T T T T T T
1 2 1 2 1 2
Has been under 27 y ears old
50
e
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1 2
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In Taguchi DoE, another important indicator of the analysis is that of the
“signal-to-noise-ratio” (SN ratios). This indicator is based on the assumption
that two sets of factors can be included in the experiment: factors that can be
controlled by the user and indicators which, although affecting the result, cannot
be controlled by the user (noise factors). One of the goals of DoE analysis is to
determine such factors that ensure a smaller impact of “noise” factors, with the aim
to reduce the variation in the result. Precisely, this is the purpose of calculating the
SN ratio indicator. Factors that result with greater SN ratio are considered factors
that minimize most the impact of noise factors. The results for the presented
model are showed in Table 5 and Graph 2. The data show that the most reduction
of the effect of unchecked factors in the system is provided by the factor “Has
been graduated in Bank & Finance”, or not, with a delta of 8.09 and “Has had an
experience in bank system” with a delta of 6.68.

TABLE 5
Taguchl Analysis: C9, C10, . versus Has bean gra, Grades obeal, ..

Fesponse Table for Sigmal to Hoias= Racio
larger ia beocer

Haa befn
graduated Has studied Ferscnal
in Grades chrained in & public Gender recommendacion
Lave]l Finanee [ AT ENLIVeTELTY univers = Mals aF pErE
] il .58 26:17 s 13 28.12 27.65
F 30,66 LT.07 £5:.11 25.12 25.59
DelTs E.D03 O.=30 a.0% ra L a1 L
Rank 1 7 ! L L
Haz had an Haa besn
EXNEEIIOCE ander 27
leval in bank sy years ald
1] e P ]
- 25598 28,35
De=lta &_EE 3.48
Fank ) 3

Standard Deviation is another indicator, used in assessing the factors’ impact
in the final result. In the Taguchi model the Standard Deviation characterizes the
result’s variation (in our case “the employment”), as a result of the “noise” factors.
Since the influence of these factors should be minimized, then the model intends
to determine those factors that maximize the standard deviation. Through the
calculations in the minitab, the standard deviation is determined as a result of each
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GRAPH 2

Main Effects Plot for SN ratios
Data Means
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TABLE 6

Taguchi Analysis: ©8, €10, ... versus Has been gra, Grades obtai, ...

Fesponee labie for Scapdard Deviatione

Has been

graduated Has atudied Personal

in Grades shtained in A public Gender recommendation

Level Fipancs & AT tniveraicy univera = Male Or pera
L g - d9.37T 1791 dlald ddadd
i 195 d4.41 ddaql . s 1305
Pelta Oudd 2.44 .96 Huld dad&
Rank 5 b e (] 4

Han had an Ham been

EYpATIRER urder 27
LEVEL in Bank a3y yeara &la
1 20.37 18.80
2z 20.0L 21.77
De=lra 0.38 3.15
Rank [ 3

factor considered in the analysis. The results are presented in Table 6 and Graph 3.
Here we see that the standard deviation is greater for the factor “Grades obtained
at university” —with a delta of 8.44 and “Has studied at a public university”, or not
— with a delta of 4.56.
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GRAPH 3

Main Effects Plot for StDevs
Data Means
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Analysis of Variation, ANOVA

Further analysis of factors’ influence continues with ANOVA. Data processed in
MINITAB are showed in Table 7.

TABLE7?7
Factors f S \Y F P
Has been graduated in Bank & Finance A 1 4045 4045 22.9%
Grades obtained at university B 1 962.1  962.1 54.4%
Has studied in a public university C 1 328 328 1.9%
Gender - Male D 1 424 424 24%
Personal recommendation or personal recognition E 1 54.1 54.1 3.1%
Has had an experince in bank system (CV) F 1 257.0 257.0 14.5%
Has been under 27 years old G 1 14.4 14.4 0.8%
Other / Error e 0 0 0
Total 7 1763.3 100.00%

f - Degrees of freedom -DOF/ S —sum of squares/ V — Variance — mean of square/ P — Percentage of
contributions in the assessed output./ F — Factor ratio (an indicator for assessing factor’s statistical significance)
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In this table, the most important is the P indicator. This indicator shows that
the factors with the most significant impact are “Grades obtained at university” -
54.4% and “Has been graduated in Bank & Finance” - 22.9%.

