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About
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published by SCIENDO on behalf of the Croatian Statistical Society. It publishes original and
high-quality articles focused on statistical methods developed and applied in economy,
business processes and social sciences in a very broad meaning. It targets a very wide
audience of statisticians, whether they are scientists, professionals, educators or students,
influencing modern economy, business and society. The journal also encourages submissions
that describe scientifically interesting, complex or novel statistical modelling aspects from a
wide diversity of disciplines, and submissions that embrace the diversity of applied statistics.

It attempts to provide a platform for the presentation and critical assessment of statistical
methods, in particular for the discussion of their methodological foundations as well as their
potential applications. Methods that have broad applications will be preferred. However,
special aftention is given to those statistical methods which are relevant to the economic and
social sciences. In addifion to original research papers, readers will find survey articles, short
notes, problem section and book reviews.

Aim and scope

CREBSS aims to be the major resource for applied statistical modelling, covering both
methodology and practice. Its goal is to be multidisciplinary in nature, promoting the ideas
between substantive research areas. The intention in publishing such manuscripts is to provide
an opportunity for readers to see the potential to transform data analysis in the field. The goal
of the CREBSS journal is to demonstrate how statistical science, research design and analysis
methods play important roles in economy, business and society. The journal targets the current
issues regarding the official statistics data production, and discusses the broad variety of
applied statistical problems that might be outcomes of scientific survey research design,
experimental design or observational study in economy, business and for different social issues,
respecting the overall turbulent influences caused by the modern ICT and software
development. In this respect, the CREBSS journal fosters the exchange of ideas, experience
and knowledge among statisticians.

The journal does not have article processing charges (APCs) nor arficle submission charges.

Papers submitted for publication should be original theoretical, practical and applied papers.
The journal also publishes case studies describing innovative applications and critical reviews
of statistical theory.

The anonymous double-blind peer review by the two independent reviewers is applied to all
the papers.

Rejection Rate: 35%

Why submit

The CREBSS journal is a good opportunity for publication of research focusing either on
staftistical theory or on statistical methods applications in economics, business and social issues.
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industry, constfruction, engineering, demography, psychology, sociology, law, politics, opinion
polling, government, education, biomedical and physical sciences, health and medicine,
pharmaceutics, kinesiology, ecology, environment, tourism, sports, leisure, ICT and quality issues
are welcome. Statistical data collection, processing, compilation, dissemination, and data
exploration and analysis, with organizations, regions, countries, or persons as possible units or
levels of the analysis, all might be of interest. Since any interesting topic and applications of
statistics are welcome, there are no restrictions to subject matters. Papers emphasising current
concerns regarding statistical theory and challenging applied problems in multi- and cross-
discipline issues (such as computational statistics, data mining and pattern recognition,
simulation modelling, or related to optimization, mathematical programming, etc.), resulting
with new statistical approaches are of special interest. It is expected that papers are
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Economic analysis of rice production by
small-holder women farmers in Adamawa
State, Nigeria
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Abstract

This study is focused on analysing the economics of rice production by the small-
holder female rice-farmers in Adamawa State, Nigeria. Specifically, the study
described female rice-farmers’ socio-economic characteristics, analysed their
technical and allocative efficiencies, and also assessed their economic efficiency in
the area. Primary data were collected from 180 randomly selected female rice-
farmers in Adamawa State using a semi-structured questionnaire. Descriptive
statistics and stochastic frontier function were used analysing the data collected.
Findings of the study revealed that the technical in-efficiency of the farmers is
influenced by farming experience, education, and access to credit facilities. Also,
the allocative in-efficiency of female farmers was influenced by education,
household size, and access to credits. The result showed that education and access
to credit facilities were common factors affecting the technical and allocative
efficiency of female rice farmers in the area. The mean economic efficiency of the
female farmers was 0.6. Therefore, the study recommends that the government and
other actors in the agricultural sector should facilitate women's access to credit
facilities and other agricultural information relevant to rice production.

Keywords: Adamawa state, efficiency, Nigeria, rice production, women.

JEL classification: Q12, Q18.
DOI: 10.2478/crelbss-2021-0001
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Infroduction

Rice is Nigeria's most popular food crop which has remained a key component of
most households’ diet across various parts of the country (Natfional Bureau of
Statistics, 2014). This has made the crop a topical issue in political discussions on food
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security in the country (Erenstein et al., 2003). However, the nation’s rice production
has fallen short of its demand leading to increased importation of the commodity.
This has made the country become one of the leading importers of the commodity
in the West African sub-region (Kagbu et al., 2016; Iwuchukwu, Udegbunam, 2017).
This frade imbalance will continue to affect the nation’s economy negatively unless
the production of the commodity is increased.

In response to the prevailing rice supply deficit situation in the country, successive
governments over the years have intervened in the rice sub-sector through the
infroduction of some policies and programmes aimed at boosting local production
of the commodity by farmers (Badawi, 2004). One of such initiatives in recent years is
the adoption of rice crop under the Federal Government's Agricultural
Transformation Agenda. The policy targeted the production of four main crops
(cassava, rice, sorghum, and cotton) through which about 3.5 million jobs will be
created annually. It is expected that at every node of the value chains of these
crops, people wil be economically empowered when fully implemented
(Osabuohien et al., 2018).

Across the Sub-Saharan African region, agriculture is mostly viewed as a
gendered occupation due to the differentiated roles being played by males and
females (Angya, 2008). Due to these differentiated roles, male and female farmers
mostly access productive resources differently. In most contexts, women have huge
limitations (due to cultural and religious factors) in undertaking farming activities.
Despite the challenges women face, they still play prominent roles in agricultural
activities. For instance, they supply most of the needed labour in agricultural
activities and this is the most important factor of production to farmers, as it is
needed at every stage of agricultural production (Kagbu et al., 2016; Iwuchukwu,
Udegbunam, 2017).

Addressing the continuing decline in local food production will entail
acknowledging the contributions of the various intra-household units in the overall
production outputs (Ismaila et al., 2010). The separate roles of men and women in
the development of agriculture must be critically identified to achieve a meaningful
impact on food production in the country (United Nations Development
Programmes, 2010). Therefore, efforts geared towards increasing local rice
production in Nigeria should give prominence to the different roles played by men
and women in agricultural activities (Effiong et al., 2015). Across various parts of
Nigeria, women play diverse roles in rice production, depending on location and
prevailing socio-cultural factors. Consequently, this study analysed the economics of
rice production by female rice-farmers in Adamawa State, Nigeria. The specific
objectives of the study were to:

i. describe the socio-economic characteristics of female rice-farmers in the

areq,

i analyse the technical efficiency of the female rice farmers,

i examine the allocative efficiency of female rice farmers,

iv. assess the economic efficiency of the female rice farmers in the area.

Literature Review

Rice is a major staple food crop that is consumed across all parts of Nigeria. The
demand for rice in the country had been soaring and the rising demand was partly
as a result of increased income levels, rapid urbanization, and the associated
change in occupational structure (Akande, 2002). Moses and Adebayo (2007)
asserted that per capita annual rice consumption level in the country increased by
about 7.3% over the years. Due to the ever-increasing demand for the commodity
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across the country, rice has now fransformed into a cash crop, especially in areas
where the crop is produced. The activities involved in rice production conftribute
immensely to creating employment opportunities in the communities concerned
(Daranola, 2005). As of 2012, the country imported about 2.8 million tonnes, which is
a geometric increase from the 2007 total imports, which was about 1.7 million metric
tonnes (FAO, 2013).

Nigeria has great potential to produce rice in both the dry and rainy seasons. It is
estimated that the country has a cultivable land size of about 82 million hectares,
with about 4.6 milion hectares being utilized for paddy cultivation. Similarly, only
50,000 hectares were being for irrigation out of the 3.14 million hectares of irrigable
land suitable for rice irrigation (Kura, 2009). Rice production in Nigeria is dominated
by smallholder farmers who cultivate small hectares of land using the traditional
method of farming; yields are low and hence the wide gap of demand and supply
(lborahim, 2014). Dia et al. (2009) emphasized that the pace of agricultural
development in the country is closely related to the factors which affect the
productivity of women labour.

Efficient utilisation of resources by farmers is central to increasing production
which can contribute to economic growth. Resource use efficiency could be
technical, economic, or allocative (Farell, 1957; Farell, 1957). Technical efficiency
depends on the relationship between input and output, while technical efficiency
considers the maximum potentials (Fan, 1999). The stochastic frontier production
function is commonly used to assess resource use efficiency using maximum
likelihood procedures (Ogundari, Ojo, 2006). The method is asymptotically better
than other estimators (Coelli, 1995; Yao, Liu, 1998). In assessing efficiency, efficiency
entails the ability of the farmer’s actual production point to lie on the frontier, while
being below the frontier suggests technical inefficiency (Okoruwa, Ogundele, 2008).
Similarly, economic efficiency depends on both technical and allocative efficiencies
(Ogundairi, Ojo, 2006; Kalirajan, Shand, 1999).

Research Methodology
Study Area

The study was carried out in Adamawa State, North-East, Nigeria. According to
Adebayo and Tukur (1999), the State is located along latitude 7°and 119 North, and
longitude 119 and 14° East. Adamawa State has a land area of about 38, 741 Km2
and a population of 3,178,950 people comprising of 1,607,270 males and 1,571,680
females (National Population Commission, 2006). The predominant occupations in
the state are crop farming and livestock herding.

Sample and Data Collection

The study adopted a multi-stage sampling technique to collect data for the study.
Three Local Government Areas (namely; Mubi North, Furore, and Lamurde) were
purposively selected based on their high involvement in rice cultivation in Adamawa
State in the first stage. In the second stage, 17 wards were proportionately selected
from the selected Local Government Areas. In the third stage, one female rice
farmers’ association was randomly selected (using random numbers) from each of
the 17 wards. In the last stage, a systematic random sampling technique was used to
select 180 female farmers from the selected female farmers’ groups in the selected
areaq.
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Data Analysis

In the analysis of the data collected, both descriptive and inferential statistics were
used. The socio-economic characteristics of the respondents were described using
descriptive statistics (specifically, frequency distribution, means, and percentages).
Following Muhammad-Lawal et al. (2009), a stochastic frontier model of Cobb-
Douglas functional was adopted to assess the resource use efficiency of the
respondents. According to Sheikh (2006), the stochastic frontier production function
approach appears to be appropriate for assessing technical and allocative
efficiency in rice production, given the inherently stochastic nature of rice
production. The functional form was used because it meets the requirement of being
self-dual, thereby permitting the assessment of economic efficiency (Kopp, Smith,
1980; Yao and Liu, 1998). The model is specified as:

LnY =g, + B LnX + B,LnX, + BLnX, + B,LnX, + B.LnX, + S,LnX, +V, — U, (1)

where Y = Qutput of rice in kg, X1 = Farm size (ha), X2 = Seed in kg, Xs = Fertilizer in kg,
X4 = Hired labour in man-days, Xs= Family labour in man-days, X¢ = Herbicides in litres.

It is assumed that the technical efficiency effects are independently distributed
(Aigner et al., 1977) and ui arises by truncation (at zero) of the normal distribution with
mean, uj, and variance d2, where uj is defined by:

U =0, + 0,Z+ 0,Z,+ 0,Z,+ 0,Z,+ O;Z;+ 0gZ, (2)

where ui = Technical inefficiency of the i farmer, Z; = Age of the farmer (years), Z2 =
Access to education (Dummy), Zs = Farming experience (years), Z4 = Household size
(number), Zs = Access to Extension Services (Dummy: 1 for Yes and 0 otherwise), Zs =
Access to credit facilities (Dummy: 1 Yes, and 0 otherwise), ¢ = a vector of unknown
parameters to be estimated.

The stochastic frontier cost function is used in estimating the allocative efficiency
of resource-use female rice farmers in the study area. The model is specified as:

C=g(P,) + (v-u) 3

where Ci = the total production cost of it farmer, Pi= a vector of variable input price
used by the ith farmer, g = a suitable functional form such as the Cobb-Douglas
function, p = the parameter to be estimated, vi = the symmetric component which
represents a random disturbance, cost due to factors outside the control of the
farmers, ui = the one-sided disturbance term used to represent allocative
inefficiency, ui is independent of vi. The cost-efficiency of an individual farmer is
defined in terms of the ratio of observed cost (C°) to the corresponding minimum
cost (Cm) given the available technology.

0 LY. ]
Cost efficiency (Ce) —gm =9 (P‘Zéf);_(;; 9 — exp(Uy) (4)

where Ce° = the observed cost and represents the actual total production cost, Cm=
the minimum cost and represents the frontier total production cost or least total
production level.

The explicit Cobb Douglas functional form for rice farmers in the study area is
specified as follows:

INC = o, + aInP,+ a,InP, + aInP, + a,InP, + aInP;+ aInP + o, +(v, — u;) (5)
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where C = total cost of rice production (¥N), P1 = cost of fertilizer (N), P2= cost of seed
(M), Ps = cost of transportation (M), P4 = cost of labour (N), Ps = cost of herbicides (N),
Ps = expenses on land (N), a = parameter to be estimated. Subscript ij means jbh
observation of it farmer.

There is a general assumption that cost inefficiency effects are independently
distributed and ui arises by truncation (at zero) of the normal distribution with mean,
Ui, and variance 92, where uj is defined by:

U =0+ 0,2+ 0,Z,+ 0,Z,+ 0,Z,+ 0.2+ 042, (6)

where ui = The cost inefficiency of the it farmer, Z) = Age of the farmer (years), Z2 =
Access to education (Dummy), Zs = Farming experience (years), Zs = Household size
(number), Zs = Access to Extension Services (Dummy: 1 for Yes and 0 otherwise), Zs =
Access to credit facilities (Dummy: 1 Yes, and 0 otherwise), ¢ = a vector of unknown
parameters to be estimated. Economic efficiency is a product of both technical and
allocative efficiencies. Therefore, Economic efficiency (Eg) = (TE). (Cg).

Results and Discussion

Socio-economic Characteristics of Female Farmers

The result in Table 1 showed that the mean age of the female farmers was about
3é6years. This finding suggests that the majority of the respondents were within their
economically active age.

Table 1 Socio-economic Characteristics of Female Rice Farmers

Variable | Frequency | Percentage (%)
| Age
<30 54 30.00
31-40 76 42.22
41-50 35 19.44
51-60 12 06.67
60 and above | 03 01.67
Mean 36.42
Marital Status
Married 45 25.00
Single 112 62.22
Divorced 08 4.44
Widowed 15 8.34
Household Size
<5 31 17.22
5-10 129 71.67
11-15 17 9.44
>15 3 1.67
Mean 7
Educational Level
Non-Formal 74 41.11
Primary 36 20.00
Secondary 42 23.33
Tertiary 28 15.56
Total 180 100.0

Source: Field Survey, 2016.

According tfo Adebayo (2001), education has been a limiting factor for most
female farmers, and in this study, about 41% of the female farmers acquired no
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formal education. This may have an implication on the performance of the
respondents in terms of rice production. The result further showed that 62.22% of
female rice farmers were married. This finding lends credence to the submission of
Bamiro and Aloro (2013) who revealed that married persons constitute the bulk of
the persons engaged in rice production, mostly due to its high labour demand. As
shown in the table, female farmers in the area had a mean household size of about
7.

Technical Efficiency of Female Farmers

Technical efficiency entails adopting certain technologies that will maximize farm
output with a minimum quantity of inputs (Bamiro, Aloro, 2013). Table 2 showed the
Maximum Likelihood Estimates of the production parameters of the respondents. The
result revealed that 71.3% of the variation in rice output was as a result of the
technical in-efficiency of the female farmers (gamma (y), 0.713 which was
statistically significant at 1%). Also, the sigma squared value was stafistically
significant at the 1% level, implying a good fit of the model used. The Likelihood ratio
test result established the presence of technical in-efficiency in the production of
rice by the respondents in the area. Similarly, the result indicated that significant
determinants of rice output were farm-size, hired-labour, and fertilizer which were
statistically at 1%. However, Family-labour had a significant effect on rice production
at a 5% level. Farm-size had a significant and positive influence on the output of rice
by female farmers. This implies that the output of rice increases with an increase in
farm-size. The finding of this study supports the submission of (Ayoola et al., 2011) who
observed that access to adequate farm-land had a significant and positive effect
on rice production, especially of female farmers. The findings of this study have
revealed farm size positively impact the farm. This implies small farm holdings are
efficiently managed compared to large ones and vice versa. This finding agrees with
those of Okezie et al (2012) and Ayalew and Deininger (2013). This can be attributed
to the fact that small farm holdings utilise productive resources like labour and
fertilizer per unit of land adequately (Tadesse, Krishnamoorthy, 1997; Assuncao,
Ghatak, 2003). Moreover, Table 2 indicated that the factors which contributed to the
technical in-efficiency of female farmers include education, farming experience,
and farmer's access to credit facilities. Access to formal education has been
observed by previous researchers as an important factor that influences farmer’s
efficiency (Adebayo, 2001; Oladeebo, Fajuyigbe, 2007; Onu, Adebayo, 2010;
Ahmadu, Erhabor, 2012; Ogunniyi et al.,, 2012). The result suggests that with
improvement in education, the technical efficiency of the farmers will be improved.
This finding aligns with those of Nganga et al (2010), Piya et al (2012), and Nosiru et al
(2014) who indicated that attainment of education increases awareness of
opportunities to increase farm production through adoption of modern
technologies.

This study also showed that female farmers tend to be more technically efficient
with more years of farming experience. This implies that an increase in farmer’s
experience invariably increases efficiency by optfimally allocating the resources. The
more experience a farmer has, the higher the technical efficiency. This result is in line
with the findings of Ogunniyi et al. (2012) and Ayinde et al. (2012) who reported that
farming experience significantly affects the technical efficiency of farmers.
Furthermore, the availability of credit facilities was statistically significant at the 1%
level and had a great influence on the technical efficiency of the farmers. This
finding lends credence to the submission of Bamiro and Aloro (2013) who revealed
that credit availability positively influences the technical efficiency of rice farmers. In
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the same vein, Kilic et al. (2009), Obare et al. (2010), Anyanwu (2013) and Al-hassan
(2012) also revealed that access to credit has a positive impact on-farm efficiency.
This is because access to credit enhances farm investments (timely acquisition and
use of inputs) and increases the ability to adopt improved technologies that can
increase farm productivity (Osei et al., 2013). Furthermore, the findings of this study
revealed that the technical efficiency of female farmers ranges between 0.43 and
0.98 with a mean value of 0.84 which implies that on average, female rice-farmers
had the capacity of increasing their production by 16% given the existing
technology. This finding agrees with the results of Adebayo et al. (2010) who
reported that most local farmers operate below the expected frontfier output.
Resource use efficiency demands that factors of production attain technical and
allocative optimality (Amos, Iheanacho, 2003, Amaza, Anumah, 2003).

