Journal of Business Economics
and Information Technology

ISSN: 2393 1 3259

VOLUME I I, ISSUE 4, August 2015

http://scientificeducation.org




Copyri ght 5 By Sgiéntlfic Education and individu al contributors. All rights reserved. Scientific
Education holds the exclusive copyright of all the contents of this journal. In accordance with the
international regulations, no part of this journal may be reproduced or transmitted by any

media or publishing organs (including various websites) without the written permission of the
copyright holder. Otherwise, any conduct would be considered as the violation of the copyright. The
contents of this journal are available for any citation, however, all the citations should be clearly

indicated with the title of this journal, serial number and the name of the author.

Edite d by Scientific Education @ 2015

Editorial Board: Adrian GHENCEA, Andreea SMEDOIU

Journal of  Business Economics and Information Technoloay (ISSN: 2393 1 3259) is a
journal dedicated to promote and publish original articles in economics and information
technology, aim to reduce the gap between research and practice.

The Journal  contributes to the development of theorv and practice of economics and
information technoloav. Accepts academic papers, case studies, articles that contribute to
current research areas mentioned.

Journal of Business Economics and Information Technoloay is an open access io urnal
which means that all content is freelv available without charae to the user or his/her
institution. Users are allowed to read. download. copv. distribute. print. search. or link to the

full texts of the articles in this journal without askina prior p ermission from the publisher or
the author. This is in accordance with the BOAI definition of open access.

Open -Access Advantaae: There are several advantages of open -access publishina, includina
increased visibility alobally and, therefore, increased chan ce of your work reaching potential

readers and users.

The authors aive The Journal the rights to use their articles in part or as a whole in any
scientific compilation, crediting their credentials.

Publication Information:

Journal of Business Economics and Information Technoloay is published six yearly
issues in e -book format and online (ISSN 1 2393 1 3259) by Scientific Education.

The Journal will be Abstracted/Indexed in:

DOAJ i Directory of Open Access Journals

RePEc 1 Research Papers in Economics

EBSCO Publishing

Ulrichds Periodicals Directory
Index Copernicus International

The Open Access Digital Library

The Journal 6s editors invite you to submit origin
academics and practitioners.

You can submit your pape rs by emailto contact@scientificeducation.org

Submi ssion guidelines and important infods are avail abl

For anv inauiries for the Journal of Business Economics and Information Technology
please write at

contact@sc ientificeducation.org or visit http://www.scientificeducation.org



Journal of Business Economics and Information
Technology

http://scientificeducation.org VOLUME I, ISSUH, August2015

Table of Contents

Determinants of Female Employmetatus in Pakistan: A Case of
Sahiwal District. A Primary Data Analysis

Muhammad Zahir Faridi, Fouzia Yasmin, Sidra Igbal Choudhry

Innovation, Job Creation and Economic Growth in the U.S.

ByungWoo Kim

Is Youth Guarantee a Solution for Increasing Employment Among
Young Romanians?

Anne-Mari e Andreea Hordtu

The Radiographic Instrument of Corruption

Bogdan Teodorescu

Educational Tourism: Strategy for Sustgtie Tourism Development
with reference of Hadauti and Shekhawati Regions of Rajasthan, India

Anukrati Sharma

page 4

page 20

page 40

page 49

page 58



Journal of Business Economics and Information
Technology

http://scientificeducation.org VOLWUMEII, ISSUH, August 2015

Determinants of Female Employment Status in Pakistan: A Case of
Sahiwal District. A Primary Data Analysis

Muhammad Zabhir Faridi %, Fouzia Y asmin 2, Sidra Igbal C houdhry 2

2The authors are Assistant Professor of Economics, Bahaud din Zakariya University, Multan, Pakistan and
(Visiting lecturer) Department of economics Bahauddin zakariya university sub campus Sahiwal, Pakistan and

lecturer of Economics, Bahauddin zakariya university sub campus Sahiwal, Pakistan with e -mail:
zahirfar idi@bzu.edu.pk and fouziayasmin786@yahoo.com and sidrach@bzu.edu.pk respectively.