However, in assessing the variation, S, V, and F indicators (the second last
row) are also important, which relate to the assumed error in the model, as well as
with the statistical significance of each factor. Such indicators, in Table 7, result in
0, which does not allow for further assessment. For this reason, factors that have
a small percentage of impact on the outcome (result) are therefore eliminated. In
our case such factors are: “Has been under 27 years old” (G) and “Has studied in
a public university” (C). In this way, the recalculated coefficients S, V_and F will
receive a value different from zero. The calculations are presented in Table 8.

TABLE 8

Factors f S \% F P
Has been graduated in Bank & Finance A 1 3809 4045 172 21.6%
Grades obtained at university B 1 9385 9621 408 53.1%
Gender - Male D 1 18.8 424 18 1.1%
Personal recommendation or personal recognition E 1 30.5 54.1 23 1.7%
Has had an experince in bank system (CV) F 1 2335 2570 103 13.2%
Other / Error e 0 0 236 9.3%
Total 7 1602.2 100.0%

The most important thing behind these calculations is the assessment of factors’
significance. According to the Taguchi method, this is analyzed by comparing the F
factor (factor ratio) of each factor with the values calculated in the standard tables,
according to the given confidence level. In order to consider a statistically significant
factor, it is required that the F value of the factor in the experiment to be greater than
the tabular value.!

'The last column in Table 8 shows the extent of the employment impact of each
factor. As it may be seen, the greatest impact comes from “Grades obtained at university”
(53.1%) and whether “Has been graduated in Bank & Finance” (21.6%).

MINITAB calculations for ANOVA produce the results of Table 9. It is seen
that R-Sq is high (97.33%), indicating that these factors explain, almost completely
the outcome in employment. On the other hand, the P coefficient, for two factors:
“Gender-Male” and “Personal Recommendation”, or “Personal recognition” is
significantly greater than 0.05; which means that the influence of such factors
cannot be considered as statistically significant. On the other hand, with the safety
level P <0,1the factors: “Grades obtained at university” (P = 0.024), “Has been

! Tabular values are determined by the confidence level, as well as by factor’s DOF and DOF of error term.
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graduated in Bank & Finance” (P = 0.054) and “Has had an experience in banking
system” (P = 0.81), can be considered as statistically significant. These assessments
may be carried out based upon the value of F for the factor. For a 95% confidence
level, the DOF of factor = 1 and the DOF of the error term = 2, the tabular value
of F, for which the factor is considered as significant, is 18.513, i.e. the F factor
must be F > 18.513. Alternatively, for a 90% confidence level, the value of F for the
factor should be F > 8.5263, in order to be considered as statistically significant.

TABLE 9

Ganeral Linear Modael: Ratio versus Has been gra, Grades obtal, ...

Factor Type Leyamls Veluyss
Has Been gesduaced in Fimamer @ ramdes e R
Grade=s chrained ar universicy racdom - JEen rely
Gender - Male random - S P
Per=pfhal cecopmendatiosn or pers cfandis 2 I, 2
Haa had an experinees 1n bamk ay randem 2 1; &

Roalysia of Variance for Ratic, uasipg Ad9ustad 55 for Tasts

Source D Seq 55 Ad] 55 Ady MS [ F
Has bBepn graduated in FinAmce £ 1 d0d.48 404.498 4S04.48 17.15 D054
Grades chTalned AT unlversity 1 SLZ. 09 S9LZ. 09 96202 40.73 D024
ander - Male i id. 43 42.443 A l.80 0.31d
FATAGOA]L TeECOEESRAATION QT peES 1 =4.137 54,13 417 4-29 D759
Haz had an expecince in baok &y 1 257.03 257.03 257.0% 10.90 ©O.0E1
ETrTar z LS &T.17 i3-5E