Table 2 Maximum Likelihood Estimates of the Parameters of the Stochastic Frontier
Production Function for the Respondents

Variable Parameter | Coefficient | Standard Error t-ratio
Production Factors

Constant Ro 1.9464 0.7264 2.6795*
Farm size B1 1.0520 0.4118 5.5460 *
Seed B2 0.5604 0.4013 1.3964
Fertilizer B3 0.0331 0.0105 3.1574 %
Hired Labour R4 0.0498 0.0132 3.7772 %
Family Labour Bs 0.0304 0.0142 2.1385 **
Herbicide Rs 0.0246 0.0630 0.3899
In-efficiency Factors

Age a1 -0.1914 0.2119 -0.9034
Education a? -0.197 0.0969 -2.0341 **
Farming Experience as -0.127 0.0371 -3.4205 *
House-hold size Qs 0.0074 0.0464 0.0159
Extension services as -0.0816 0.1813 - 0.4500
Credit facilities Qs -0.0400 0.0150 -2.6568 *
Sigma squared g 0.04494 0.0051 8.8863 *
Gamma r 0.07130 0.0146 4.8998 *
Log-likelihood function 26.3282

* Significant at 1%, ** Significant at 5%.
Source: Computer output from Frontier 4-1, 2016.

The Allocative efficiency of Female Farmers

The concept of allocative efficiency is related to the ability of a firm to choose its
input in a cost-minimizing way. It is meant to assess the ability of firms that are
technically efficient to produce at the least possible cost. The Maximum Likelihood
estimates of the stochastic cost function for female rice farmers in the study area are
presented in Table 3. The result showed that gamma (y = 0.8556) was statistically
significant at a 1% level indicating the existence of inefficiency effects. The sigma
value also was significant at the 1% level, which confirms a good fit of the model and
the correctness of the assumption of the composite error term. According to the
result in Table 3, the coefficients of all the variables included in the cost function had
the expected positive signs. This suggests that there is a positive relationship between
the total cost of production and the cost of these variables. In other words, the total
cost of production increased with an increase in any of these input costs. The
variables identified as having a significant influence on the cost of rice production
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by female farmers include the cost of fertilizer, cost of seeds, cost of tfransport, and
rent on land.

Table 3 revealed that the factors contributing to the allocative in-efficiency of
female farmers include education, household size, and access to credits. The result
indicated that the education of the female farmers had negative (statistically
significant at 1% level). This shows the critical role education plays in influencing the
efficiency of rice farmers. Ogunniyi et al. (2012) equally observed that education
represents a significant determinant of the efficiency of rice farmers. The study also
showed that household size was another determinant of the allocative efficiency of
the female farmers. Its coefficient had a negative sign which implies that the
inefficiency of female farmers reduces with an increase in the size of the household.
This establishes the fact that most female farmers operate at a subsistence level that
relies mostly on family labour for most of the farming activities. The result buttresses
the findings of Ayoola et al. (2011) that female farmers often grow small plots of
farmland. Also, the report in Table 3 showed that Access to credit facilities was one
of the most critical factors influencing the allocative efficiency of female rice farmers
in the area. Credit had the expected negative sign and was statistically significant at
1% level. The result suggests that the farmers’ access to credit facilities will improve
their efficiency and vice-versa. This result agrees with the finding of Dhehibi and
Telleria (2012) and Mohapatra (2013) on the economic efficiency of farmers in
Nigeria and other developing nations.

Table 3 Maximum Likelihood Estimates of the Parameters of the Stochastic Frontier
Cost Function for the Female Respondents

Variable Parameter | Coefficient | Standard Error f-ratio
Production Factors

Constant Bo 2.1225 0.1625 13.0605 *
Cost of Fertilizer B1 0.0265 0.0035 7.6031 *
Cost of Seed B2 0.4274 0.0612 6.9826 *
Cost of Transport B3 0.1715 0.0714 2.4013 **
Cost of Labour B4 0.0587 0.3596 0.1631
Cost of Herbicides Bs 0.0153 0.0432 0.3536
Rent on Land Be 0.0219 0.0100 2.1997 **
In-efficiency Factors

Age an 0.0780 0.6610 0.1120
Education a2 -0.0372 0.0124 -2.9921 *
Farming Experience as 0.6838 1.0885 0.6282
House-hold size Q4 -0.0886 0.0438 -2.0236 **
Extension services Qs -0.4236 0.5071 -0.8353
Credit facilities Qs -0.1552 0.0220 - 7.0460 *
Sigma squared 62 0.4366 0.0591 7.3935*
Gamma r 0.8556 0.0608 14.0665 *
Log-likelihood function 123.1092

* Significant at 1%, ** Significant at 5%.
Source: Computer output from Frontier 4-1, 2016.

Distribution of economic efficiency of female respondents

Economic or total efficiency is the product of technical and allocative efficiency.
Table 4 presents the distribution of the economic efficiency of the respondents. The
result showed that only 4.45% of the female farmers had an Economic Efficiency of
71% and above. The mean economic efficiency of female farmers was 0.69. The
maximum economic efficiency of female farmers was 0.82. The most in-efficient
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(minimum) economic efficiency for the female farmer was 0.27. This finding implies
that the majority of the respondents are relatively efficient in utilising productive
resources in the study area.

Table 4 Distribution of Economic Efficiency of Female Respondents

Economic Efficiency | Frequency | Percentage (%)
<0.50 53 29.44
0.51-0.60 72 40.00
0.61-0.70 47 26.11
0.71-0.80 7 03.89
0.81-0.90 1 0.56

Total 180 100.00
Minimum 0.27

Maximum 0.82

Mean 0.69

Source: Field Survey, 2016.

Conclusion

The study showed the existence of both technical and allocative inefficiencies in the
production of rice by the respondents. The research findings showed that farm-size,
fertilizer, and hired-labour were statistically significant determinants of rice output of
female farmers at a 1% level. Similarly, the study revealed that Family-labour also
significantly affect rice production in the study area. The study further revealed that
educational status, farming experience, and access to credit facilities were the
socio-economic factors that contributed to the technical in-efficiency of the
farmers. The variables identified as having a significant influence on the cost of rice
production by female farmers include the cost of fertilizer, cost of seeds, cost of
transport, and rent on land. The factors contributing to the allocative in-efficiency of
female farmers include education, household size, and access to credits. It was
therefore recommended that Government policy should emphasize measures that
promote women farmers’ access to agricultural resources and services at affordable
prices which will contribute to empowering female farmers economically, thereby
reducing the gender gap existing among rice-farmers in the country. Also, Farmers
should be organized into cluster groups or cooperatives which will aid their ability in
terms of securing collateral for accessing credit facilities from banks with which they
could acquire better and improved technology for rice production in the rural areas.
In conclusion, the scope of this study was limited to female rice farmers who are
members of farmers’ associations. However, similar studies can be conducted on
female farmers who are not members of farmers’ associations. Similarly, a
longitudinal study can be conducted on the respondents so as to clearly understand
factors that influence rice production among female farmers in the study area.
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Abstract

Innovation has nowadays become the main force to cope with challenging tfimes in
the fast-changing world. The influence of public sector innovation (PSI) in resolving
dynamic economical and societal challenges is undisputable. Regardless of the
numerous advantages of innovation in the public sector (PS) which have been
recognised worldwide, the concept of public sector innovation is still novel for the
Federation of Bosnia and Herzegovina (FBiH). Moreover, there is limited empirical
evidence which would facilitate the understanding of public sector innovation
performance. The purpose of this paper is to identify main components of PSI
performance. The primary research data was obtained through a survey with close-
ended questions which was completed by the public sector institution employees in
FBiH. The exploratory factor analysis (EFA) was used in order to determine the principal
components of measuring public sector innovation performance. The EFA returned
the factor-structures for all four suggested constructs, innovation capabilities, wider
sector conditions for innovation, sources of information and the share of creative
occupation, explaining between 65% and 78% of the variance of the innovation
performance measurement construct. The results from the exploratory factor analysis
provided a distinct estimation on the factor structure of measuring PSI. The paper has
provided and analysed the first instrument in measuring public sector innovation
performance in FBiH.
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Infroduction

Innovation in the public sector, according to Tiganasu, Pascariu, Nijkamp (2019),
consists of various processes or innovation environments. The innovation capability of
an institution depends basically on the institutional quality. According fo Head (2013),
improvement of leadership should be an immediate objective for every institution.
Even though innovation itself has many definitions, public sector innovation is certainly
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connected to leadership and the application of a synergetic approach (Lewis,
Ricard, Klijn, 2018). Innovation may not only be related to governmental effectiveness,
but also to institutional and societal innovative behaviour, that in turn creates an
innovation-oriented environment, or as Tiganasu, Pascariu, Nikamp (2019) say, an
innovation architecture.

Public sector institutions function in a bureaucracy framework which is limited by
the budget constraints, and are, according to Bommert (2010) under constant
pressure to resolve many challenges of the country. In this regard, public sector
instifutions have to be innovative and optimally use the resources in order to
successfully fulfil the citizen's expectations. Furthermore, it is necessary to enhance the
innovation capabilities of the public sector (PS), including its activities and
performance. This is why it is crucial to embellish the understanding of public sector
innovation (PSl) ecosystem.

There is currently a growing interest in measuring innovation performance of the
public sector, which can mainly be associated with several initiatives within the
European Union and Australia, as Audenaert et al. (2019) explain. When it comes to
measuring innovation performance in the private sector, studies as Gittelman (2006),
Kafouros et al. (2008), Lundvall, Nielsen (2007), Lin et al. (2011), have analysed and
provided better understanding and knowledge in this regard. Nevertheless, as Bloch,
Bugge (2013) underline, there is a lack of adequate and advanced studies in
measuring PSI performance which additionally limits the knowledge on public sector
innovation. Therefore, it is crucial to develop appropriate instruments for measuring PSI
and to target the present knowledge gaps in this area.

The main contribution and aim of this paper is to develop a measuring instrument
of PSI performance in the context of Federation of Bosnia and Herzegovina.
According to Tiganasu, Pascariu, Nijkamp (2019) and Ramli, Abu-Hassan, Arifin (2017)
the approach of evaluating public sector performance through perceptions is a
broadly established approach, that is practiced by many international organisations
and experts due to its high importance. Even though this approach exists in other
countries, this is the first instrument of this kind developed in FBiH. In that regard, this
primary research will provide an empirical support on the reliability and the
identification of several factors of each construct and deepen the understanding on
measuring public sector innovation performance in the current literature.

The main research method is exploratory factor analysis. The instrument will be
based on four latent constructs, namely, innovation capabilities, wider sector
conditions for innovation, sources of information and the share of creative
occupation.

The first section of the paper outlines in detail the main characteristics of public
sector innovation, the role which innovation has in enhancing public sector
performance, and reviews several past studies which were analysing PSI performance.
The following section describes the data and methods in the research. Finally,
research results are presented and elaborated, with an emphasis on the main latent
constructs of PSI performance. The paper ends with a summary of the main research
findings and recommendations for further research.

Literature review

When it comes to business performance, Armbruster et al. (2008) explain that
institutional innovativeness is focal in terms of competitiveness. The institutional
innovation facilitates and contributes to an efficient implementation of product and
process innovation. Moreover, innovation directly impacts the competitive
advantage of, especially in regards to productivity, quality, and flexibility which is
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enhanced in an institution. Damanpour, Schneider (2006) claim that innovation is
usually regarded as a prerequisite of efficiency of any institution, and sometimes even
the only mean to survive. Especially nowadays, under the challenging circumstances
of increasing international competition, new demands for quality, and the ever fast-
developing technology, innovation is a crucial mean in achieving competitive
advantage and economic growth. Also, Damanpour, Schneider (2008) emphasise
that innovation is the origin of development and growth of an institution.

According to Tiganasu, Pascariu, Nikamp (2019) it is challenging to assess the real
meaning of innovation in the public sector, as it is sfill not clear what public sector
innovation encompasses in comparison to the private sector. Innovation is depending
on the context, related to institutional architecture, products or processes.
Consequently, the factors which impact the innovation culture and the creation of an
innovation-oriented environment in the public sector have to be determined
(Tiganasu, Pascariu, Nijkamp, 2019).

Mulgan, Albury (2003) define innovation as an essential activity of any public sector,
through which it is possible to satisfy all citizen expectations and needs. Innovation in
the PS is described as the creation of novel ideas, implementation of new approaches
which aim to enhance the quality of public services, or simply creating value and
providing a better answer to societal needs. Furthermore, innovation enhances the
performance and efficiency of public services and decreases the costs.

Bailey (2002) claims that the government institutions and its activities comprise the
public sector. In most cases, the public sector is associated to bureaucratic silos,
accompanied by delays and inertia. Due to these slow dynamics, there is a great
pressure on the public sector to embrace innovation in all processes. Sarensen, Torfing
(2011) explain that the PS requires innovation more than ever before as it is steadily
shifting to the provision of intangible public services.

The public sector has always, as Vigoda-Gadot et al. (2008) notice, coped to
accomplish its ideals. Albury (2005) emphasises the increasing pressure which the
public sector is experiencing, in the form of demands for greater efficiency, better
performance, or more personalised services. These new circumstances require that
the public sector offers services which are more appropriated to the society in
general, but also not generic and more tailored to the individual. Furthermore, Ricard
et al. (2017) underline that the institutions are pressured to convey more value on one
unit of public money and to explore some novel approach in coping with the financial
crisis or demographic changes.

Governments have recently realised that with innovation they can respond better
to the many environmental and social challenges. Schot, Steinmueller (2018) explain
that the long-existing issues as poverty, climate change, or pollution, are nowadays
challenges and opportunities for governmental innovation. According to Schof,
Steinmueller (2018), innovation enables the institutions in public sector to enhance the
quality of life of their citizens and contributes to stronger communities through. Keping
(2018) also claims with certainty that the prospective of any efficient public sector will
rely on innovation.

Bartlett, Dibben (2002) mention the increasing fiscal pressure as one additional
factor which forces the public sector to innovate and maximise the efficiency of
public service provision which would enable them to do less, but still achieve better
results. According to Audenaert et al. (2019) the importance of innovation in the
public sector is also seen in the performance effect. Through innovation, public sector
institutions can improve the quality of life for their citizens and make the communities
stronger.
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Factors that can influence the innovation performance in the PS, as Taylor (2018)
describes, encompass superior leadership and project management skills, networking
and partnerships, and importantly the political and social engagement. Kurz, HUsig,
Dowling (2018) argue that innovation usually comes from higher-level employees in
the public sector. According to Mongey (2013), the management is the one who
supports innovation, improves people management, and the establishes a common
entrepreneurial objective within the institution. The wilingness and eagerness of the
whole management is focal for the favourable implementation of innovation activities
in the institution.

It is also indicated that an innovative idea can occur at any institutional level and
from any employee. Hence, PSI should intend offer new opportunities for their
employees and encourage their innovative behaviour. Even though motivation is for
the most part intrinsic, it may not be neglected that it is highly dependent on the
overall working environment which has to be open to innovation (Organization for
Economic Cooperation and Development, 2017).

Mongey (2013) proposes rewards as one of the ways to effectively stimulate
innovation. Hence, the management has a duty to offer the employees motivational
rewards. PS institutions should inspire, encourage and appreciate their employees in
innovating. Inspiration is, in most cases, intrinsic, but it is also highly dependent on the
working environment, whereas opportunity refers mostly on the provision of trust and
independence, and resources. Rivera-Ledn, Simmonds, Roman (2012) explain that it is
probable that innovation will occur in institutional cultures, which stimulate and
provide rewards based on competencies and personal endeavour. Unfortunately,
there are still many public sector institutions in which deficient improvement attempts
are punished, so that many new ideas are prevented in the beginning due to a fear
of failure.

Daglio, Gerson, Kitchen (2014) underline that searching and sharing information is
essential for the improvement of innovation. Furthermore, Abukhait, Bani-Melhem,
Leffane (2019) explain that knowledge sharing includes a mutual exchange of task
information and working expertise in which it enhances innovative employee
behaviour and fosters critical thinking.

Mongey (2013) claims that every successful institution requires an overall
understanding of the internal conditions affecting innovation. Bland et al. (2010) also
emphasise that resources, talent and quality skills are necessary in order to place
innovative ideas into practice. The support of the whole institutional structure is a key
for a successful implementation of the innovative institutional activities. Furthermore,
Andersen, Jakobsen (2018) claim that in order to understand the public sector
performance, it is also important to consider the external factors, as the political
pressure, horizontal factors as compliance pressures, citizen needs and others.

Tiganasu, Pascariu, Nikamp (2019) claim that the simplest way of assessing the
public sector performance is through the governmental capabilities to accomplish its
objectives in a timely and efficient manner. Nevertheless, assessing the governmental
performance in terms of innovation is very difficult, as there is a lack of basic theory.
Some researchers evaluate performance through the indicators of output and
outcome in some general areas of public sector policy, as for example in health,
education, security or social welfare. Still, there is an issue in regards to an accurate
quantification, especially in countries which have a weak institutional setting, and also
a systematic assessment on the performance cannot be performed, as for many
areas there is no genuine comparative data on all countries. Other researchers use
secondary data or the survey-based approach in order to assess the performance by
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combining the results obtained through surveys of citizens or companies (Tiganasu,
Pascariu, Nijkamp, 2019).

The lack of innovation was a focal issue of many management researches during
the 1990’s that focused on the implementation of New Public Management (NPM).
According to Vigoda-Gadot at al. (2008), one of the main PS changes of the NPM
comprised the inclusion of market-based mechanisms, as for example, performance
measurement tools. From this period and on, the interest about PSI has increased
gradually, but most researches were still using case studies. As Hollanders, Arundel,
Buligescu (2013) claim, the survey-based approach in examining public sector
innovation is a rather new undertaking.

As tfime went by, according to Hollanders, Arundel, Buligescu (2013), the attention
has moved to the application of innovation surveys. Some of the recently most
important surveys on public sector innovation are the National Public Sector
Innovation Index (NESTA) and Measuring Public Innovation in the Nordic countries
(MEPIN) project. Hughes, Moore, Kataria (2011) explain that the NESTA surveyed the
local government institutions in England. The MEPIN was implemented in the Nordic
countries as a survey involving over 2000 regional and local government institutions.
The methodology on measuring PSI was equally tackled by both surveys. NESTA
analysed the present practices in England and overseas in regards to measuring PSI.
Moreover, the paper resulted in three possible paths in developing a PSI index, a
government research and development scoreboard, an innovation scoreboard and
a multi-factor productivity index.

Various notable initiatives have happened in Europe and outside with the aim fo
enhance the understanding of public sector innovation and to examine the data
collection tools, whether that has been the MEPIN, or the NESTA project from 2010.
Nevertheless, Hollanders, Arundel, Buligescu (2013) emphasise that Europe requires
more and enhanced data on PSI.

Two distinctive Innobarometer surveys were launched during the period of 2010 to
2012. Their main aim was to examine the influence of PS innovative activities on
business performance. Even though the obtained information was useful, it offered
only a snapshot view. Therefore, the latest European Public Sector Innovation
Scoreboard (EPSIS) from 2013 is a rather exploratory analysis, established on definite
available data and the information from previous Innobarometer studies. The overall
results indicate that the PS in Europe is innovative but it still encounters a number of
challenges and internal barriers which may impact the effectiveness of the
government in general.