ARTICLE INFO

Article history:

Received: July 30, 2015

Received in revised form  : August 8, 2015
Accepted : August 10, 2015

Available online:  August 20, 2015

KEYWORDS: employ ment status, age, education, marital status, household size, logistic regression
model, Pakistan

ABSTRACT

The leading intention of this research work is to determine the various factors that determine female

employment status (engagement of females in di fferent employment activities). The data have been
collected through field survey which consists of 402 females. We have used binominal and multinomial

logistic regression model for the analysis. We have concluded that age, educational attainment, marital

status and presence of children above 10 years have a positive impact on female employment. Presence

of children below 10 years, assets, major disease and household size negatively and significantly related

to female employment. Total working in family an d no. of dependents positively affect female decision as

an active earner while have a negative effect on self -employment and underemployment. The study
suggests that huge investment should be made for the provision of educational facilities. To improve th e
health condition of workers health facilities should be provided to everyone.

Introduction

The human resources (Population) of a country are considered as a doubled faced
phenomenon: one it is considered as an asset in the form of human capital and play an
imperative role in the way of development of a country. On the other side, some economists

have also said that high growth of population also becomes a problem for the developing
countries including Pakistan. But it is necessary to analyze the qualitat ive aspect of population
for better understanding of human capital. Female employment status as the name suggests

that engagement of females in different employment activities are based on different
circumstances. These females included in labor force refe r to directly engage in paid
employment. (Psacharopoulos and Tzannatos, july 1989). A qualitative aspect of female
participation in economic activities is that females are less paid for the same job as men. This

low value in labour supply simply means that the formal markets are absent rather than the
individuals are absent looking for work, as agricultural economies with little wage employment

mostly based on family product. (K illingsworth and Hackman, 1986)

Women paid w ork provide satisfaction to her that is done by the women outside the home,
and can serve as a substitute to children, in the form of companionship, recreation,



inspiration, innovative activity and socio -economic rewards. These different activities compete

with the rising number of kids for working female. (Blake 1965, Collver 1968, Kasarda 1971).

A female being an earning member of the household, can develop her position and can get

the better tendency to participate in the household decision making. It was also shown that,

as the husband -wife participation increases in household decision making, it leads towards the

lower fertility. (Chaudhury 1976, Eugene 1969, Mukherjee 1975, Ridley 1959, Weiler 1969).

Each additional child in the family increases the opportunity cost of a working mother, as the
income forgone while having stay at home to bringing up children. This indirect cost cast a

negative impact on having an additional child. (Chaudhury 1983).

The growing participation of females in labor market in different employment status is

certainly one of the prominent characteristic of the recent evolution of developing economies.

However, the increase of female labor participation and employment opportunities are still

significant policy objectives in most of the developing countries includi ng Pakistan. Both the

engagement of females in different employment status and contribution of females in different

economic activities are influenced by supply and demand factors. Participation rate of woman

in earning activities may be little because of two factors: firstly, that a woman has no desire

to enter in the labour market. Secondly, that many jobs are not being obtainable or suitable

for women. In the first case | ow involvement rates are
inthe secondcasethe participation rate are explained by employer

Women play significant role in the development of any economy. A most visible trend of the
2nd half of the 20th century that there was an immense increase in females participation in
earning ac tivities in both, developed and developing economies. The structure of female labor
force participation has attracted enormous attention in the world as well as in Pakistan over
the past few decades.

The engagement of women in working activities in Pakist an is widespread and their
contribution ranging from formal to the informal sector. Majority of their activities are

performed in the informal sector. They are also performing a lot of invisible activities that are

not being considered as economic activiti es. Woman having higher qualification would like to

be a worker in formal sector with salaried work. Labor force participation of Pakistani female

is 13.29 million out of total labor force of 57.24 million (Labor force survey (2010 -2011) while
the females constitute about half of the total population in Pakistan.

Pakistani women face considerable challenges in their usual lives. They are getting jobs
outside their homes as well as they are forced to combine their familial responsibilities with
their jobs. This research aimed at to find the various factors that determine the employment
status of women in Pakistan. This research will also explain how females effect and affected
by the socio - economic attitudes.