Total T LTEV.32

4 = 4. .B5E3] R=5g = 7 .33 H=He(ady] = 00.&kLY

Term coef SE Coel T P
Canacantc 43,178 1L-T19 25.15 0.002

Has besn gradusted in Fipapoe & =7.111 1.7T17 =4.54 D0.054

Gradea chtained ac univeraicy 10 .36 0 f-39  0.024

Gaoder = Male 2.343 1.717 1.%4 0.312
Feraonal recaEpmendAcian ar pera . 601 L.TLd 1.5 ©.2639

Has hiad an exparinoe in bank &y =5, &G0 1.717 =-3.30 0,081

Regarding coefficients, ANOVA produces the value of factors for level “1” (“less”)
and “2” (“most”). In this regard, the dependence of output (Y ) (employment) form
factors taken into consideration, for their both levels, may be written down as the
tollowing equation.

Y=43,178+(-7.11147.111)A+(-10.966+10.966)B+(-5.668+5.668 )F
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In the equation, we see that the factors that produce the most impact in the
employment are considered: “Grades obtained at university” (B), “Has been
graduated in Bank & Finance” (A) and “Has had an experience in bank system

(CV)’(F).

4. Conclusions

In methodological view, this paper proposes an alternative method for analyzing
the factors affecting employment of young people in the Albanian banking system.
The paper shows how the Design of Experiment Method (DoE) can be used for
a more complete analysis of this aspect. The main advantages of the method relate
with the fact that through a limited number of experiments/interviews (as is the
case in concern), we may draw important conclusions about the impact of different
factors in employment in the banking system. In this view, the paper uses the
orthogonal matrixes, as proposed by Taguchi.

In a practical aspect, the paper shows step by step how we can use the DoE
method to perform a descriptive and analysis of variation. By focusing in
employment of young people in the Albanian banking system, the paper shows
that among the seven factors taken in consideration, the most important are:

(i) the level of performance of studies, (“Grades obtained at university”), which
has 53.1% of the total impact factor;

(ii) graduaded in bank & finance (“Has been graduated in Bank & Finance”),
with 26.1% and

(iii) experience in the banking system (“Has had an experince in the banking
system”) with 13.2% of total.

'The paper shows that other factors, which are gender, age, graduated in a public
or private university, or personal recommendation (reference), have no important
impact in employment, or are statistically not significant.
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DOE Demystified: http://manufacturingcenter.com/tooling/archives/1202/1202qmdesign.asp

Questionnaire on assessing the employment in the banking system

Position in the banking system (1 “Human Resources”, 2 “Head of Division/Unit”, 3 “Head of Sector” ), put X

In the table below there are 7 criteria which are considered as important in
assessing employment in the banking system. They are placed by columns (A, B, C,
D, E, F, G), and considered at two levels: 1 and 2: Level 1 - means that the factor
is not taken into account for employment, and Level 2 - means that the factor
has been taken too much into consideration for employment and therefore it has
positively impacted the employment. Variants are a combination of various criteria
(please read the note and request).

Questionnaire on assessing the employment in the banking system

Has been Has Personal rec-  Has had an Has
. Grades N . . been
. graduated in . studiedin Gender ommendation experience
Variants obtained at . . under
Bank & . a public -Male  or personal in bank
. university . v 27 years
Finance university recognition  system (CV) old
A B C D E F G
1 1 1 1 1 1 1 1
2 1 1 1 2 2 2 2
3 1 2 2 1 1 2 2
4 1 2 2 2 2 1 1
5 2 1 2 1 2 1 2
6 2 1 2 2 1 2 1
7 2 2 1 1 2 2 1
8 2 2 1 2 1 1 2
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