Beside the already mentioned studies, a very important questionnaire was
distributed by the Australion Public Sector Innovation Indicators Project (APSII) which
used the conceptual model in order to measure PSI in Australia. According to
Australian Public Service Commission (APSC) (2012) the survey asked for five main
types of innovation, the process innovations, investments in innovation,
communication and policy innovations, product and service, and innovation
strategies, and additionally asked for the examples of most and least successful
innovation. Early results indicated that the respondents have difficulties in
differentiating the five innovation types.

The contribution of this paper, with respect to other research, is the development
of a measuring PSI performance instrument in FBIH which identifies several factors of
each construct in accordance with prior reviewed research as of Andersen, Jakobsen
(2018), Daglio, Gerson, Kitchen (2014), Kurz, HUsig, Dowling (2018), Mongey (2013),
Taylor (2018), and others. Finally, this research will deepen the understanding on
measuring public sector innovation performance in the current literature.
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Research methodology
Data

The instrument of measuring PSI performance was based on four latent constructs,
namely, innovation capabilities, wider sector conditions for innovation, sources of
information and the share of creative occupation. The first two constructs were
adopted from Hughes, Moore, Kataria (2011) as part of an existing framework for
measuring PSI in the United Kingdom. The innovation capability relates to the focal
underpinning institutional capabilities which can sustainably impact innovation within
an institution. Furthermore, wider sector conditions for innovation relate to factors
which may either support or hinder innovation. The construct for sources of information
was adopted from the APSC (2012), where this term refers to drawing on a wide range
of information sources by which innovation can be successfully developed and
implemented. Finally, the fourth construct was chosen following Hollanders, Arundel,
Buligescu (2013). The share of creative occupation refers to an enabler from the point
of human resources dimension and factors which conftribute to their creativity that
later impacts innovative behaviour. This “creative class” is said to foster an open,
dynamic and professional environment.

The primary data was obtained through a survey with close-ended questions which
was completed by the employees of the PS institutions in the Federation of Bosnia and
Herzegovina (FBiH). The population for the analysis consisted of all PS institutions in FBiH,
including 16 ministries, 2 agencies, and 11 institutes.

Fricker (2008) underlines that surveys which facilitate a mailing list-based sampling
structure can be regarded in the same way as the traditional survey structures.
Accordingly, random sampling is used in this research and solely the e-mail address
from each unit in the sample is necessary. Furthermore, Fricker (2008) explains that
such an approach is usually used for broad homogeneous groups which have
publically available e-mail addresses, as the case of PS institutions. The focal criteria
for the population in the paper is that the person is a PS employee in the FBiH. The
minimal size of the sample was set at 200 participants, which is according to Hair et al.
(2010) enough for a multivariate analysis.

In order to perform the research a five-level Likert scale was used in a range from 1
(absolutely do not agree) to 5 (absolutely agree), as well as in the range from 1
(absolutely hinder) to 5 (absolutely support). The survey questions were adopted from
previously recognised articles (i.e. Fernandez, Moldogaziev, 2012, Lewis, Ricard, Klijn,
2018, Singh, Sarkar, 2019), and additionally, from existing measurement items found in
the literature on measuring innovation (i.e. APSC, 2012, Hollanders, Arundel, Buligescu,
2013, Hughes, Moore, Kataria, 2011).

A sample survey was piloted on 30 e-mail addresses from the public sector in the
FBiH five days before it was officially sent to all PS employees in FBiH. The validity and
the comprehension of the questions was tested. The survey was sentin a form of a link
over the email so that a direct feedback could be obtained. Based on the collected
comments, a few corrections were made and some questions were accordingly
rephrased.

Conseqguently, the final questionnaire was developed. It comprised of 25 items for
measuring innovation capabilities, 12 items for wider public sector conditions for
innovation, 10 items for measuring information sources, and 19 items for the share of
creative occupation. The survey was sent on the 17t of July 2019, through the Lime
Survey Software and it was open until the 3@ August 2019. During that period, 291 PS
employees completed and submitted the questionnaire.
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Methods

The exploratory factor analysis (EFA) was used in order to determine the principal
components of measuring public sector innovation performance. Prior to that, some
data from this research was missing as several employees have not submitted a
response to certain questions, and this is not negligible. In that regard, a missing value
analysis (MVA) was performed. There were in total 291 survey responses, and following
Hair et al. (2010), all observations from the sample with more than 15% of missing data
were excluded. After this step, 214 responses remained for the analysis, which
represented an adequate sample size. When it comes to the analysis of data
randomness, a Little MCAR test was used, in order to show if there is a significant
difference between the observed sample of missing data and the sample of
randomness. The test results (Chi-Square = 7118.787, df = 7082, Sig. = .377) showed a
significant difference between the missing data, the sample, and the randomness
sample. According to Hair et al. (2010), the missing data in the research is missing
entirely at random which means that the variables are unrelated to other measured
variables. Moreover, as the data was missing entirely at random, the missing values
were inserted through regression imputation. Furthermore, in analysing the collected
data, Hair et al. (2010) mention that extremely high or extremely low values in the
sample, or the outliers, have to be identified. With the aim to identify any multivariate
outliers, the Mahalanobis (D?2) method was used. Mahalanobis D2 measures the
distance of each observation of a multidimensional space relative to the centre of
the mean values of all observations by calculating the value of each observation
regardless of the number of variables. Thus, the measure D2 is divided by the number
of variables included - D2/df, in order to identify outliers in the observed significance
level of 0.005 or 0.001. The result of 0.0000056 — 1.0000000 was obtained, whereas the
threshold, according to Hair et al. (2010), is 3.5. Therefore, it was concluded that there
are no outliers and that also all observations can be used in the further analysis.

As already mentioned, the measurement scale validity was evaluated by using the
exploratory factor analysis. Through this approach it was possible to condense a larger
number of items into a smaller set, as suggested by Hair et al. (2010). The EFA was used
to determine the appropriate number of latent factor structures and to analyse the
number of fundamental factors in the set of items in each construct (Ramli, Abu-
Hassan, Arifin, 2017). Furthermore, the purpose of EFA was to examine and identify the
underlying factor structure for the observed variables, but without setting a
preconceived structure on the outcome. Moreover, the results offered a clear
estimation of the factor structure of variables.

According to Kline (2013), the exploratory factor analysis is effective in less mature
areas of research, in which the underlying measurement questions are sfill not
resolved. By using the SPSS 22, EFA was conducted in the way that initial extraction
was performed, the number of factors to retain was determined, the rotation or
transformation was done and finally the solution was interpreted and the factor scores
were calculated. The EFA employed the principal component analysis (PCA) as the
extraction method, and the Varimax rotation as a factor rotation method.

Results and Discussion

According to Laftin, Carroll, Green (2003), the two main assumptions of a factor
analysis, the multivariate normality and sampling adequacy, should be satisfied prior
to extracting the factors in order to confirm the data suitability for the EFA. The
Bartlett's test of sphericity determines the variables multivariate normality and is used
to validate the hypothesis that a correlation matrix is an identity matrix. George,
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Mallery (2016) emphasise that the aim of the KMO test is to assess the sampling
adequacy or whether the values distribution is appropriate for the factor analysis.

Following Hair et al. (2010), the criteria in determining the number of factors and
items was based on the three main principles. Firstly, the value of the Kaiser-Meyer-
Olkin (KMQO) test had to be above 0.60. Secondly, in order to verify whether the
correlation between the variables is large enough for the factor analysis, the factor
significant value of the Bartlett’s test had to be below 0.001.

When it comes to the data analysis, firstly the adequacy of the data was tested by
using the mentioned KMO and Bartlett’s Test. The results in Table 1 show that the KMO
measure of sampling adequacy for all four constructs is in the range between 0.840
and 0.918, meaning that the values are near 1.0 and significantly above the
recommended threshold value. Moreover, the Bartlett's Test, with value of p equal to
0.000, is significant for all four constructs. Both results indicate that the data is
adequate for conducting the factor analysis.

The overall results of the factor analysis for all four constructs are also presented in
Table 1. The PCA for innovation capabilities extracted four component dimensions
with eigenvalues more than 1.0, and these four components are able to explain
66.43% of the construct. In terms of the second construct, the PCA extracted two
components with eigenvalues above 1.0, and stated that the cumulative capability
of these components is able to explain 55.52% of the wider public sector conditions
for innovation construct. The PCA of analysing the sources of information construct
extracted two components with eigenvalues more than 1.0, explaining 65.88% of the
construct. In terms of the share of creative occupation construct, the analysis
extracted five component dimensions with initial eigenvalues exceeding 1.0 which are
able to explain 77.53% of the construct.

Table 1 Data Adequacy and Factor Analysis results

Number of .
Compbonents Cumulative
KMO Bartlett's Test . P - Rotation
. with Initial
Construct Test Significant . Sums of
Eigenvalues
Result Value Result Squared
more than Loadin
1.00 9
Innovation Capabilities 0.918 0.000 4 66.43%
Wider Public Sector Conditions 0.879 0.000 2 55.52%
for Innovation
Sources of Information 0.840 0.000 2 65.88%
Share of Creative Occupation 0.888 0.000 5 77.53%

Source: Author's work.

With the EFA, two key steps were conducted, the factor extraction and the factor
rotation which enhances the explanation of a factor solution as Pallant (2013)
underlines. Principal component analysis was used as extraction method of the data
as its main aim is to reduce and summarise the data, and define the factors, as
recommended by Hair et al. (2010). The Varimax rotation was conducted in order to
maximise the factor loadings variance and reduce the number of variables with high
loadings over each other, following Pallant (2013). Finally, in order for an item to be
included in every construct, the factor loading for each item had to be larger than
0.60.

The innovation capabilities construct was measured by using a five-level Likert scale
which ranged from 1 (absolutely do not agree) to 5 (absolutely agree). The rotation
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converged in six iterations and the results of the reliability analysis for this construct are
outlined in Table 2.

Table 2 Rotated Component Matrix for Innovation Capabilities

Rotted Component Matrix

No. Component
1 2 3 4
1 | have enough resources (equipment and supplies) to
do my job
2 | have the freedom to look for new technologies, 0.592
processes, techniques and / or ideas in the workplace
3 The expectations of the employees in the institution are 0.603

well-communicated (we know what is expected of us
in the workplace)

4 The current state of the institution is well communicated
by the manager

5 Employees at my instifution are encouraged to 0.772
develop new ideas

6 Employees receive fair and constructive feedback on 0.793
their new ideas

7 My manager shows confidence in my work 0.747

8 My manager sets goals appropriately 0.808

9 My manager encourages me fo take risks, and it is | 0.741

perfectly fine to go wrong in frying

10 | My manager encourages subordinates to do their best | 0.844

11 My manager talks optimistically about the future 0.742

12 | My manager cites others to look at problems from | 0.817
many different angles

13 | My manager values employee confributions 0.741

14 | My supervisor encourages subordinates fo rethink their | 0.827
ideas

15 | Promotions in my work unit are based on merit 0.821

16 | Employees are rewarded for providing high quality 0.854
services

17 | At my institution, people are rewarded for new ideas 0.830
that work well

18 | My efforts have been rewarded the way it should be 0.729

19 | In the workplace, | am constantly looking for new 0.751

processes, fechniques and / or new ideas for doing
work activities

20 | In the workplace, | promote and spread ideas to other 0.757
colleagues

21 | share the information | gained with my colleagues. 0.720

22 | | find it important that my colleagues know what I'm 0.747
working on.

23 || often communicate with a representative of a 0.865
business association

24 | | often communicate with a leader of a medium or 0.832
large private company

25 | | often communicate with an officer at another federal 0.618
institution

Source: Author's work.
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The Table 2 showed the factor loadings of the innovation capabilities construct
consisting of 25 items over four components, from number 1 to 4. In Table 3, on the
next page, the final results of the construct can be seen, where items 7-14 belong to
component 1, items 2, 3, 5, 6, 15-18 belong to component 2, items 19-22 belong to
component 3, and items 23, 24 and 25 belong to component 4. Because of low factor
loadings, two items were removed from the original 25 items.

According to Awang et al. (2015) a component with Cronbach’s alpha of 0.6 or
higher, indicates that the items of a particular component present a reliable internal
consistency measure. The values of the Cronbach alpha for the sub-constructs 1 to 4
are 0.930, 0.947, 0.756 and 0.694, respectively, and the value for the consolidated four
components is 0.925. It can be seen that the focal underpinning institutional
capabilities which can sustainably impact innovation within an institution are in
accordance with prior research made by Head (2013), Taylor (2018), Kurz, HUsig,
Dowling (2018), and Mongey (2013). In the case of FBIH these components are
leadership, people management, proactiveness and networking.

Table 3 Final Items of Innovation Capabilities

Cronbach
[tems Alpha for the
Sub-Construct
Component 1: Leadership 0.930
My manager shows confidence in my work
My manager sets goals appropriately
My manager encourages me to take risks, and it is perfectly fine to go
wrong in trying
My manager encourages subordinates to do their best
My manager talks optimistically about the future
My manager cites others to look at problems from many different angles
My manager values employee contributions
My supervisor encourages subordinates to rethink their ideas
Component 2: People Management 0.947
| have the freedom fo look for new fechnologies, processes, techniques
and/ orideas in the workplace
The expectations of the employees in the instfitution are well-
communicated (we know what is expected of us in the workplace)
Employees at my institution are encouraged to develop new ideas
Employees receive fair and constructive feedback on their new ideas
Promotions in my work unit are based on merit
Employees are rewarded for providing high quality services
At my institution, people are rewarded for new ideas that work well
My efforts have been rewarded the way it should be
Component 3: Proactiveness 0.756
In the workplace, | am constantly looking for new processes, techniques
and / or new ideas for doing work activities
In the workplace, | promote and spread ideas to other colleagues
| share the information | gained with my colleagues.
| find it important that my colleagues know what I'm working on.
Component 4: Networking 0.694
| offen communicate with a representative of a business association
| often communicate with aleader of a medium or large private company
| often communicate with an officer at another federal institution
Cronbach Alpha for the Construct 0.925
Source: Author’s work.
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The descriptive statistics for the Innovation Capabilities construct are presented in
Table 4. The variables were computed as means so that they have the same scale
(from 1 to 5) as the input variables. Accordingly, it may be concluded that
“Proactiveness” is rated the best, while “People Management” is rated worst.

Table 4 Descriptive statistics for Innovation Capabilities

N Min | Max | Mean STd'.
deviation
Component 1: Leadership 214 1 5 3.78 1.03
Component 2: People Management | 214 1 5 2.73 1.10
Component 3: Proactiveness 214 | 1.75 5 3.91 0.67
Component 4: Networking 214 1 5 2.81 1.21

Source: Author's work.

The wider public sector conditions for innovation construct was measured by using
a five-level Likert scale which ranged from 1 (absolutely hinder) to 5 (absolutely
support). The rotation converged in three iterations and the results of the reliability
analysis for this construct are outlined in Table 5.

Table 5 Rotated Component Matrix for Wider Sector Conditions

Rotated Component Matrix
No. Component
1 2

1 Annual budget

2 | Salary and promotion system 0.766

3 | Values and culture of the executive management 0.729%

4 | Institutional structure 0.759

5 | Quality of ideas coming from the employees

6 | Values and culture of the politicians 0.778

7 | Quality of the policy proposals 0.761

8 | National government pressure on the FBiH 0.666

9 | EU directives 0.666
10 | Economic crisis 0.654

11 | Media attention 0.703
12 | Citizen involvement 0.771

Source: Author's work.

The factor loadings of 12 items of this construct fall under two main components. In
Table 6 it can be seen that items 2-4, 6-8 and 10 belong to component 1, and items 9,
11 and 12 belong to component 2. Due to low factor loadings, items 1 and 5 were
dropped. The Cronbach alpha value for component 1 is 0.891 and 0.608 for
component 2, while the consolidated value also exceeds the minimum and equals
0.878. Furthermore, in Table 6, it can be noticed that the factors which may either
support or hinder innovation can be internal and external which was also supported
by Mongey (2013), Bland et al. (2010), and Andersen, Jakobsen (2018).

The descriptive statistics for the Wider Sector Conditions construct are presented in
Table 7. Accordingly, it may be concluded that “External” is rated the best, while
“Internal” is rated worst.

The construct for sources of information was measured by using a five-level Likert
scale which ranged from 1 (absolutely do not agree) to 5 (absolutely agree). The
rotation converged in three iterations and the results of the reliability analysis for this
construct are outlined in Table 8.
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Table 6 Final Items for Wider Sector Conditions
Cronbach Alpha
for the Sub-Construct
Component 1: Internal 0.891
Salary and promotion system
Values and culture of the executive management
Institutional structure
Values and culture of the politicians
Quality of the policy proposals
National government pressure on the FBiH
Economic crisis
Component 2: External 0.608
EU directives
Media attention
Citizen involvement
Cronbach Alpha for the Construct 0.878
Source: Author's work.

[fems

Table 7 Descriptive statistics for Wider Sector Conditions

N | Min | Max | Mean | S$td. deviation
Component 1:Internal | 214 1 5 2.81 1.09
Component 2: External | 214 1 5 3.29 0.83
Source: Author’s work.

Table 8 Rotated Component Matrix for Sources of Information

Rotated Component Matrix
No. Component
1 2
1 | have enough information about my institution's current activities 0.741
2 | Indue time, | receive relevant work information from my supervisor 0.902
3 | I get complete and accurate information all the time 0.872
4 | The frequency of communicatfion between the supervisor and 0.849
myself is excellent, i.e. | get regular job instructions
5 | llike to be fully informed of what my colleagues know 0.642
6 | When | need some knowledge, | ask my colleagues about it 0.801
7 | Iregularly inform my colleagues about what | am working on 0.771
8 | When | have learned something new, | have made sure my | 0.811
colleagues learned about it
9 | lask my colleagues about their skills when | want to learn something | 0.811
10 | When a colleague is good at something, | ask him to teach me 0.803

Source: Author's work.

The factor loadings of ten items of this construct fall under two main components.
In Table 9 it can be seen that items 1-4 belong to component 1, and items 5-10 belong
to component 2. No items were dropped for sources of information. The Cronbach
alpha value for component 1 is 0.869 and 0.866 for component 2, while the
consolidated value equals 0.832. Moreover, it can be noticed that the two
components of sources of information, following Daglio, Gerson, Kitchen (2014),
Abukhait, Bani-Melhem, Zeffane (2019), may be named as receiving information and
searching for it.

The descriptive statistics for the Sources of Information construct are presented in
Table 10. Accordingly, it may be concluded that “Searching Information” is rated the
best, while “Receiving Information” is rated worst.
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Table 9 Final Items for Sources of Information

Cronbach
[tems Alpha for the
Sub-Construct
Component 1: Receiving Information 0.869

| have enough information about my institution's current activities

In due time, | receive relevant work information from my supervisor

| get complete and accurate information all the tfime

The frequency of communication between the supervisor and myself is
excellent, i.e. | get regular job instructions

Component 2: Searching Information 0.866
| like to be fully informed of what my colleagues know
When | need some knowledge, | ask my colleagues about it
| regularly inform my colleagues about what | am working on
When | have learned something new, | have made sure my colleagues
learned about it
| ask my colleagues about their skills when | want to learn something
When a colleague is good at something, | ask him to teach me
Cronbach Alpha for the Construct 0.832
Source: Author's work.