This study is organized into V sections. Intro duction is presented in section I. section Il
describe the brief review of literature. In the Ill section we will discuss the data and
methodology. Estimates of the present study are presented in IV section. Last section V ends

with some concluding remarks

Literature Review

The demographic and socio -economic determinants of female labor force participation have
attracted considerable attention in recent years. The analysis of labor supply focused on the

effect of increasing real wages on the amount of | abor supplied by the workers to the labor
market. The main concern of the policy makers is the efficient allocation of resources. Due to
efficient allocation of resources the output will increase and process of development will start.

Issue concerning the role of women's participation in labor market was introduced with
significant contributions by Mincer (1962), Becker (1965), and Cain (1966).They developed

the interests of many researchers towards this issue. Now many researchers analyzed the
female labor supply decision by using different explanatory variables and by different
econometric tools and techniques.



Economic theory provides a number of structural models of labor supply of women. It was
generally assumed in these structural models that females can get utility from income, leisure
time and by having children. All of them need time to spend on them. Leisure and children
also cost money. However, a worker can earn income by only doing work for pay. The proper

work environment can be provided to wom en by the accessibility to appropriate work and the
opportunity to get such a job. The limitations faced by females are specified by the time and

budget restrictions and also by discrimination in labor m arket. (Vlasblom and Schippers,
2004).

Mincer (1962 ) analyzed that woman choose the level of work time on the basis of permanent
wage rate and income. He found that an increase in the level of income has a direct impact

on Leisure time and negatively affect the time allocation between familial responsibil ities and

mar ket activities. Wi fedbs wage rate has a strong positi
the no. of children also cast a significant i mpact on
reported that high unemployment rate and general business cycle fluctuations discourage a

female to participate in working activities. Backer (1965) investigated that females allocate

the time capital between household responsibilities and market activities in order to maximize

their utility function. This theory of allocation of time provides a basis for household
production model . A womanb6és educational attainment has
at market and also at home. Market benefit consists of mainly increased in earning and

market wage offered to a female. Non market (household) benefits consist of private and

social benefits through increased efficiency in home based activities. Hafez and Ahmad (2002)

identified that female in joint family, education level, and women with low monthly income

are more likely to participate in working activities. Woman having less education, more no. of

workers in a household, nuclear family, high monthly income and more financial assets, are

less likely to participate in be in labor force. Caruana (2006) concluded tha t the higher the

wage rate the higher the opportunity cost of non -market activities. So, wage rate is a
significant determinant of w0 ma mabket adiatiesi (Isousework & 0 c hoos e
leisure) and income earning activities.

Faridi et al. (2009) s howed that Educational attainment of female, the presence of educated
husband, marital status, family setup and no. of children positively and significantly influence

the decision the female to be in labor force. The presence of household assets, presence of
children of early age group and spouse participation in earning activities reduce the chances

that a woman take part in income earning activities. Ejaz (2007) explored that age, marital

status, education, female belong to nuclear family, access to vehic le and female with fewer
children were more likely to participate in working activities. Uraz et al. (2010) examined that

the rural women are more likely to participate in labor force than urban women. Except

primary level of education all educational leve | associated with a high probability of working of

a female. As household wealth status and husband education level increase urban low skilled

females decide not to work. Contreras and plaza (2010) investigated an inverse correlation

with the presence of ¢ hildren below age 4 years with the female labor force participation.
Education is positively related to FLFP. This study emphasis on potential role of educational

and childcare policies as public policy instruments, that contributes toward greater female

labor force participation. Chamlou et al. (2011) confirmed that each additional year spent on

higher education increases the probability to participate in economic activities where the
secondary and low level of education does not have any significant impa ct. Analysis showed
that having younger children, disapproval of women working outside the home and being

married were negatively associated with female labour force participation.