Table 10 Descriptive statistics for Sources of Information

N | Min | Max | Mean | S$td. deviation
Component 1: Receiving Information | 214 1 5 3.37 0.74
Component 2: Searching Information | 214 1 5 4.02 0.72
Source: Author’s work.

The construct for the share of creative occupation was measured by using a five-
level Likert scale which ranged from 1 (absolutely do not agree) to 5 (absolutely
agree). The rotation converged in six iterations and the results of the reliability analysis
for this construct are outlined in Table 11.

The factor loadings of 19 items for share of creative occupation fall under five main
components. In Table 12 it can be seen that items 7, 12-14 belong to component 1,
items 8-11 belong to component 2, items 16-19 belong to component 3, items 4, 5 and
6 belong to component 4 and item 2 and 3 belong to component 5. Due to low factor
loading, items 1 and 15 were removed. The values of the Cronbach alpha for the sub-
constructs 1 to 5 are 0.929, 0.929, 0.848, 0.873 and 0.864, respectively, and the value
for the consolidated five components is 0.210. It may be noticed that the final
components of share of creative occupation, which follow the research if Mongey
(2013), and Rivera-Ledén, Simmonds, Roman (2012), are appreciation, inspiration,
personal proactiveness, trust and independence, and competencies.

The descriptive stafistics for the Share of Creative Occupation construct are
presented in Table 13. Accordingly, it may be concluded that “Competencies” is
rated the best, while “Appreciation” is rated worst.
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Table 11 Rotated Component Matrix for Share of Creative Occupation

Rotated Component Matrix

No. Component

1 2 3

4 5

1 The job | do is very important to me

N

| feel competent to perform the tasks

0.914

3 | am confident in my own abilities and skills necessary to perform
the assigned tasks

0.866

4 I have the authority fo make the necessary decisions to do my job
well

0.803

5 My supervisor frusts me and allows me to make the right decisions
at work

0.763

6 | have opportunities for independence and freedom in how | do
my job

0.791

Creative work is appreciated and recognized in my institution 0.763

7
8 My manager or supervisor serves as a good role model 0.815

9 | can talk freely and openly with my manager 0.799

10 My manager builds the identity and morale of the team 0.819

11 My manager inspires confidence with his arguments 0.798

12 Advancement in a position depends on how well the employees | 0.872
do their job

13 The rewards in my work unit depend on how well the employees | 0.900
do their job

14 Creativity and innovation are rewarded 0.889

15 | get timely praise for my ideas/ work

16 | have creative ideas at work all the time 0.799

17 In the workplace, | fry to implement new ideas 0.850

implement new ideas

18 In the workplace, | develop adequate plans and schedules to 0.852

| encounter while working

19 In the workplace, | am able fo try new ways o solve the problems 0.670

Source: Author's work.

Table 12 Final Items for Share of Creative Occupation

ltems

Cronbach
Alpha for the
Sub-Construct

Component 1: Appreciation 0.929
Creative work is appreciated and recognized in my institution
Advancement in a position depends on how well the employees do their job
The rewards in my work unit depend on how well the employees do their job
Creativity and innovation are rewarded
Component 2: Inspiration 0.929
My manager or supervisor serves as a good role model
| can talk freely and openly with my manager
My manager builds the identity and morale of the team
My manager inspires confidence with his arguments
Component 3: Personal proactiveness 0.848
| have creative ideas at work all the time
In the workplace, | fry to implement new ideas
In the workplace, | develop adequate plans and schedules to implement new ideas
In the workplace, | am able to try new ways to solve the problems | encounter while
working
Component 4: Trust & independence 0.873
| have the authority to make the necessary decisions to do my job well
My supervisor trusts me and allows me to make the right decisions at work
| have opportunities for independence and freedom in how | do my job
Component 5: Competencies 0.864
| feel competent to perform the tasks
| am confident in my own abilities and skills necessary to perform the assigned tasks
Cronbach Alpha for the Construct 0.9210

Source: Author's work.
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Table 13 Descriptive statistics for Share of Creative Occupation

N | Min | Max | Mean | Std. deviation
Component 1: Appreciation 214 1 5 2.50 1.15
Component 2: Inspiration 214 1 5 3.41 1.08
Component 3: Personal proactiveness | 214 1 5 3.79 0.76
Component 4: Trust & independence | 214 1 5 3.68 1.03
Component 5: Competencies 214 1 5 4.53 0.63

Source: Author's work.

Conclusion

The main aim of this paper was to provide some empirical support regarding the
reliability of the instrument which was developed in order to measure PSI, by using
exploratory factor analysis. This research empirically supported some previous
research results regarding the main constructs in measuring innovation performance
in the PS. Various notable initiatives have happened in Europe and outside with the
aim to enhance the understanding of public sector innovation and to examine the
data collection tools, but rather narrow data was collected, so that additional
research is advisable.

The results indicate that the questionnaire used to measure innovation capabilities,
wider sector conditions forinnovation, sources of information and the share of creative
occupation construct is reliable. The factor analysis produced four factors for
innovation capabilities, two for wider public sector conditions for innovation, two for
sources of information and five factors for share of creative occupation. Each
component was able to explain from 65% to 78% of the construct. The reliability
analysis results showed that items from all four constructs are relevant for this research
setting and contribute to the general reliability instrument with a high Cronbach'’s
alpha value, ranging from 0.832 to 0.932.

The main analysis results showed that innovation capabilities were measured by
using four sub-constructs, which are leadership, people management, proactiveness
and networking. Prior research by Head (2013) and Taylor (2018) also confirmed that
factors that can influence the innovation performance in the PS, among others,
encompass superior leadership and project management skills, networking.
Furthermore, Mongey (2013) explained the management is the one who supports
innovation, improves people management, and the establishes a common
enfrepreneurial objective within the institution.

The wider public sector conditions construct was measured through two sub-
constructs that are internal and external. Mongey (2013) also explained that every
successful institution requires an overall understanding of the internal conditions
affecting innovation. Bland et al. (2010) emphasised that resources, talent and quality
skills are necessary in order to place innovative ideas into practice. The support of the
whole institutional structure is a key for a successful implementation of the innovative
institutional activities. Furthermore, Andersen, Jakobsen (2018) verified that in order to
understand the public sector performance, it is also important to consider the external
factors, as the political pressure, horizontal factors as compliance pressures, citizen
needs and others.

The sources of information construct were measured using two sub-constructs,
which are receiving and searching information. Daglio, Gerson, Kitchen (2014) verified
that searching and sharing information is essential for the improvement of innovation.
Furthermore, Abukhait, Bani-Melhem, Zeffane (2019) also explained that knowledge
sharing includes a mutual exchange of task information and working expertise in
which it enhances innovative employee behaviour and fosters critical thinking.

27



Croatian Review of Economic, Business and Social Statistics (CREBSS)

UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online) Vol.7, No. 1, 2021, pp. 13-30

The share of creative occupation was measured through five sub-constructs that
are appreciation, inspiration, personal proactiveness, trust and independence, and
competencies. Mongey (2013) also underlined that PS institutions should inspire,
encourage and appreciate their employees in innovating. Inspiration is, in most cases,
infrinsic, but it is also highly dependent on the working environment, whereas
opportunity refers mostly on the provision of frust and independence, and resources.
Rivera-Ledn, Simmonds, Roman (2012) explained that it is probable that innovation will
occur in instifutional cultures, which stimulate and provide rewards based on
competencies and personal endeavour.

These results facilitated the identification of suitable factors and number of factors
reflecting innovation capabilities, wider sector conditions for innovation, sources of
information and the share of creative occupation in the FBiH public sector. Even
though the Cronbach’s alpha value of each construct exceeded the minimum
threshold which was set by Awang et al. (2015), the conduction of a more rigorous
analysis may be recommended in order confirm the validity and reliability, for
example by using the confirmatory factor analysis.

Nevertheless, this research is a good starting point as it has provided and analysed
the first instrument in measuring public sector innovation performance in FBiH.
Furthermore, as the area of public sector innovation in FBiH is still vague this instrument
can be used to assess the current situation and decide on some further steps in order
to enhance PSI in the entity and the country.

The main conftribution of this paper was the development of the first measuring
instrument of PSI performance in the context of Federation of Bosnia and Herzegovina.
This research provided an empirical support on the reliability and the identification of
several factors of each construct and deepened the understanding on measuring
public sector innovation performance in the current literature and in a developing
country context.
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Abstract

Adequate reading behaviour is vital for text comprehension across fields. In today's
professional environment, a well-developed reading skill is also expected in English
as a second language (EL2), which happens already in college, although transition
to college-level reading may be difficult even in the first language. It is therefore
useful to analyse students’ use of reading strategies to facilitate their academic
progress. This study investigates the reading behaviour of junior students of
business/economics when reading academic texts in EL2. We conducted an
exploratory factor analysis (N=134) of a 45-item questionnaire about students'
awareness of reading strategies and their reading confidence (i.e. self-perceived
competence in text retelling). The majority of the items were based on self-reports
found in the literature (Kolic-Vehovec, BajSanski, 2001; Mokhtari, Reichard, 2002;
Taraban, Kerr, Rynearson, 2004) and several items were added to the questionnaire
(e.g. questions related to note taking). Five factors were interpretable: four factors
related to Metacognitive Awareness of Reading Strategies (Repeated Reading,
Monitoring/Regulation, Note Taking and Elaboration) and the fifth factor covering
self-perceived competence in fext reteling (Reading Confidence). Internal
consistency of the factors indicated by standardized Cronbach's alphas were 0.83
(Repeated Reading), 0.80 (Monitoring and Regulation), 0.77 (Note Taking), 0.63
(Elaboration) and 0.75 (Reading Confidence). Three strategies positively correlated
with each other (Repeated Reading, Monitoring/Regulation and Elaboration), while
negative correlation was found between Note Taking and Reading Confidence. The
results provide valuable information on the patterns in student reading as a baseline
for further analysis of L2 text comprehension in college.

Keywords: business students, factor analysis, metacognitive awareness, reading
strategies.
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For many students transition to college may be rather difficult due to the need to
cover large amounts of reading material dealing with complex academic concepts.
Appropriate reading behaviour is thus essential for junior students struggling with
independent reading tasks (Snow, 2002). This involves reading strategies such as
using prior knowledge, monitoring one's comprehension or benefiting from support
strategies (Mokhtari, Reichard, 2002) such as note taking, all of which may increase
students' confidence and enable deep comprehension. However, students often
apply superficial reading strategies (e.g. repeated reading) without establishing
relations between the ideas in the text, which may call for remedial action to avoid
obstacles to academic success. The problem is particularly relevant in highly
internationalized higher education when students are expected to use English as a
lingua franca at a near-native level although the texts they read are already difficult
for them in their first language.

Helping students overcome such reading obstacles, especially if English as a
Second Language (EL2) is in question, is therefore worth investigating both for
students' studying progress and for their future careers. The ability o manage texts
efficiently (e.g. writing summaries and reports) is required from all professionals
regardless of whether they compete for junior posts in international organizations
(e.g.. European Union, 2020, United Nations, 2020) or for managerial positions in the
private sector.

Literature review
Mokhtari and Reichard (2002) point to agreement among researchers that
metacognition, i.e. 'awareness and monitoring of one's comprehension processes'
(p.249) is vital for successful reading. Metacognitive awareness regulates the reading
process (e.g. Alexander, Jetton, 2000; Baker, Brown, 1984) and distinguishes skilled
from unskiled readers. Skiled readers actively use reading strategies (Pressley,
Afflerbach, 1995) making sure they understand what they read taking into account
the text as a whole (comprehension monitoring) and relating the content to what
they know from before (use of prior knowledge - elaboration). In contrast, unskilled
readers are unaware of appropriate reading strategies, or they use them only
mechanically. For example, they tend to reread without checking understanding or
they take verbatim notes of the text only by listing unclearly related concepts
(McNamara, O'Reilly, 2009). In university settings, students predominantly report using
simple ‘repetition strategies' (repeated reading, rereading), and few of them claim
they fry to connect academic texts with their prior knowledge (Wood, Motz
Willoughby, 1998). Koli¢-Vehovec, Bajsanski and Roncevi¢-Zubkovi¢ (2011) thus
conclude that educators should create more demanding reading tasks (e.g.
summarising, essay writing) in order to encourage students to use complex strategies
which would help them monitor and regulate the reading process.

One way to analyse students' metacognition is through self-reports (e.g. Miholic,
1994; Mokhtari, Reichard 2002; Pereira-Laird, Deane, 1997), which was the approach
also taken in this study. The purpose of our research was to investigate the main
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patterns of junior students' strategic reading behaviour when dealing with academic
texts in English. We also wanted to identify relations between the applied strategies
and reading confidence which we conceptualised as self-perceived competence
in fext retelling. We expected that the results of our study could provide useful
information on academic reading and contribute to further research on text
comprehension in L2.

Research methodology

Participants

Participants were first-year students of business and economics (N=157, male: 65,
female: 92), native speakers of Croatian language (18-23 years of age, 19.13 years
on average), with proficiency in English as L2 ranging from low (A2, CEFR level) to
advanced (C2, CEFR level) as follows (N=125): A2=6.40%, B1= 18.40%, B2=32.80%,
C1=36.80% and C2=5.60%. Only the participants who answered all the items in their
self-reports (questionnaires) were included in the factor analysis (N=134, male: 57,
female: 77).

Instruments
English Language Proficiency (L2). Proficiency in English as L2 was assessed using the
Quick Placement Test 2 (Allan, 2004) which consisted of 200 multiple-choice
questions (100 grammar and 100 listening exercises, max. 200 points total). The results
were interpreted according to the Common European Framework of Reference for
Languages - CEFR (Council of Europe, 2020) using the six-level scale of language
proficiency: A1-A2 (basic), B1-B2 (independent), and C1-C2 (proficient).
Metacognitive Awareness of Reading Strategies and Reading Confidence
Questionnaire. The questionnaire was constructed for the purpose of this study. It
started with 'When | read a text on business or economic affairs in English,...",
followed by 45 items (statements) describing the use of different reading strategies
and self-perceived competence in text reteling (reading confidence). The largest
number of items (30) were taken from the Metacognitive Awareness of Reading
Strategies Inventory (MARSI) designed by Mokhtari and Reichard (2002), and the
remaining statements were based on questionnaires found in the literature (Koli¢-
Vehovec, BajSanski, 2001; Taraban, Kerr, Rynearson, 2004; PISA, 2009) as well as on
expert opinion. The MARSI was appropriate for our research as it also targets
adolescents and adults when confronting academic reading. The factor analysis of
the MARSI indicated three factors (strategy subscales): Global Reading Strategies
(e.g.. 'l have a purpose in mind when | read.'), Problem-Solving Strategies (e.g., 'l
adjust my reading speed according to what | read.'), and Support Reading
Strategies (e.g., 'l take notes while reading.'). In our study, more detailed items were
added to the questionnaire asking about careful reading (e.g., Weir, Khalifa, 2008),
awareness of text organisation, work on text (e.g. highlights, note taking) and self-
perceived competence in text retelling/summarizing (e.g.. 'l can summarize the text
after the first reading.'). The questions about perceived competence in text retelling
were added in order to identify possible relations between students’ reading
strategies and their reading confidence. Similar to Mokhtari and Reichard (2002),
students responded to the questions on a 5-point Likert-type scale ranging from 1 ('l
never do this.’) to 5 ('l always do this.').
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Procedure

Participants were first informed about the research, they then signed their written
consents and provided personal information on their age and EL2 background. After
that, participants were tested for language proficiency in EL2, outside their class
time. Due to class overlaps, not all the participants were able to attend language
testing and some decided to withdraw from the research. The questionnaire was
then administered (in Croatian) during regular classes of the course in English for
Business and Economics, which took between 10 and 15 minutes of class time. The
questionnaire was not anonymous, but it was explained to students that they could
withdraw from the research at any time, that there were no right or wrong answers,
and that their results would only be used for research purposes without affecting their
student record. Since the marking system in the course was highly transparent, the
lack of anonymity was not considered to be an obstacle for the study.

Statistical analyses

An exploratory factor analysis was conducted to determine the latent factors of the
Metacognitive Awareness of Reading Strategies and Reading Confidence
Questionnaire which consisted of 45 items (manifest variables). Factors were
extracted using the Principal Component Analysis, and Promax rotation was applied
to ensure better interpretability (Tabachnick, Fidell, 2001). Cronbach's alpha was
used as a measure of internal consistency of the factors, and relations between the
factors were analysed using Pearson's correlation coefficient. All statistical analyses
were performed using the SAS 9.4 software.

Results and discussion
We first show the results of the factor analysis (Figure 1, Table 1) and then we present
descriptive statistics and the correlation analysis for the factors (Table 2, Table 3).

The Kaiser-Meyer-Olkin value of sample adequacy was 0.647 indicating that our
sample was adequate but mediocre (Beavers et al., 2013). Promax rotation of the
extracted factors was applied, and the rotated factor structure is shown in Table 1.

We applied the Gorsuch (1983) criterion that recommended evaluating the scree
plot and eigenvalues in tandem with interpretability to decide the number of factors
to retain. In our case, a five-factor structure allowed meaningful interpretation
(Tabachnick, Fidell, 2001) as seen in Table 1.

Figure 1 represents the scree plot of the eigenvalues and proportion of the
explained variance against the factor number.
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Figure 1 Scree plot of the eigenvalues and proportion of the explained variance
against the factor number

Table 1 Factor structure matrix of the promax rotated solution

Factor | Factor | Factor | Factor | Factor

Inventory item ! 5 3 4 5

REPEATED READING (Factor 1)

37.If I don't understand a paragraph, |

. ) 0.80 0.22 0.12 0.17 0.02 0.65
reread it several times.

36. If | don't understand a sentence, |

} . 0.76 0.13 0.12 0.22 <-0.01 0.59
reread it several times.

33. If | don't understand a part of the

. . 0.72 0.15 0.15 0.25 0.23 0.56
text, | reread it several fimes.

16. When text becomes difficult, | pay

closer attention to what I'm reading. 0.66 0.41 -0.05 0.13 0.04 0.52

11. 1try to get back when | lose

. 0.55 0.21 -0.02 0.03 0.10 0.34
concenftration.

44. | read texts slowly and carefully from

the beginning 1o the end. 0.63 0.21 0.18 0.34 0.16 0.42

27. When text becomes difficult, | re-

read to increase my understanding. 0.58 0.13 0.0 0.29 0.10 0.36

8. Iread slowly but carefully to be sure |

understand what I'm reading. 0.46 0.15 0.17 0.15 -0.10 0.23

18. I stop from time to time and think

about what I'm reading. 0.52 0.24 0.08 0.43 -0.04 0.36

15. | use reference materials such as
dictionaries to help me understand 0.33 0.12 0.1 0.13 -0.21 0.17
what | read.

38. If | don't understand a word, | reread
the sentence and think about the
meaning of the word in relation to the
previous text | have read.

0.37 0.34 0.08 0.22 -0.06 0.20

Note: C = communality.
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Table 1 Factor structure matrix of the promax rotated solution — continued

. Factor | Factor | Factor | Factor | Factor
Inventory item C

1 2 3 4 5
MONITORING AND REGULATION (Factor
2)

30. | try to guess the meaning of

0.05 0.61 -0.09 0.17 0.09 0.40
unknown words or phrases.

26. | try to guess what the material is

about when | read. 0.18 0.60 -0.17 0.16 | <-0.01 0.40

29. 1 check to see if my guesses about

the text are right or wrong. 0.19 0.61 0.14 0.30 -0.03 0.41

24.1 go back and forth in the text to

find relationships among ideas in it. 026 0.60 0.16 0.23 -0.01 0.40

23. | critically analyse and evaluate the

information presented in the text. 0.18 0.55 -0.12 0.25 0.24 0.36

1. ' have a purpose in mind when |

0.22 0.50 0.06 0.16 0.11 0.26
read.

25. 1 check my understanding when |

T . 0.32 0.52 <0.01 0.33 0.09 0.32
come across conflicting information.

7. 1think about whether the content of

the text fits my reading purpose. 029 0.53 0.03 0.44 0.03 0.38

17. 1 use tables, figures, and pictures in

- . 0.20 0.40 <-0.01 0.12 0.25 0.22
text to increase my understanding.

28. | ask myself questions | like to have

answered in the text. 0.25 0.41 0.26 0.26 -0.10 0.27

40. | look for the main ideas and their

relations in the text | read. 0.17 0.40 0.13 0.39 0.03 025

NOTE TAKING (Factor 3)

42. When | read, | take key words from 0.04 0.02 0.74 0.04 0.10 0.57

the text.

41. When I read, | mark the main parts 011 012 0.70 0.09 0.03 0.52
of the fexi.

43. When | read, | take key words of

smaller text segments, so | can easier 0.08 0.15 0.62 0.07 -0.05 0.42

put them together in a whole.

2. | take notes while reading to help me

understand what | read. 0.16 0.04 0.68 0.30 -0.15 0.51

12. lunderline or circle information in

the text to help me remember it. 0.05 -0.16 0.61 0.08 -0.30 0.43

6. | summarize what | read to reflect on

important information in the text. 0.16 0.07 0.55 0.33 -0.12 0.37

31. 1 use drawings or graphically
organized notes to present the main 0.07 0.15 0.43 -0.10 -0.02 0.25
ideas in the text and their relations.

5. When text becomes difficult, | read

aloud to help me understand what | 0.16 -0.20 0.38 0.12 -0.19 0.24
read.

22. | use typographical aids like bold

face and italics to identify key 0.05 0.16 0.22 0.03 -0.14 0.09
information.

Note: C = communality.
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Table 1 Factor structure matrix of the promax rotated solution — continued

Inventory item Factor | Factor | Factor | Factor | Factor C
1 2 3 4 5

ELABORATION (Factor 4)

3. I think about what | know to help me

understand what | read. 0.13 0.25 0.06 0.58 0.06 0.36

20. | paraphrase (restate ideas in my
own words) to better understand what | 0.10 0.08 0.10 0.47 | <-0.01 0.23
read.

39. I try to connect the paragraph |

read with the previous paragraph. 0.22 026 0.06 0.50 0.10 0.27

13. I adjust my reading speed

according to what I'm reading. 0.21 0.34 0.09 0.44 -0.07 0.26

9.1 discuss what | read with others to

check my understanding. 0.16 0.22 0.17 0.39 -0.26 0.27

19. l use context clues to help me

better understand what I'm reading. 0.40 0.30 <0.01 0.48 0.14 0.32

21. | try to picture or visualize

information to help remember what | 0.15 0.18 0.23 0.30 -0.05 0.14
read.

10. | skim the text first by noting

characteristics like length and 0.18 0.16 -0.15 0.30 -0.28 0.28

organization.

READING CONFIDENCE (Factor 5)

35. 1 can retell a text in Croatian
regardless of whether it is written in 0.08 0.11 -0.15 0.49 0.71 0.69
English or in Croatian.

34. 1 can retell a paragraph in Croatian
regardless of whether it is written in 0.18 0.10 -0.15 0.50 0.71 0.69
English orin Croatian.

45. | can summarize the text after the

. . 0.16 0.35 -0.03 0.10 0.54 0.40
first reading.

4. | preview the text fo see what it's

about before reading it. 0.04 <0.01 <0.01 0.07 -0.30 0.11

14. | decide what to read closely and

. 0.07 0.07 0.22 0.15 -0.43 0.24
what to ignore.

32.If I don't understand part of the text,

: . -0.34 -0.16 0.10 -0.08 -0.49 0.34
| give up and skip it.

Eigenvalues

| 668 | 354 | 246 | 194 | 150 |

Variance Explained by Each Factor Ignoring Other Factors

| 513 | 440 | 350 | 380 | 2.53 ]

Note: C = communality.

Table 1 represents four factors related to Metacognitive Awareness of Reading
Strategies, and the fifth factor was called Reading Confidence.

Some of the items had factor loadings higher than .30 on more than one factor.
Such items were assigned to the factor where the loading was higher and factor
content was more compatible with the item content. Item 22 had no loading
greater than 0.30, so it was not to be assigned to any factor in further research.

The first factor included items (statements) mainly related to rereading for better
comprehension (e.g., 'lIf | don't understand part of the text, | reread it several times.'
or 'lIf I don't understand a paragraph, | reread it several times.'), and we named it
Repeated Reading. This factor explained 26.42% of the total variance.
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The second factor contained items that describe comprehension monitoring and
regulation of the reading process (e.g.. '| go back and forth in the text to find
relationships among ideas in it.'), and it was called Monitoring and Regulation. The
factor explained 14.03% of the total variance.

The third factor contained items related to note taking and work on text (e.g.,
‘When | read, | take key words from the text., 'When | read, | mark the main parts of
the text.'), and it was named Note Taking. The factor explained 9.71% of the total
variance.

The fourth factor consisted of seven items related to strategies used to establish
relations between text content and own knowledge/experience, or between other
parts of the text (e.g., 'l think about what | know to help me understand what [ read.’,
or 'l use context clues to help me better understand what | read.'), and it was named
Elaboration. The factor explained 7.68% of the total variance.

The fifth factor included items related to self-perceived competence in text
retelling in English or in Croatian (e.g., 'l can retell a text in Croatian regardless of
whether it is written in English or in Croatian.'), and we named it Reading
Confidence. This factor explained 5.93% of the total variance.

Internal reliabilities of the factors were measured using Cronbach's alpha
coefficient (Tabachnick, Fidell, 2001). Standardized Cronbach's alphas for the factors
related to Metacognitive Awareness of Reading Strategies were as follows: 0.83
(Repeated Reading), 0.80 (Monitoring and Regulation), 0.77 (Note Taking) and 0.63
(Elaboration). Cronbach’s alpha for Reading Confidence was 0.75. The values were
high or satisfactory for all the factors except for Elaboration. The lower value for this
factor was considered acceptable for research purposes.

The four reading strategies (Rereading, Monitoring and Regulation, Note Taking,
Elaboration) identified as four factors in our study are well described in the literature
(e.q.. Pressley, Afflerbach, 1995; Afflerbach, Cho, Kim, 2015) and can point to types
of strategic behaviour in junior students' academic reading. As mentioned before,
rereading appears to be by far the commonest reading strategy (Wood, Motz,
Willoughby, 1998), which, if applied together with the monitoring and regulation of
the reading process, can enhance comprehension (Koli¢-Vehovec, BajSanski, 2006;
Mokhtari, Reichard, 2002). However, unskiled readers tend not to monitor their
comprehension, and neither do they use their prior knowledge sufficiently, not even
in college (Wood, Motz, Willoughby, 1998).

The factor analysis of our students’ self-reports had some overlaps with the MARSI
questionnaire (Mokhtari, Reichard, 2002) which we used in its entirety (30 items)
together with fifteen additional statements. As said before, the factor analysis of the
MARSI revealed three factors: global (13 items), problem-solving (8 items) and
support reading strategies (9 items). Not surprisingly, our first factor (Repeated
Reading) contained five items belonging to MARSI's problem-solving strategies as
rereading is a frequently used strategy to resolve comprehension issues also at
university (Wood, Motz, Willoughby, 1998). Furthermore, the second factor in our
research (Monitoring and Regulation) predominantly contained MARSI's global
strategies which may be explained by the students' effort to monitor their
comprehension by considering the text as a whole (globally) rather than as a set of
fragments. Also, quite expectedly, the Note Taking items within the third factor in our
questionnaire corresponded fo the support strategies in the MARSI. The only factor
that could not be related to the MARSI was Elaboration as it contained items equally
distributed across MARSI's three factors, possibly due to the nature of elaboration as
a strategy of benefiting from different resources beyond (e.g., prior knowledge) and
within text (i.e. context).
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The fifth factor in our study (Reading Confidence) was the only one which was not
solely related to reading strategies as it also contained statements investigating our
students’ reading confidence in terms of their self-perceived competence in text
reteling (e.g., ‘| can summarize the text after the first reading.’). Interestingly, the
items within this factor that did relate to reading strategies (e.g. skipping parts of the
text deemed unimportant) negatively correlated with the ones indicating reading
confidence. It appears that the more our participants chose to ignore parts of the
text, the less competent they felt in text retelling suggesting that junior college
students might overestimate (Bajsanski, 2011) their ability to distinguish between the
relevant and irrelevant text segments.

More insights into the patterns of our students’ reading behaviour are given below
in the results of the correlation analysis which we conducted using Pearson’s
correlation coefficient in order to investigate the relations between the five factors
(Table 3).

We first present descriptive statistics for the five factors (Table 2), and then we
show the results of the correlation analysis (Table 3).

Table 2 Descriptive statistics for the standardized scores of the five factors (Repeated
Reading, Monitoring and Regulation, Note Taking, Elaboration, Reading Confidence)

—-SAS 9.4
Variable N Mean Std Dev Sum Minimum | Maximum
Repeated Reading 134 0 0.97 0 -4.18 1.58
Monitoring, Regulation 134 0 0.94 0 -2.51 2.22
Note Taking 134 0 0.95 0 -2.17 1.77
Elaboration 134 0 0.93 0 -3.01 1.73
Reading Confidence 134 0 0.93 0 -2.09 2.26

Table 3 Factor correlations - SAS 9.4, Pearson Correlation Coefficients, N = 134, Prob >
|r| under HO: Rho=0

Repeated Monitoring, . . Readin
Repc:ding Regulo’riogn Note Taking Flaboration Confiden%e
Repeated 1.00000
Reading
Monitoring, 0.32867 1.00000
Regulation 0.0001
Note Taking 0.14636 -0.00086 1.00000
0.0915 0.9921
Elaboration 0.35356 0.32934 0.13369 1.00000
<0.0001 0.0001 0.1236
Reading 0.07957 0.06393 -0.22392 0.16446 1.00000
Confidence 0.3608 0.4631 0.0093 0.0576

The correlation analysis showed that two factors, i.e. Reading Confidence and
Note Taking, only correlated with each other, negatively. The fact that Note Taking
was the only strategy which could be linked to self-perceived reading competence
(Reading Confidence), and that, although weak, the correlation was negative,
indicates that students who are less confident while reading in English take their
notes more often, while more confident students may ignore the benefit of note
taking. The causes of such results might be tested in future research with a wider
range of variables (e.g. reading comprehension measures).

Furthermore, positive correlations between the other three strategies, i.e.
repeated reading, monitoring/regulation and elaboration (e.g., use of prior

39




Croatian Review of Economic, Business and Social Statistics (CREBSS)

UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online) Vol.7, No. 1, 2021, pp. 31-42

knowledge), provide evidence of an interplay of different types of reading
behaviour while dealing with complex texts. This is in line with McNamara et al. (2006)
discussing multi-faceted active engagement of the reader while trying to
understand a text. For example, comprehension monitoring might lead to rereading,
which may in turn activate one's prior knowledge and facilitate comprehension.
Alternatively, due to comprehension monitoring prior knowledge may be used
making the reader go back to some parts of the text in order to interpret it
meaningfully.

It is worth mentioning that more skilled readers might also read more efficiently by
taking notes to monitor their own comprehension, increase confidence and reduce
the need for repeated reading. However, this pattern of reading behaviour was not
present in our students' self-reports in their first-year of college as it was shown that
note taking correlated with no other reading strategy identified in the factor analysis.

Overall, the factor analysis we conducted has given us valuable information on
the reading behaviour of our students in terms of the broad strategies used and their
relations. However, the study covered only students from one business school in
Croatia and could not be generalized. More research on similar groups of students
completing our questionnaire would therefore be welcome.

Conclusion

Our aim was to identify the main patterns in junior business students' strategic
reading behaviour when dealing with academic texts in English as a second
language. For this purpose, we designed a questionnaire about metacognitive
awareness of reading strategies and reading confidence (i.e. self-perceived
competence in text retelling). The five-factor structure of the questionnaire resulting
from the factor analysis consisted of four factors related to four reading strategies,
i.e. Repeated Reading, Monitoring and Regulation, Note Taking and Elaboration
(using one's prior knowledge and context clues), and one factor describing students'
self-perceived competence in text retelling (Reading Confidence).

Positive correlations between Repeated Reading, Monitoring/Regulation and
Elaboration confirmed the interrelatedness of strategic processes when students are
confronted with demanding academic readings in English as a second language.
However, the Note-Taking strategy negatively correlated with Reading Confidence
(Self-Perceived Competence in Text Retelling) and was not related to any of the
other three strategies. The negative correlation implies that the more confident
students were about their reading, the less they reported the use of note taking while
dealing with a text.

Our findings provide a meaningful basis for analysing the role of strategic reading
behaviour in text comprehension. Further research may include different types of
college students (e.g., junior/senior) from different fields (e.g., business, medicine)
and with different language background (e.g., native/foreign language). We
believe that our study might also contribute to the development of strategy training
towards more efficient reading, for example, on how to use note taking to facilitate
comprehension.
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Abstract

This paper will review important topics on the subject of auction theory and
mechanism design, these include: efficiency first and foremost, also revenue
comparison between different types of auctions and the issue of incentive
compatibility, individual rationality with the general idea and proof that bilateral
trade is inefficient. Mechanism design theory tells us that if buyers and sellers both
have private information full efficiency is impossible, however Vickrey auction (single
unit auction) will be efficient i.e. will put the goods in the hands of the buyers that
value them most. However, the conclusion from this paper is that because of
overvaluation of bidders the main result is inefficient, i.e. bids are too high. When
weak and strong bidders are compared the main conclusion is that strong bidders’
expected payoff is higher in second price auction (SPA), while weak bidder prefers
first price auction (FPA) bid.
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Infroduction

This paper will provide technical survey of the auction theory and mechanism design
theory. A game of auction and mechanism design is a game of private information
types (private cumulative distribution functions). In First price auctions bidders may
be bid shading and in Second price auctions bidders are bidding their true
valuation. In the asymmetric type of auctions Revenue equivalence theorem does
not hold and bidders do not know the other bidders’ valuation. The result is not
socially optimal i.e. is not Pareto efficient. In general, Vickrey-Clarke-Groves (VCG)
mechanism (Vickrey, 1961, Clarke, 1971, Groves, 1973) is an auction that performs
specific task of dividing items between people where the goal is to maximize the
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sum of values of all agents. Previous type of mechanism is opposed by (Myerson,
Satterthwaite, 1983) that proposes that all bilateral trade is inefficient.

The paper is organized as follows; Literature review on auction theory and auction
game mechanisms is followed by the research methodology. Next a chapter in
symmetric auctions follows, with a sequent subchapter(s) on first price auction (FPA),
second price auction (SPA), and revenue equivalence theorem (RET) theorem. Next
chapter is on asymmetric auctions with subchapters on weak and strong bidders
with some examples is completed. And finally, Vickrey-Clarke-Groves (VCG)
mechanism is compared with Myerson-Satterthwaite mechanism. Final chapter is
conclusion.

Literature review

Auction theory was founded in 1960’s although early research had little impact on
practice. Most notable advances in the theory of auctions from that era (1960's and
1970’'s) include: Vickrey (1961, 1962, 1976), Wilson (1967, 1969, 1977, 1979), Cassady
(1967), Griesmer, Levitan, Shubik (1967), Ortega (1968), Rothkopf (1969), Hurwicz
(1973), Holmstrom (1977, 1979), Green and Laffont (1977), Milgrom (1979), Myerson
(1979), etc. In the next decade a benchmark model of auction was defined in
(McAfee, McMillan, 1987). In that model all bidders are risk neutral, each bidder has
a private valuation different from the others (different cumulative distribution
functions and probability density functions), the bidders possess symmetric
information, expected payments are functions of their bids. At the beginning of the
decade (Laffont, Maskin, 1980), proposed differentiable approach to a dominant
strategy mechanism, (Myerson, 1981) designed Bayesian-optimal mechanism that
makes use of virtual valuations (virtual values are the derivative of the revenue
curve). Riley and Samuelson (1981) provided a more general result on Revenue
equivalence theorem. Other notable research from the 1980's on the auctions topic
includes: Grossman and Sanford (1981), Milgrom and Weber (1982, a-b), Rassenti,
Bulfin and Smith (1982), Engelbrecht-Wiggans, Milgrom and Weber (1983), Gabrielle,
Gale and Sotomayor (1986), where the subject of multidimensional auctions has
been investigated (Milgrom, 1986, Graham, Marshall, 1987, Holmstrom, Milgrom,
1987, McAfee, McMillan, 1987, Bullow, Roberts, 1989, Hansen, 1988, Klemperer,
Meyer, 1989).

Auctions are type of games where players payoff depends on other’s types of
market participants e.g., Akerlof (1970), and this market models where participants
have information that affects other player’'s payoffs are called adverse selection
models. Although the treatment of adverse selection in auction theory has history
since 1960’s, yet the largest part of the auction theory, puts adverse selection aside
to focus on the private values case, in which every type of participants’ utility
depends on its own type. The 1990’s were an era of “putting auction theory at work”
(Milgrom, 2004). Since 1994 auction theorist have designed a spectrum of sales for
countries everywhere in the world. By 1996 auction theory became so influential that
its founder William Vickrey was awarded a Nobel prize in economic sciences. More
distinguished research on auctions in 1990’s and 2000’s (not all, the aim of this part is
just the infroduction to the essential literature on the subject) includes: Kerry, Zender,
1993, Levin, Smith, 1994, Avery, 1998, Ausubel, Schwartz, 1999, Dasgupta, Maskin,
2000, Faruk, Stacchetti, 2000, Maskin, Riley, 2000, etc.

Although is a theoretical field in the economics, auction theory is also being used
as a tool to inform the design of the real-world auctions, and most notably auctions
for the privatization of the public sector companies or the sale of licenses for use in
the telecommunications or more general in the electromagnetic spectrum. Then we
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turn our analysis on the auction mechanisms namely VCG mechanism we are
opposing to Green-Laffont and Myerson-Satterthwaite.