Avazalipour et al. (2012) investigated the role of woman in economic activ ities and
employment as they are main issues in each economy after the industrial revolution. He was

of the view that some activities of woman in formal sector (industry, services, and somewhat

in agriculture sector) are measurable but the main activities in informal sector (house work,
unpaid agriculture activities, training and education of the children, etc.) are not measurable.
Researchers concluded that a woman play a major role in management of household
expenditure than man. It was found that the aca demic education significantly and positively
affect the job opportunities for female headed household. Afzal and Bibi (2012) have found

that education, no. of dependents, family size, income of husband, positive attitude of
husband towar ds wolaienrrdesand;jab satisfactionf positively affect the labor



force participation of married woman. Age, living with husband, relationship with spouse
before marriage, satisfaction of housewives with their current life, restrictions from family
regarding j ob and other earner in the family negatively affects the decision of labor force
participation.

Females take part on an equal footing as bread winners in the family unit in which they are

residing. Females are essential part of economic process in reality , both at home and market
place, at informal and in formal sector and either belong to urban area or she belongs to a

rural locality. Due to various contributing factors the need to provide the educational and

health facilities to girls has been accelerate d. (Jehan, 1998)

Data Sourcesa  nd Methodology

This section deals with the data sources, profile of the study area and the methodology to be
used by the researcher.

a) Profile of study area

In the present context, Not so many researchers conducted research es on the present topic
that researcher choose to investigate the determinants of female employment status in
Pakistan. District Sahiwal was chosen as a study area. According to Population Census
Organization the total population of the district Sahiwal is about 1843194 persons in 1998 in
which 51.73% are male and 48.27% are female. Population density is about 575 people per

square km and 301990 (16.38%) in urban and 1541204 (83.62%) are living in rural areas.

The annual growth rate of the population is 2.1 6%. The average household size was 6.9.
Sahiwal District consists of 531 villages. Some studies on Sahiwal district, they just cover

some specified aspects of the labor force, there studies are narrowly investigate the
determinants of female employment sta tus in the area of district Sahiwal.

b) Data sources

However, data was collected through field survey which consists of 402 female respondents.

The sample consists of 220 economically active females and 182 non -working females.
Economically active females ar e further categorized into 4 sub - sample with the relevance of
their employment status. First sub -sample, salaried workers, consists of 87 female
respondents. Second sub  -sample, casual wage workers consist of 41 respondents. Third sub
sample, in which we  include 63 women belonging to self -employed category of employment
were interviewed. Last and the forth sub -sample, are of under employed workers in which
information is recorded from 30 female. Collective information was recorded through a
reasonably exte nsive questionnaire from the females and their household members. The
questionnaires comprised on the questions on, age, education, occupation, no. of household
members, marital status, no. of children, presence of assets, etc. This sample is used for the

analysis of the determinants of female labor force participation in different employments

status.

c) Methodology

The explained variable in this present study is binary or dichotomous. This variable may
assume just two binary values. "1" if the worker is con tributing in economic activities and "0"
if she is not working. To analyse the binary response variable, we have used Logit model
which appears in the from normal cumulative distribution function (Berndt, 1991; Guijarati,

1995; and Greene 1992). It assumes the following cumulative probability density function.

i) Binomial L ogit model

1
1—p

L=

1

—px,
1+ e



Where,

ipd is the probability that a person work as an active
binary values between (0, 1) because it is not directly observabl e. filo i f wor ker
participating andeofiGo dthhee rexipsoen.enfti i al val ue.

ii) Multinominal Logit Mode
We can know that how a female decide to participate in different employment status by
employing multinomial logit regression technique. To estim ate this model researcher use the
multinomial logit model and probability for this model is given below:

LTS
=]

H \
1+Z gt
-1
1

1+ZJ:E’6*I"'
1

Frob (Y= 1)=

Prob (Y= 0)=

Forj=1,2,3and 4

B, = Coef ficients
x, = Independent Variables

d) Model specification

After the specification of the general model this section states the operational model. This
mod el shows and explains the variables that are supported by the data. The operational is
specified as below,

FLFPR=f [AG1, AG2, AG4, AGS5, EDP, EDM, EDS, EDI, EDB, EDH, MTS, CH1, CH2
AST, HHS, HHI, SPT, SED, TWR, NDP, FST, R&DS, CRA, BNK