Research methodology

This paper makes a use of simulation on auctions, and use of mathematics in proofs
of the theorems associated with the auction mechanism. Auctions that were
simulated were First price auction (FPA), Second price auction (SPA), and
asymmetric auctions. Mathematical proofs are included on the Revenue
equivalence theorem, proof on the expected payoffs in FPA and SPA that expected
payoff is higher for the weak bidder in the FPA auction. Proof on Green-Laffont
theorem (Green, Laffont, 1977, 1979) is also included, followed by the proof on
Myerson- Satterthwaite theorem.

Symmetric auctions: Introduction to the analysis of the

common auction types

Here we take into consideration auctions with Independent private values (IPV). The
number of bidders is n,N = {1, ...n}, and the set of possible bids is [0, ). Player’s bid is
denoted as b; where subscript i denotes ith bidder. The bidder's valuation is denoted
as v; . The bidder’s distributions are denoted by F.

First price auction sealed bid
In the Sealed bid First Price auction the bidders submit their bids in envelopes. The
highest bidder is the wined when the auction has ended, and he pays the price that
he bids:
Vi — bi,ifbi = r_naxbi
bi = Hi = . IEN (])
0, lfbi * %%Xbi

Bidder i wins the auction whenever he submits the highest bid, but only when
rille}xB(vi) = B(rgtalxvi) < b, where B here represents the bidder’s strategy. Since B is

increasing then male(vi) = B(Y)). where Y, is some random variable, and Y, = YN 1,
1=

the highest of N—1 values. Bidder 1 wins whenever B(Y;) <b,V = VY; < B;(b). His
expected payoff is therefore:

M = F(B~* (b)) x (v —b) (2)
When maximizing this with respect to b yields:
f(B~*(b) _
B’((B‘—l(b)))(v —b)—F(B™*(b)) =0 (3)

where f=F' is the density the random variable Y;. When a symmetric equilibrium
exists i.e., when B(v) = b which yields following differential equation:

FW)B'(v) + (W)B(V) = vE(v) = = (FW)B(V)) = VE(v) (4)

And then since B(0) = 0 gives B(v) = Fn_;l(v)fov FP~1(s)ds. In the previous expression s is
signaland s =v,ors# v, ors =y. Then:

BOY) = iy Jo YE) dy = E[Y1 Yy <v] (5)

If the valuation is not equal to signal i.e., if bidder cheats, then: b(v;) =v—
i frv FP~1(s)ds. Variance of the rice in the First Price auction that is equivalent to

Fi=1(v)
the Dutch type of auction is given as in (Vickrey, 1961):
- —1\2 —1)(1-
624 = [(pa = P)*dp(v) = f; (v —57) nvi~lav = B2 (6)
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In the Dutch model of auction (Dutch type of auction. is a type of auction, that
begins with highest bid that decreases until some auctioneer does accept the price,

. . . -1 .
or accepts proposed reserve price), buyers gainis v—p=v — [HT]V = % where v is

the highest drawn value, range of possible gains is from 0 to ﬁ .

Sealed bid second price auction
This auction is also known as Vickrey type auction (English auction) (English auctions
are such type where it is begun with lowest (reserve prices) and it is going to higher
price. English auctions are of open type). In Vickrey type of auction, bidders submit
their bids sealed, without knowing other members in the auction bids, and in this
type of auction highest bid wins, but the price paid is second highest bid. This result is
Pareto optimal. This auction is efficient because the winner is the auctioneer for
whom the lot has highest value. In the SPA each bidder submits its bid, and strategy
for a bidder is a function:f;: [0, w] = R, which determines his or her any bid.
v; —maxb; if b; > maxb
1EI.\I j#i (7)

0,ifb; < njlqu bj
In the SPA auction weakly, dominant strategy is to bid in accordance with B(v) = v.
For the SPA auction variance is given as:

n-1

0%, = Iy (v=22) n(n - HE"2 vy 8

n+1

Hi:

Revenue equivalence theorem

Mechanisms with the same outcome in BNE (Bayesian Nash Equilibria) have the
same expected revenue. This theory confirms that if there are nrisk neutral agents,
that do independent and personal evaluation of some auction good , and valuation
follows cumulative distribution F(v), which is ascending probability distribution of a
continuous set of choices (v,¥) .Than every auction mechanism (every institution
auction), in which lot will be allocated towards the agent for which it has highest
value v, and every agent with a valuation of good v has utility 0, generates exact
same revenue, which lead every bidder to make the same payment. Revenue
equivalence theorem N = {1, ...,n}, CDF = F(-),winning bid: b; = %%Xbi b; > njEiiXb]-, w] -

I[I; = 0, with all these settings different types of auction generate same expected
revenues (profit) from any auction chosen.

Proof of the theorem provided in (Levine, 2014), from the Fundamental theorem of
calculus:

I M(v) = 1(0) + fovl'l’(s)ds = f:sds = %Vz (9)
Previous tells the expected profit of bidder with valuation v. The average profit of

bidder is given as:
E (V)] = folﬂ(v)dv = folévzdv = % (10)
An average bidder 1 can expect profit of 1/6 and a bidder 2 can expect profit of

1/6 and therefore the expected total bidder profit is 1/3. Or, YL, [I(v) = 2 -E,[II(v)] =
%. The value of surplus (the value that is created by fransferring the object to the
winner) is max {vq,v,} is given as E(S) = E max{v,,v,} =§, this means that the total

surplus is S = 2/3, and the bidders expect each 1/6 profit, which makes 1/3 left over.
This must go to seller as revenue since: surplus = total revenue + bidders profit So:
E[Xiz, I(v)] = E[S] — E[TI(v)] (11)
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First price auctions Nash equilibrium

A Bayes Nash equilibrium for an auction is a bid-function profile such that : b = (b, (:
),---,ba(*)) such that for each bidder i and each possible value v; for bidder i, the bid
b;(v;) maximizes bidder i's expected payoff given the vector b; = (by(:),...,bj_1(:
),bi + 1(+),...,b,(+)) of bid functions for the other n — 1 bidders.

Bv) = x— [ (E2)" gy (12)
where in previous expression F(y) = 1 — F(v), F(v) is a CDF function. And, x are signals
drawn from private values so x =v. The maximal bid is given with the following
expression: b =b(1) =1 — fol F?~1(s) ds. Probability to win is given as:

n-1 -1
Pr(v; < B71(b)) = F(B~' (b)) APr (vjuy <B(®))  =F(B~1(b))" (13)
Earnings of the player are given as (vi—b)(F(ﬁ‘l(b))n_l. Each player bid is
calculated as first derivative with respect to b:
Fx)\"?

% = DYEE )" =v— [0 (B g (14)

X—Wwy,

In the case of uniform distribution, where CDF is F(x) = — and PDF is given as:
—wL

f(x) = ﬁ Boundaries are [0,1], and F(v) = v ,s0 by proposition:

F n-1 n—-1 _
B(V):X—f(:h(%) dX=v—f0wh(§) dx=v—%-v=—(nn1)-v (15)
In the FPA distributions expected revenues are calculated os
i bj
E(b(v)) = v; * —22 or EE(b(vy)) = v; * 3 i (16)

(nnlj—a)
where a is CRRA coefficient, and a = ( e ) = V—‘ this is because b; = a * v;. The CRRA

n—1+a
utility function is given as (Arrow, 1965):

{ L 1- Yifa>0,a %1
u=-11-a
Incifa=1 .
Elasticity of substitution is o =§ , and MRS = 2 = (%) ,when «a € [0,1] than FPA-bid
1 2
functions are in form:

b(vi) =v— f Fi- a(x) dx orwhenr =0 = b(v;) = (v, (18)
F1 a(v)

In the previous expression r is a reserve price. Reserve price is a hidden minimum
price that the seller is wiling to accept for an item. In a reserve price auction, the
seller is only obligated to sell the item once the bid amount meets or exceeds the
reserve price. A seller can lower, but cannot raise, the reserve price. The general bid

function whenr > 0 and a # 0 is given as:

1 ( 1) a—n

b =V = [yt = ve] (19)
If the coefficient of risk aversion is CARA (Constant absolute risk aversion), i.e., u(c) =

1—e72¢, wherea> 0, then the blddmg function is given as
b(vi) =v+- ln (1- w—l()fe:rv[F(a nx]N-1dx (20)
Or when the reserve price and CARA coefficient are set:
b(v;) = — %o % (622 — o2 x log(v)" 1) (21)

when = In(c) (17)

n—-oo

n-1+a

Second price auctions Nash equilibrium
For the SPA auctions weakly, dominant strategy is to bid truthfully b = v;. SPA with
uncertain number of bidders will still have the same strategy and Nash equilibrium
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since it will not change the uncertainty of players attendance. The probability to win
an auction is given as: P(v;) =v;, the expected payoff if bywins is given os:% The
expected profit in SPA auction is given as:
E(b(vi)) =V (Vi — %) = V;‘Z (22)
Expected revenue in CDF of SPA by (Kunimoto, 2008), is given as:
Revenue(spa r—gacrt) = F()" + nF(y)" (1 - F(y)) = nF(y)" " — (n — DF(y)" (23)

Or in the reserve price auction SPA auction CDF of revenue is given as;
Revenue sparegaerty = I * 1" " +nFy)" ! — (n — DF(y)" (24)

Expected revenue from first price auctions and Second price

auctions
Bidder with lowest bid has expected profit zero E(b(v;) = 0,therefore:

E(b(v) = E(b(v) + fy b'()dx = 0+ f xdx =% (25)
The expected profit for each bidder is:

E(bs () = E(b,(v) = J; b)dv = f) Tdv =1 (26)
Total bidder profit is § , and expected revenue is equal to expected surplus minus
expected total bidder profit E(R) = % - % = %

First price auctions with uncertain number of bidders

Let p;(1) denotes the probability that player 1 believe that he will be only one
present at the auction (the only participant). Since this is symmetric auction with only
two bidders we can write this as follows: p;(1) =p,p;(2) =1—p. CDF of the
distributed values will be:

F(v) = p(v —b) + (1 = p)F(B~' (b)) (v — b) (27)
One can maximize by taking derivative with respect to b:
dF(V) _ 1 1 _ _ 1
105 = ~P— (L= DF(B™1 () + (1 = ) (1 = B () * gy = (28)
Sincev =~ 1(b) :
dfF(v) _ L A-p)(v=BWMFW) _
Or:
T = ((p(1 - p)PIB) = (1 - p)vf 30
The equilibrium bid function is given as:
_ (@-p) f:xf(x)dx
B = mrm (31)
Uncertain number of bidder Nash-bid equilibrium is:
b _ (1—p)v2 _ 0.5v? (32)
"FPA —

2(p(1-p)v)  2(1+v)

Symmetric equilibrium “Envelope theorem” Approach

Often convenient approach to identify the necessary conditions for symmetric
equilibrium is to exploit the envelope theorem (Levin, 2014). Let’s suppose that b(s) is
a symmetric equilibrium in increasing differentiable strategies, then bidders i
equilibrium payoff signal s; is given as:

T[(Sl) (51 - b(Sl))Fn 1(51) (33)
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Best response in equilibrium because iis playing is given as:

[(s0)] = max(s; — b)F™* (b (b)) (34)
Applying the envelope theorem onel can obtain following:
2 (s)ses, = F*1(b7(s)) = F*(s;) (35)
And also, from previous expression we obtain that:
[n(sp] = n(s) + [TFP1(3)d 3 (36)

And here just to make a remark that: as bg is increasing, a bidder with signal s will
never win the auction and henceforth n(s) =0. If we combine previous two
expressions we will get the equilibrium bidding strategy (again also by dropping
subscript (i) :

FP1(5)d 8
b(s) =s — fEFHTESi (37)

Again, we have showed necessary conditions for an equiliorium i.e., any
increasing differentiable symmetric equiliorium must involve the strategy b(s). To
check sufficiency (that b(s) actually is an equilibrium), we can exploit the fact that
b(s) is increasing (Since the CDF is an increasing function, with a fact that FA(n-1) (s)
is probability that bidder’s frue value is s or less), and satisfies the envelope formula to
show that it must be a selection from i’s best response given the other bidder’s use
the strategy b(s). Now as a proposition here we may put that both the First order
conditions (FOC's). Now the revenue from the First price auction (FPA) it is the
expected winning bid of the bidder with the highest signal E[s"], now F*~1(s) is the
probability that if one takes n — 1 draws from F, all will be below s i.e.,:

I;Fn_l(g)dg 1 5= pn—1z 1n-1)c1:n—-1
b(s) =s— T R =T f§ SdF™1(3) = E[s s <s] (38)

That solves if a bidder has a signal s, he sets his bid to equal the highest
expectation of the highest of other n — 1 values, conditional on the notion that all
those values are being less than his own, so now the expected revenue is:

E[b(slzn)] — E[Slzn—llslzn—l < S1:n] — E[Sz:n] (39)

Asymmetric auctions

Basic setup
There exist set: @ = {1,2,...,N} ,of types of bidders. And v6 € {1,2,...,N}and 3an(6) > 1,
which are bidders of type 6. Bidders of type 6 draw an IPV for the object from CDF
F: [wy, wy] = R It is assumed that F € CZ((wH,mL)) and f=F' > 0, on wy. The inverse of
equilibrium bidding strategy (Maskin, Riley, 2000, Fibich, Gavish, 2011)) is given as:
o E(BTI®) [/ 1 1 1] .
vilb) = f iy [(E ]n=1vl-(b)—b) _vi(b)—b] A=1..n (40)
Inverse bid functions are solutions that gives profit maximization problem:
O = (5 = ) B s (T g s Fr(vie))) 6 (i) V) (0) = THy s Fy (vi(0)) = 0 (41)

a
Maximization problem here is given as in:

max Ui(o:v)) =(vi-b) T Fi (vj(b)) Ji=1,..n (42)

where one solution is:

£(vi (0) )V} (b) 1
n J\") j _ P
J=Li#1 T (v, (b)) V)b ,i=1,..n (43)

Or bidder chooses to maximize his expected surplus S = m; as in (McAfee, McMillan,
1987):

m = (vi = B)F(W"™ 9my/ db; = 0, ¢ = T =F(B~1(bp)" (44)
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Bidders expected revenue in FPA asymmetric auction is given as:

B (p, by vp) = Ky [PV [FL(8,(v) — v] - A2 [T, [, )] dv (45)

2i(v)
@A+ , and bidder maximizes:

where in previous expression k: =

_ ki—1 k]
BB (b)) =arg max (v—u)- [F(a)]" Tiea [F ()] (46)
Ju =YL, u;, where u; denotes the player of type i. Where in previous expressions
£i(v) = Fi(A(v))., and probabilities of winning the reserve price auction are given as:

i
pi(r) = ki [ 2L [4,)] Y dv (47)
Auctioneer expected revenue is given with the foIIowmg expression:
K b ® K
B(p,by,vi) = on — T [F0]9 = [PV A2 [ @] dv (48)

Here U(p;, E;,r) = p; - (r — E;), by the envelope theorem optimal values are denoted
by asterisk U*'(r) = p*(r) and one can integrate to obtain the previous result.
U"®) = f; p"(Mdv (49)
Following is sort of prove of RET, that in a way expected revenue depends on the
optimal auction price and that revenue does not depend on the auction
mechanism.

Equilibrium for strong and weak bidders
Now, let bg be an equilibrium bid of a strong bidder and b,, is an equilibrium bid of a
weak bidder. We have following problem to maximize:
max Fu (ba!(b))(vs —b) (50)
FOC for previous expression is given as:
(b3 () 1

In the previous expression bgl(b) =vg or the Weok bidder valuation. Now, the

weak bidder’s problem is given as in the following expression:

(51)

maxFs (b5 (b)) (viy — b) (52)
Weak bidder’'s FOC is given as:
ts(b5'®)
m (bsH)'(b) — 1(b) - (53)

In the previous expression if we set that v, = bi;}(b) and that the last expression

equals zero than we get:
f5(b5'®) i1
e O ® =5

Theorem: Suppose that Fg(v) < F, (v), meaning that Fg conditionally first-order
stochastically dominates F,,. Then when one compares FPA and SPA, both uniformly
distributed following applies: Ybg*(b) = vs, = E(bgpa(v)) < E(bspa(v)) for bg*(b) = vg and
Vbt (b) # vy, = E(bepa(v)) > E(bspa(v)) for bt (b) # vy,

Proof: For purposes of the proof bg(v), by, (v) have the same range so a matching
function is defined as: m(v) = by (bs(v)) or as a weak bidder that bids equal to strong
bidder in FPA. Since from previous we know that bg(v) < b, (v) in FPA, now we know
that m(v) = v. The strong bidder expected payoff is given as:

E[n(vi)] = Pr(by(vy) <b)(v—b) (55)

If we take derivative with respect to v we get: E,[n(v;)] = Pr(by(vy,) < b) and by
replacing b = bg(v), which gives us the following identity:

Ey[n(v)] = Pr(by (V) < bs(¥)) = Pr(Vyy < m(v)) = Fyy(m(v)) (56)

(54)
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Because Pr(v < a) = F(a) when distribution of values is uniform. By the envelope
theorem value function for FPA is given as:

VEPA(Y) = f:ih Fy(m(w))dv (57)
And for the SPA, where bidder’s bid their tfrue valuation (there is no bid shading):
VEPAW) = [, Fuw(Wdv (58)

Since m(v) < v and that F,, is strictly increasing, the strong bidder prefers SPA. For
the weak bidders expected payoff for the FPA is given as:

VEPAW) = [ Fs (3 ds (59)
And for the SPA we have got:
VEPAW) = [, Fs(v)dv (60)

Since m~1(v) > v, expected payoff is higher for the weak bidder in the FPA.

Revenue Equivalence Theorem in Asymmetric Auctions

Here we set proposition that with asymmetric bidders, the expected revenue in FPA
may exceed that of SPA (English auction). Now Let's suppose that weak bidder and
strong bidder follow uniform distribution and that interval for the weak bidder values

is: by, ~ [Oﬁ] , and that strong bidder valuation is distributed as bg ~ [Oi] So that

the strong bidder has wider interval than the weak bidder. If x =0 both by, bg ~
Uni[0,1] and that inverse equilibrium bid function in the First price auction is given as
b~1(b) = 2b. A buyer with valuation 2b has a probability to win: Pr(win|v; = 2b) = 2b
and therefore, expected payment of: Pr(win|v; = 2b) = 2b(v; — b;) = 2b(2b — b) = 2b?.
When x becomes positive, in English auction, the weak buyer with valuation b wins
with probability 2b(1 —x), and the expected payment is 2b%(1 —x). In a high-bid
auction, bidders do not use b™1(b) = 2b, if they did the strong bidder would outbid

the weak one by [2(11_X),2(11+X)], and he can reduce his bid n win with probability 1.

For an equilibrium the strong bidder must reduce his bid as a function of his
valuation. Then this reduction will make weak bidder to bid more aggressively than
b~1(2b) = 2b, since the strong buyers bids are distributed more densely than before.

In equilibrium the weak and the strong bid functions are given as:
1 1

b3 (b) = 15z AN b1 (b) = =5 (61)
The CDF for the winning bid in FPA is:
—x2 2
Frpa(b) = Fo(bs (0)F, (b () = (1 — b3 (0) (1 + )byt () = B2 (49)

For the SPA or English auction (EA) the second valuation is less than b if it's not the
case that both valuations are higher. Then we have:
Fspa(b) =1 — (1 —Fs())(1 = Fy()) =1 —x)b— (1 —x*)b? =2b— (1 —x)b?  (63)
The CDF in an open auction is ever increasing in x. If x = 0both auctions yield
revenue. When x>0 the expected revenue is strictly greater for the first price
auction than for the English auction.

Examples of asymmetric auctions: Different length of interval

values in uniform distribution

In the following case we compare same auction type (uniform distribution) with
different length of interval values. In this case there are two players p; ~ Uni(0,1) and
p2 ~ Uni(0,1) (figure 1).
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FPA (F.P.l.)
6686 —
5999 e o [n=1.0]
5333 =1 [n=10]
4665 _—
o 4 7
D 3
D s |
2l Z
1333
0887
od
i T 7 7 T 7 T 7 7 7
0 2 4 6 B 10 12 14 16 18 20
Values

AuctionSalver (2011)

Figure 1 Nash equilibrium for p; and p, for any given value at [0, 2]
Source: Authors own calculations.

So, in the previous example BNE or Bayesian Nash equilibrium is b = 0.666596687674 ~
gfor both p; and p, if p; value is 1 and p, value is 2.

Example 1: Same length of interval of values, but different distributions: Normal and
Uniform distributions

In this case we are comparing hormal and uniform distribution both spanned in the
interval (0,1) where CDF of a normal distribution function is given as: F(x) =

(x—0.11)
C A . . . . . . . -
7—¢~ oerand for the uniform distribution CDF of a function is given as: F(x) = %
h—W]
(figure 2).
FPA (F.P.L)
5414
4627+ = Bo [n=1.0]
41134 -ﬁ; [ﬂ=1 [I]
35994 o
w3084 =
T o =
D e e
1542-] =
1028
05144
M
0 1 2 3 4 5 A 7 B & 10
Values

AuctionSalver 2011)

Figure 2 Nash equilibrium for p; ~ Normal (0,1) and p, ~ Uni(0,1) for any given
value at [0,1]
Source: Authors own calculations.

Example 2: Same length of interval of values, but different distributions: Exponential
and Uniform distributions

CDF of the bidder that follows exponential distribution is given as: F(x) =
1—exp (—A(x—wy,)

figure 3).
1-exp (-A(wp-wy) (fig )
FPA (F.P.l.)
427+
3715+ = -po[n=10]
33024 St -p1n=1.0]
2689 b
o 2976 <o
D 2064 s
C —
1238 ,,/"’
0825 s
0413 -~
u-\ T T T T T T T T T
0 1 2 3 4 5 5 7 8 9 10
Values

AuctionSalver (2011)

Figure 3 Nash equilibrium for p; ~ exponential (0,1) and p, ~ Uni(0, 1) for any given
value at [0,1]
Source: Authors own calculations.
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BNE or Bayesian Nash equilibriumis b = 0.4127418494605614 ~ g for both p; and p,.

Example 3: Three bidders’ case: Exponential, Normal and Uniform
BNEisb = 0.617585303682194 ~ % for both p; and p, and p; (figure 4).

Bids

6176
5556
49414
43234
3706+
3088+

247
18534
1235
0618+

FPA (F.P.L)
- -fo[1=1.0]
o - [n=1 0]
= =Pz [n=10]
=
I‘] 2 i 4 3 "/ é IQ 10
Values

AuctionSalver 2011)

Figure 4 Nash equilibrium for p; ~ exponential (0,1) and p, ~ Normal(0,1) and Uni ~

Source: Authors own calculations.

(0,1) for any given value at [0, 1]

Example 4: Two players uniform distributed over (0,1), and one player uniformly
distributed over (0, 2)
On figure 5 two bidders follow p; = p, ~ Uni (0,1), and p3 ~ Uni (0,2), at any given
value (0,2) In this auction BNE equiliorium is equal to: b = 0.8 ~ %.

FPA (F.P.1)

79964
71974
63974
5597+
47984
39984
3%
23994
15884

08

Bids

- P [n=1.0]
- P [n=1.0]
-fz[n=1.0]

Values

AuetionSolver (2011)

Figure 5 Nash equilibrium for p; ~ Uni (0,1) and p, ~ Uni(0,1) and p3 ~ Uni(0, 2) for
any given value at [0, 2]

Source: Authors own calculations.

FPA (F.P.1)

80274
72254
54224
56194
4816
A4
32114
24084
1605
08034

Bids

- o [n=1 0]
-1 [n=1 0]

-2 [=1.0]

T T T T
4 5 8 10

Values

AuctionSolver (2011)

Figure 6 Nash equilibrium for p; ~ Uni (0,1) and p, ~ Uni(0,2) and p; ~ Normal(0, 1)
for any given value at [0, 2]
Source: Authors own calculations.
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On figure 6 two bidders follow p; = p, ~ Uni (0,1), and p3 ~ Normal (0,1), at any given
value (0,2) In this auction BNE equilibrium is equal to: b = 0.8.

Mechanism design - VCG auction mechanism vs Green-

Laffont and Myerson-Satterthwaite theorem
Vickrey-Clarke-Groves, auction is named after (Vickrey, 1961, Clarke, 1971, Groves,
1973) for their papers that generalized the idea. VCG mechanism is a direct quasi-
linear mechanism:

(x, %) = arg max Z v;(x)

i
pi(®) = Xj=i 9 (x(-)) — Tj=i (X)) (64)
where v = (v_j;, ¥;) denotes some best bidder strategy. Here bidder wants to maximize
max (vi((9)) = p(®) or max (vi(x(®) + Ty (X)) (65)
If x € Xthan we have:

max (i + 2=V x)) (66)

And under the Groves mechanism we have:
x(¥) = argmax(X; ¥;(x)) = arg mgX(Vi(X) + %2 9,(0) (67)

In the Groves mechanism price constraint is given as following:

pi(®) = hi@i_1) — Xjxi 9;(x(®) (68)

Theorem (Green, Laffont, 1977, 1979): An efficient social choice function C: R¥» —
X x R" can be implemented in dominant strategies for agents with quasilinear utilities
only if p;(v) = hj(v_y) — X4 v(x(v)) where h;(-) is an arbitrary function of v_;, v:X - R, @
social choice function is :f(-) = (X*F(-)) with an efficient valuation is implemented in
dominant strategies only if F;(-) is given by Groves payments. Let's suppose that
vi,3{v;(-, 6;)16; € 0;} = d, where the last is the set of all valuation functions.

Proof: Fi (65, 0i-1) = Xjui vj (X" (65, 0i-1) , 6;) + h;(6;,0;_,),36;,8;,6_; 3 h;(6;,6_;) #
h;(6;,0_;). now we consider the following case: x*(6;,0;_,) = x*(6;,0;_,). by the IC
dominant strategies follows:

vi(x* (85, 0i-1), ;) + Fi(8;,6_1) = vi(x*(8;,0_1),0;) + F_i(8;,6_;)
vi(x*(6;,0i-1),6;) + F_i(6;,0_;) = v;(x*(6;,0;_1),0;) + F_i(8;,6_;) (69)

Previous implies that F;(8;,0;_,) = F;(8;,8;_1). and therefore h;(8;,0_;) = h;(8;,0_;).
that is a contradiction. In the previous theorem statement social choice function has
a following meaning: The social choice function f is a function: f:0; X .......x 0; =
Y that for each profile of agents ‘types assign a collective choice (6,4, ...,0;) € Y and
a mechanismis T = (04, ..., 6;),g(-) is a collection of sets (64, ...,0;) and an outcome of
the function f:6; X .......x 8; » Y. Myerson and Satterthwaite (1983) theorem states
that there is no efficient way for two parties to frade when they each do not know
other party probabilistic varying valuation for it without the forcing of one party to
trade at loss. The Myerson-Satterthwaite theorem is a negativity in economics and
impossibility that states that no mechanism can be Bayes-Nash incentive compatible
(a direct mechanism is Bayesian-Incentive compatible if honest reporting forms a
Bayesian-Nash equilibrium). Myerson and Satterthwaite (1983) theorem belong to
the class of negativity results in economics (Gibbard, 1973, Satterthwaite, 1975,
Arrow, 1970, Green, Laffont, 1977). Theorem states that in many bilateral frade
situations with asymmetric information, ex post efficiency is inconsistent with
incentive compatibility and individual rationality.
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Theorem Myerson-Satterwhaite (notation): 3s ~ F¢(s,5) > 0;3b ~ Fy(b,b), where
Fs and F, are common knowledge. In the DRG (direct revelation game) traders s-
seller and b-bidder report their values and the outcome is selected, an outcome
specifies probability of trade p ,and the terms of trade x (payoffs). A DRG is a pair of
outcome functions where (p,x) :p(s,b) is a probability of frade and x(s,b) are thus the
expected payments from buyer to seller. Utilities are given as:
u(s,b) = x(s,b) — s(p,b) (70)
v(b,s) = bp(s,b) — x(s,b)
Payoffs are defined as:

X(s) = fng(s, b)f,(b)db ; X(b) = fjx(s, b)f,(s)ds (71)
Probabilities of trade o?_e given as: )
P(s) = fhbp(s, b)f,(b)db ; P(b) = f;p(s, b)f,(s)ds (72)
Interim utilities are given as:
U(s) = X(s) — P(s); V(b) = bP(b) — X(b) (73)
Incentive compatible mechanism (IC) (p, x)is given as:
IC:U(s) = X(s") — P(s"); V(b) = P(b) — X(b) (74)
Incentive rational mechanism (IR) is:
Vs € [s,5] vvb € [b,b],U(s) = 0;V(b) =0 (75)

Lemma IC: The mechanism is IC if and only if P(s) is increasing and P(b)
decreasing:
U(s) = U(s) + [ P(s)(8)d®
- (76)
V(b) = V(b) + [P (b)(8)de

Lemma 1 proof: From previous definition we know that U(s") = X(s") — s'P(s"); U(s) =
X(s) — sP(s)
U(s) = X(s") — sP(s") = U(s") + (s' — s)P(s),
{U(s’) > X(s) — s'P(s) = U(s) + (s — s")P(s)
If we subtract these inequalities it will yield:
(s" = s)P(s)=U(s) — U(s)=(s" — s)P(s) (78)
Now if we take that s’ > s implies that P(s) is decreasing, if we divide by (s’ —s)

and letting s’ — syields di—is) = —P(s) and integrating produces IC(s’). The same is true

for the buyer. To prove the IC for the seller it is suffice to show that following applies:
s[P(s) — P(s")]+ [X(s')— X(s)] < 0Vs,s’€ [§,§] (79)
From previous by substituting for X(s) and X(s") and by using IC(s’) the following will
yield:

(77)

X(s) = sP(s) + UG) + [ P(6)d@ (80)
And following to hold: )

0 = s[P(s)P(s)]+ sP(s) + f P(0)d6 — sP(s)
: L 81)
—f P(0)de = (s’ —s)P(s") +f P(0)d6 =J- [P(6) — P(s")]d6
Previous holds only because P(+) is decreasing.
Lemma IR: IC mechanism is individually rational IR if and only if:

UGs)=o0vVv(b) =0 (82)
Corollary:
_ _ (b (s 1-F(b) 1-F(s)
UE +V(b) = J, f; [b— e ]p(s,b)f(s)f(b)dsdbz 0 (83)

Proof: From the IC we know that following holds:
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X(s) = sP(s) + UG + [° P(6)d® (84)
Now from the corollary:

fb f x(s, b)f(s)f(b)dsdb = U(s) + fb f sp(s, b)f(s)f(b)dsdb + fb f p(s, b)F(s)f(b)dsdb (85)
The ’rhlrd term in the right side foIIows since:

fbf p(8,b)F(s)f(b)dodb = fbf p(6,b)F(s)f(b)dédb = f p(s,b)F(s)f(b)dsdb (86)
Analogously for the buyer follows that:

f f x(s, b)f(s)f(b)dsdb = —V(b) + f f bp(s, b)F(s)f(b)dsdb — f f p(s,b)F(s)(1 — F(b) )dsdb (87)

Now if we equate the both rlgh’r hand sides proof is comple’red

v(b) = f f p(s, b)F(s)(1 — F(b))dsdb — f f bp(s, b)F(s)f(b)dsdb = f p(s, b)F(s)f(b)dsdb (88)
IR mechanism is proved since V(b) > 0.

Theorem Myerson-Satterthwaite (continued): It is not common knowledge that if
trade gains exist i.e., the supports of the CDF functions of traders have non-empty
intersections) then no IC and IR trading mechanism can be ex-post efficient.

Proof: A frading mechanism is ex-post efficient if and only if frade occurs
whenevers <b

_(1lifs< b
p(s'b)_{o ifs > b (89)

In the previous expression p(s,b) is a probability of tfrade which takes value 1 if
trade occurs and zero if it doesn’'t. To prove that ex-post efficiency cannot be
attained, it is enough to show that inequality () in the corollary hence:

Jy 0% [b = = 5 — ] f()f(b)dsdb (90)

Previous expression equals to:

b ~min(b;s) b ~min(b;3s)
f f [bf(b) + F(b) — 1]f(s)dsdb — f f [s£(s) + F(s)]f(b)dsd =
b Js ] b s (91)
—f [1— F(8)]F(0)d6 < 0,b < §
b

Previous result is proof of Myerson-Satterthwaite theorem about trade inefficiency.
Some weaker efficiency criterion is Pareto optimality, one may use that criterion if ex-
post efficiency does not work.

Conclusion

Vickrey-Clarke-Groves mechanism provides insight info what mechanism design can
achieve. VCG mechanism provides every participant with a dominant strategy and
that is to bid truthfully. Incentive compatible direct mechanisms are the center of the
attention here because for any Bayesian equilibrium in any bargaining game, there
is an equivalent incentive compatible direct mechanism that always yields the same
outcomes. This result is called revelation principle. It is difficult to solve for Bayesian
equilibria because that includes solving for agents’ best response strategies.

On the other hand, Myerson and Satterthwaite (1983), show that there is no
efficient way for two parties to trade when each party does not know other party,
when the two trade parties have secret and varying valuations for the subject,
without forcing one party too trade at loss. This theorem is negativity in economics a
negative mirror of the fundamental welfare theorem. In asymmetric auction bidders
with asymmetrically distributed private values, second price auctions allocate the
item efficiently, whereas the first price auction does not. The revenue is
approximately the same, and is independent of bidding rules, as long as at
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equilibrium wins bidder with highest reservation price and the bidder with lowest
reservation price has zero surplus i.e. vi —b =p — c = 0. More striking is that for i.i.d.,
regular single-item environments the second price auction with reserve price is
revenue optimal. Mechanisms differ from auctions in a way that: they are not
universal (they can differ from time to time because both the allocation and
payment rules depend on a comparison of virtual valuations, that in furn depend on
buyers’ value distributions), nor they are anonymous (in mechanisms buyers identities
matter). Variations in the rules in auctions can affect the participation. Mechanisms
are a set of rules created essentially to govern the interactions of the parties.

Also, one important result that was tested and present in this paper (in the
Asymmetric auctions section) is the equilibrium of the asymmetric First price auction,
this result was most famously reported in (Maskin, Riley 2000). Basic result here is that
one's bidder value function stochastically dominates other players’ value function.
Proposition from the comparisons of mechanism designs is that there in a balanced
trade problem there is no mechanism that is efficient, incentive compatible,
individually rational, and at a same time balances budget.

Auctions can be approached from different angles from game theory
perspective, auctions are Bayesian games of incomplete information, and in
mechanism design theory, auctions are allocation mechanisms, furthermore
applications of auctions include: procurement, public finance etfc. all of which
should be evident in the game theoretic and mechanism design approach that we
utilized in this paper.
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Abstract

Remittances have long been an important source of revenue for many people in the
Republic of Niger. In order to fight poverty, young people choose to migrate. In 2019,
a total of 293 million U.S. dollars was sent by migrants to their relatives in Niger; that is
3% of Niger Gross Domestic Product (GDP). The objective of this study is to analyze
the effects of remittances on economic growth in Niger and the significance of its
contribution in improving the living condition of migrants’ left behind families. The
study applies a three-step econometric procedure followed by a survey on the
usage of the remittances in the city of Tahoua (Republic of Niger). The study also
performed some tests on the residuals for the accuracy of the prediction of the
model. The empirical results showed no long run relationship between remittances,
economic growth and gross fixed capital formation in Niger. However, in the short-
run, the study revealed the existence of causal effect between remittances and
economic growth. On the other hand, the results of the conducted survey in the city
of Tahoua showed that 45.7% of the received remittance is used in food
expenditure, 19.3% in education expenditure, 10.36% in health expenditure and 5.4%
is allocated to house rent. The survey also revealed the importance of the
remittances for the left behind. It indicates that 14% of the respondent left behind
wish to see another family member engage in migration.
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Infroduction

Commonly defined as a certain quantity of money sent regularly to families based in
home countries, remittances are an important part of the current overall economy.
In 2019, an estimated 573 bilion U.S. dollars was sent by migrants to their home
countries (World Bank, 2019). In 2019, a total of 293 million U.S. dollars was sent by
migrants to their relatives in Niger (World Bank, 2019), that is 3% of Niger GDP.

The present study aimed firstly fo examine the significance of remittances on
economic growth in Niger using fime series analysis and secondly to investigate
through a survey, the usage of the received remittances in the city of Tahoua
(Republic of Niger) known nationwide with its long history of labour migration. In
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order to reach its objective the study used various time series econometric
techniques such as the Philips and Peron (PP) unit root test, Engle-Granger
cointegration test and Vector autoregressive (VAR) procedure. The study also
performed some diagnostic tests on the residuals such as serial correlation,
heteroskedasticity and normality for the accuracy of the prediction of the model.

The present article contributes towards the ongoing debates on the impact of
remittances on economic growth of the migrants’ country of origin. The distinction of
this study from other studies on remittances in developing countries is the fact that
there are not adequate writings on remittances linking the country of Niger. The
study therefore also intends to fill in this existing gap.

The paper is organized as follows: The first part presents a review of the literature
and the previous empirical research relating remittances with economic growth. The
second part of the paper describes the research variables, the sources of data and
the methodology used in the study. The third part of the paper presents the
econometric tests results and discussions. The fourth part of the paper presents the
conclusion of the study, while the fifth part lists the literature used.

Literature review

Anetor (2019) examine the relationship between remittances, financial sector
development, and economic growth in Nigeria over the period 1981 to 2017. The
author used the autoregressive distributed lag (ARDL) model to analyze the long-run
and short-run relationships between the variables. The study results showed that the
variables are bound together in the long-run and remittances have a negative and
significant effect on economic growth both in the long-run and short-run.

Eric and Mohamed (2019) in their arficle used time series analysis to investigate
the relationship between migrant remittances and economic growth. They used
data of four countries: Bangladesh, India, Pakistan and the Philippines from the
period covering 1977 and 2015. They found evidence of causality between
remittances and economic growth in Bangladesh, Pakistan and the Philippines.

Juthathip and Archanun (2019) in their artficle used data for the period covering
1993 to 2013 to examine the impact of remittances on economic growth in
developing countries in Asia and the Pacific. Their results showed that remittances
generate negative and significant impacts on economic growth if they reach 10
percent of GDP or higher. Their research also revealed that a remittances-to-GDP
ratio of below 10 percent could impact growth negatively, but the effect is
statistically insignificant.

Manuel and Mariellen (2019) in their article investigated the impact of migrants’
remittances and investment on rural youth. They found that remittances positively
conftribute to the sustainable economic development of rural youth in their countries
of origin.

Annie and Nicole (2018) in their arficle investigated the connection between
infernational migration, remittances and human capital investment in Kenya. They
used household data from the 2009 of the Kenyan' Migration Household Survey to
check their hypothesis and reveal a positive and significant link between the amount
of international remittances a household receives and the amount of expenditures
allocated to education. They also measured various robustness checks and fond
that their results hold up to various specifications, including instrumental variable
approach.

Adenutsi (2010) in his paper examined the macroeconomic impact of inward
international remittances on human-centred development in 15 Sub-Saharan
African countries. The author used fixed-effects balanced panel data estimation
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procedure on data covering the period from 1987 to 2007. The study results revealed
that international remittances positively impact human capital in the long-run.

Hillel and Frédéric (2004) in their article reviewed the recent theoretical and
empirical economic literature on migrants' remittances. They showed that models
based on different motives share numerous common predictions, making it difficult
to realize truly discriminative tests in the lack of sufficiently detailed data on migrants
and receiving households' distinctiveness and on the timing of remittances.

Research data and methodology

Research data

In order to analyze the conftribution of remittances in the economic development of
Niger and access to the contribution of the remittances on local development of the
city of Tahouaq, the present study combines time series econometric analysis and a
survey on the usage of the remittances by the migrants left behind in the city of
Tahoua in the Republic of Niger.

The data used for the econometric analysis are annual data of Niger obtained
from the International monetary fund (IMF). The data cover the period from 1980 to
2019. All data are given in logarithms and the variables are expressed with the letter
L at the beginning. The study used Gross Domestic Product (GDP) as proxy of
economic growth. GDP is taken as dependent variable. Remittance and Gross fixed
capital formation (GFCF) are used as independent variables. In this study remittance
is the interest variable. Table 1 provides the descriptive statistics of the variables.

Table 1 Descriptive statistics of the research variables

Variables Obs. Mean Median Maximum Minimum Std. Dev.
Lgdp 40 21.85833 21.57191 22.96838 21.08831 0.601896
Lrem 40 17.27597 16.75330 19.48446 15.31916 1.298973
Lgfcf 40 20.06277 19.53621 21.83677 18.50429 1.145475

Source: Authors' calculation based on data from the International Monetary fund.

The households considered for the survey are 50 households having at least one
migrant in the family. The study considered two types of migrations: cross-border
migration and regional migration. Table 2 gives the socio-demographic profile of
responding left behind migrant families.

Table 2 Socio-demographic profile of responding left behind migrant families

Variables Obs. | Average Min Max Mode
Age of the migrant household responsible 50 27.3 19 42 26
Family size 50 4,44 2 8 4

Yearly received remittance (USD) 50 $1785.6 | $1000 | $3600 | $1600

Source: Author's calculation based on data from the survey.

Table 2 shows that the average age of the responsible of the left behind migrants’
family is 27.3 years and the average yearly received remittance is US dollars $1785.6.
The table also shows that the average size of receiving remittance’ family is 4.44.

Methodology

The current paper follows a three-step procedure. First, time series Phillips and Peron
unit root test was applied for stationarity to avoid spurious regression. In second step,
the study used Engle-Granger two steps cointegration test for testing the presence of
cointegration relationship between the variables. If series are cointegrated, there is a
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long run relationship among the variables. In third step, if the series are cointegrated
of the same order, the vector error-correction model (VECM) is applied. If the series
are not cointegrated based on the findings of step 2, the vector autoregression
(VAR) method is applied. Finally, further residual tests including serial correlation and
heteroskedasticity tests were performed for the accuracy of the prediction of the
model. For testing the significance of the remittance on economic growth in Niger,
the study used a general model given by the following equation:

LY, = Bo + BrLrem, + Xi_; Bi Xie + 1 (1)
where: L represent natural logarithm, Y stands for Gross domestic product, rem
stands for remittance, X are complementary series for growth (in our study only Gross
fixed capital formation is represented by the term) and u represents the error term.
The equation for this study becomes then:

Lgdpy = Bo + B1Lremy + BoLgfcfe + ue (2)
Following the Engle-Granger two steps approach, the residual series generated
from the following equation is tested for presence of cointegration:
u; = Lgdp, — (Bo + BrLrem, + BLgfcfr) (3)
Finally, further residual tests including serial correlation and heteroskedasticity tests
were performed for the accuracy of prediction of the model.

Results and discussions

Unit root and stationary tests results

Before conducting the unit root and the statfionary tests, the study begins by
determining the optimal lag to use in the model. EViews software is used to
determine the optimal lag to use in the model. The software recommends choosing
the optimal lag according to the suggestion of Akaike information criterion (AIC) or
Schwarz information criterion (SIC). The optimal choice is obtained by choosing the
lag number suggested by the information criterion with the lower value between the
AIC and SIC. The value provided by the AIC (-1,428649) is lower than the one
provided by the SIC (-0,523667). Therefore, we conclude based on this output that
the lag selection must be based on the AIC. The optimal lag selected for the model
by the AIC is k=2.

The Augmented Dickey-Fuller (ADF) test is used for testing the presence of unit
root in the variables at series level and at series’ first differences. The tests results are
given bellow in Table 3 and Table 4. The ADF test null hypothesis is stated as follow:
“Series has a unit root”. The test equation includes constant without frend. The test is
conducted at 5% significance level.

Table 3 Augmented Dickey-Fuller (ADF) test at series level

Variables Number of lags ADF test statistic (p_value)
Lgdp 2 0.232790 (0.9711)
Lrem 2 -0.246993 (0.9232)
Lgfcf 2 -1.092535 (0.7085)

Source: Author's calculation.

Table 3 shows the ADF unit root test on series level. The 5% significance level ADF
test critical value at series level as provided by the econometric software package
(Eview 7) is -2.943427. The ADF test statistics for all the variables (Lgdp, Lrem, Lgfcf)
are higher than the 5% critical value which indicates that the null hypothesis can’t
be rejected. Hence all the series have unit rooft.
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Table 4 Augmented Dickey-Fuller

ADF) test at series’ first differences

Variables Number of lags ADF test statistic (p_value)
Lgdp 2 -3.507196* (0.0135)
Lrem 2 -3.621330* (0.0101)
Lgfcf 2 -3.346362* (0.0200)

Source: Author's calculation.

Table 4 shows the ADF unit root test on series first differences. The 5% significance
level ADF test critical value at series first difference is -2.945842. The ADF test statistics
for all the variables (Lgdp, Lrem, Lgfcf) are lower than the 5% critical value and the
p_values are less than 0.05 which indicates rejection of the null hypothesis. Hence all
the series do not have unit root.

According to the ADF unit root test results, the null hypothesis can't be rejected at
5% significance level for all the variables at series level. However, the null hypothesis
is rejected at 5% significance level for all the variables at series’ first differences.
Therefore all the variables are integrated of order one I(1).

After the Augmented Dickey-Fuller (ADF) test, a confirmatory Kwiatkowski-Philips-
Schmidt-Shin (KPSS) stationary test is conducted on the variables under study. The
null hypothesis of the KPSS test is stated as follow: “The series is stationary”. The KPSS
stationary test result is given in Table 5.

Table 5 Kwiatkowski-Philips-Schmidt-Shin (KPSS) test at series level

Variables KPSS test statistics 1% CV 5% CV 10% CV
Lgdp 0.63965* 0.73900 0.46300 0.34700
Lrem 0.68563* 0.73900 0.46300 0.34700
Lgfcf 0.58320* 0.73900 0.46300 0.34700

Source: Author's calculation

Table 5 shows the KPSS stationary test results at series level. The KPSS test statistics
for all the three variables in the study are greater than the 5% critical value, which
indicates rejection of the null hypothesis. Hence all the three series are not stationary
at their levels.

Table 6 Kwiatkowski-Philips-Schmidi-Shin (KPSS) test at series first differences

Variables KPSS test statistics 1% CV 5% CV 10% CV
Lgdp 0.45829* 0.73900 0.46300 0.34700
Lrem 0.14017* 0.73900 0.46300 0.34700
Lgfcf 0.35629* 0.73900 0.46300 0.34700

Source: Author's calculation

Table 6 shows the KPSS stationary test results at series first differences. The KPSS test
statistics for all the three variables in the study are lower than the 5% critical value,
which indicates failure to reject of the null hypothesis. Hence all the three series are
stationary at their first differences.

The Augmented Dickey-Fuller (ADF) test results are confimed by the KPSS
stationary tests. Hence all the series (Lgdp, Lrem and Lgfcf) are non-stationary at
their level but become stationary in their first differences. The 3 variables used in the
study are therefore integrated of order one I(1).

Engle-Granger cointegration test results
Following the Engle-Granger two steps approach, residual series generated from
equation (3) is tested for cointegration in the model. The Augmented Dickey-Fuller
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test is applied for testing the presence of unit root in the residual series. The test is
conducted on series level at 5% significance level. The test result is given bellow in
Table 7.

Table 7 Engle-Granger cointegration test result

Variable ADF test statistic (p_value) 5% Critical Value

Model residual -1.393007 (0.1494) -1.950117

Source: Author's calculation

Table 7 shows the ADF unit root test result on the residuals. The ADF test statistic is
greater than the 5% critical value and the probability value is greater than 0.05
(p>0.05) which indicates that the null hypothesis can't be rejected. Hence the
residuals series has a unit root. That means no cointegration in the model. Therefore,
according to the Engle-Granger two steps test result the variables are not
cointegrated. There is no long-term equilibrium relationship between economic
growth, remittance and gross fixed capital formation.

Vector autoregressive estimate results
Since the variables in the study are not cointegrated only short-run model, which is
vector autoregressive (VAR) is estimated. Considering that the optimal lag to use in
the model as suggested by the information criterion, the following VAR equations are
estimated:
Lgdp = ay1 + X BirLgdpe; + Zj2=1 YijiLreme_j + X§_; 8 Lgfcfei + pye
Lrem; = oy + Xf; BizLgdpei + Zj2=1 YjeLreme; + Y1 SoLgfcfi i + (4)
Lgfcf, = ay3 + X~ BisLgdpe—; + ij=1 YjsLreme; + Y1 Salgfef i + pat
where: «,; are intercepfts; f,.7,; and o, are short-run dynamic coefficients of the
model and g, are residuals in the equations (with 1=1,2,3).

After the VAR estimation, Granger-Wald causality test on lagged explanatory
variables is applied to check the causality. The null hypothesis of the Granger-Wald
causality test is stated as follow: “All the lag coefficient of the independent variable
do not cause the dependent variable against the alternative that these lag
coefficient cause the dependent variable. Table 8 and Table 9 give respectively the
VAR estimation results and the Granger-Wald causality test results.

Table 8 Vector autoregressive estimation results

Variables lags Lgdp Lrem Lgfcf

Lgdp(-1) 0.890507 -0.104555 0.116509
[ 3.66570] [-0.13489] [ 0.25941]

Lgdp(-2) -0.4415%90 0.200131 -0.527597
[-1.77575] [ 0.25222] [-1.14753]

Lrem(-1] 0.006982 0.859462 0.140220
[0.11569] [ 4.46160] [ 1.25621]

Lrem(-2) 0.135521 -0.205645 0.161496
[ 2.08424] [-0.99122] [ 1.34339]

Lefef(-1) 0.144636 0.781235 1.052412
[1.15778] [ 1.95992] [ 4.55652]

Lefef(-2) -0.010157 -0.481336 -0.173279
[-0.08534] [-1.26756] [-0.78750]

C 6.917888 -2.060215 6.223256

[ 2.80297] [-0.26162] [ 1.36383]

Source: Author's calculation
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Table 8 shows the vector autoregressive estimation result. The t-statistics are given
in parentheses. Using t-statistic analysis, when Gross domestic product (Lgdp) is used
as dependent variable, it can be seen that the second lag of Lrem coefficient
(2.08424) is significant. Hence is can be concluded that remittance has a causal
effect on Gross domestic product in the short-run. When remittance (Lrem) is used as
dependent variable, it can be seen that the second lag of Lgfcf coefficient
(1.95992) is weakly significant. Hence is can be concluded that Gross fixed capital
formation (Lgfcf) has a weak causal effect on remittance in the short-run.

Table 9 Granger-Wald causality test result

Dependent variables | Independent variables Chi-square Probability value
Lgdp Lrem 7.616098* 0.0222
Lgfcf 3.055257 0.2170
Lrem Lgdp 0.066077 0.9675
Lgfcf 4.017568 0.1342
Lofcf Lgdp 8.970568* 0.0113
Lrem 1.818604 0.4028

Source: Author’s calculation.

Table 9 shows Granger-Wald causality test result. The test result showed that when
gross domestic product (Lgdp) is used as dependent variable, the null hypothesis of
no causal effect is rejected at 5% significance level for remittance as the probability
value (p=0.0222) is less than 0.05 (p<0.05). This indicates that remittance has a causal
effect on gross domestic product in the short-run. When gross fixed capital formation
(Logfcf) is used as dependent variable, the null hypothesis is rejected at 5%
significance level for remittance as the probability value (p=0.0113) is less than 0.05
(p<0.05). This indicates that remittance has a causal effect on gross fixed capital
formation in the short-run.

The t-statistic test results are confirmed by the Granger-Wald causality test. Hence
it can be concluded that remittance has a causal effect on economic growth and
on gross fixed capital formation in Niger in the short-run.

Diagnostic tests on residuals results

In order to check the reliability of the estimates, some diagnostic tests are
conducted on the residuals. Table 10, 11 and 12 give the diagnostic tests on residuals
including respectively the autocorrelation, the normality and heteroskedasticity test.

Table 10 Residuals autocorrelation test result

LM Statistic Test Statistic Probability value
Lag 1 18.19389 0.0730
Lag 2 16.92128 0.0680

Source: Author’s calculation.

Table 10 shows that the LM statistic for both lag 1 and lags 2 have their tests
probability values respectively 0.0730 and 0.0680. Theses probability values are
greater than 0.05. This indicates that the null hypothesis that states that there is no
serial correlation among residuals can’t be rejected. Hence the residuals are not
correlated.

Table 11 shows the residuals normality test result. Looking at Jarque-Bera normality
test result, the evidence of normality in the 3 series can’t be rejected. Hence the
residuals are normally distributed.
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Table 11 Residuals normality test result

Variables Jarque-Bera statistics Probability value
Lgdp 1.899004 0.3869
Lrem 0.470588 0.7903
Lgfcf 1.606576 0.4479

Source: Author's calculation.

Table 12 Residuals heteroskedasticity test result
Chi-square Probability value
63.19885 0.7610
Source: Author's calculation.

Table 12 shows the residual heteroskedasticity test result. The null hypothesis of no
heteroskedasticity in the residuals can’t be rejected. The residuals are therefore
homoskedastics. The diagnostic tests on the residuals showed that the estimates are
reliable. That indicates that our model is good.

Survey results

The survey on the migrants’ left behind family investigates the usage of the
remittances sent by the migrant and the incentives of the family to encourage
another family member for migration. The survey results on remittances usage are
provided below in figurel.

50
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Figure 1 Left behind received remittance allocation
Source: Author's creation based on survey data.

The figure 1 shows the usage of the remittance received by migrants’ left behinds.
The survey revealed that 45.7% of the received remittance is used in food
expenditure, 19.3% in education expenditure, 10.36% is used in health expenditure
and 5.4% is allocated to house rent. The remaining of the remittance received is
affected in other expenditure. Therefore, the survey results indicate that the
remittances contribute to improve the living conditions of the left behind family.

The answers provided by the respondents to the question “Will you encourage
another family member for migration?2” is provided in the figure 2.

Figure 2 reveals that 56% of the respondents will not encourage family member for
migration while 14% will encourage and the 30% are indifferent. The study further the
investigation by assessing the correlation between the amount of the remittances
sent by the migrant, the size of their family and the desire degree of the left behind
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to see another member of their family engage in migration. For this purpose, the
migrants’ left behind were asked to rank from 1 to 5 their desire degree to see
another member of their family engage in migration, with 5 meaning a strong desire
and 1 a low desire. The correlation test results are given in the table 11

B Yes (14%)
ONo (56%)
O Indifferent (30%)

Figure 2 Respondents’ answer regarding encouraging another family member for
migration
Source: Author’s calculation based on survey data.

Table 11 Migrants’ received remittance, their family size and their desire degree
correlation test results

remittfance amount family size desire degree
remittance amount 1 -0.023 0.754
family size -0.023 1 0.044
desire degree 0.754 0.044 1

Source: Author's calculation based on data from the survey.

Table 11 indicates a significant correlation between the amount of remittance
received by the migrants’ left behind and their desire to see another family member
engage in migration. The correlation test results also show no significant correlation
between the amounts of remittance received by the migrants’ left behind and the
family size and finally no significant correlation between the family size and the
desire to see another family member engage in migration.

Conclusion

Migration is a question of concern for both the country of origin and the destination
country. Remittances sent by the migrants have long been an important source of
revenue for many people around the world. The current study analyzes the effects of
remittances on Niger economic growth and its contribution in improving the living
condition of the migrants’ left behind families in the city of Tahoua in Niger. For this
analysis, the study employed various time series econometric techniques such as unit
root test, Engle-Granger cointegration test, vector autoregressive (VAR) method and
some diagnostic tests on the residuals. The empirical results showed no long run
relationship between remittances, economic growth and Gross fixed capital
formation in Niger. However, the study revealed the existence of causal effect
between Remittances and Economic growth in the short-run. On the other hand, the
results of the conducted survey in the city of Tahoua showed that 45.7% of the
received remittance is used in food expenditure, 19.3% in education expenditure,
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10.36% is used in health expenditure and 5.4% is allocated to house rent. The survey
also revealed the importance of the remittances for the left behind. It indicates that
14% of the respondent left behind wish to see another family member engage in
migration. The survey finally shows significant correlation between the amount of
remittance received by the migrants’ left behind and their desire to see another
family member engage in migration.

The present research is important because of three main reasons: first, there are
no previous studies investigating the relation between remittances and economic
growth in Niger, second, the study provides empirical valuable information for policy
makers in Niger on the impact of remittances on economic growth in Niger, third, the
study provides valuable information on the impacts of migration on the migrants’ left
behind. The study recommends that policy makers in Niger make young Nigeriens
aware of the difficulties of migration. The study finally recommends that policy
makers provide financial support to young Nigeriens.
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