CWW=  f| AG1, AG2, AG4, AG5, EDP, EDM, EDS, EDI, EDB, EDH, MTS, CH1, CH2

AST, HHS, HHI, SPT, SED, TWR, NDP, FST, RSD, MDS, CRA, BNK
SRE= f[ AG1, AG2, AG4, AG5, EDP, EDM, EDS, EDI, EDB, EDH,SVITH1, CH2 ]
AST, HHS, HHI, SPT, SED, TWR, NDP, FST, RSD, MDS, CRA, BNK
SLE= f [CAG1, AG2, AG4, AG5, EDP, EDM, EDS, EDI, EDB, EDH, MTS, CH1, CH2
AST, HHS, HHI, SPT, SED, TWR, NDP, FST, R&DS, CRA, BNK

UDE= f [AG1, AG2, AG4, AG5, EDP, EDM, EDS, EDI, EDB, EDH, MTS, CH1, CH2
AST, HHS, HHI, SPT, SED, TWR, NDP, FST, RSD, MDS, CRA, BNK

-

e) Variables description

Table no. 1: Variables description

DependentV  ariable expected
effect
FLFP = 1 for female participation, O otherwise

Explanatory Variables

AG1= 1 if female is from age group (16 -25), 0 otherwise positive




AG2= 1 if female is from age group (26 -35), 0 otherwise positive
AG3 =1 if female is from age group (36 -45), 0 otherwise positive
AG4 =1 if female is from age group (46 -55), 0 otherwise positive
AGbH5=1 if female is from age group (56 -65), 0 otherwise negative
EDP=1 if female has up to primary level of education, 0 otherwise positive
EDM = 1 if female has up to middle level of education, 0 otherwise positive
EDS= 1 if female has up to metric level of education, 0 otherwise positive
EDI= 1 if female has up to intermediate level of education positive
EDB= 1 if female has up to bachelors level of education, 0 otherwise positive
EDM= 1 if female has up to masters or more level of education,0 otherwise positive
MTS= 1 if female is married, O otherwise positive
SED= 1 if femaleds spouse is educated, 0 ot hegativei S
CH1= no. of children below 10 years
negative
CH2= no. of children above 10 years positive
AST= 1 if female has assets, 0 otherwise negative
SPT=1 if femalebs spouse is working, ot her pasitve
HHS= size of the household negative
FST=1 if female is living in joint family, O otherwise positive
TWR = total working persons of a household positive
NDP = no. of dependents in a household positive
RSD= 1 if female is living in urban area, 0 otherwise positi ve
CRA=1 if female has access to credit, 0 otherwise negative
BNK= 1 if female is living in urban area, 0 otherwise negative
RSD= 1iffemale is living in urban area, O otherwise positive
Results and discussion

a) Correlation analysis
Pair wise correlation coefficients of the data were presented in table 2. Pair wise correlation
measure the degree o f association among the repressors. It is stated that all the variables
have some degree of association. It was also observed that no variable in correlation analysis

is exactly related. The present analysis is free from the problem of multicollinearity.

b) Descriptive analysis

Descriptive analysis of the study is presented in table 3. Table 3 consists of 7 columns.
Column 1 shows the explanatory variables. Mean of all the explanatory variables is described
in column 2. Standard deviation of the regresso rs is described in column 3.Column 4 shows
the skewness and the next column 5 explains the kurtosis of the explanatory variables.

Jarque -bera and the probability is described in column 6 and 7 respectively.



Table no. 2:

Correlation analysis

AGL AG2 AG3 AG4 AG5 EDP EDM EDS EDI EDB EDH MTS CH1 CH2 HHS TWR DF”\‘ SED RSD AST DSM SPT CRA BNK
AGL 1.00
AG2 -0.46 1.00
AG3 -0.23 -0.33 1.00
AG4 -0.17 -0.24 0.12 1.00
AG5 -0.11 -0.15 -0.07 -0.05 1.00
EDP -0.10 0.01 0.01 0.14 -0.07 1.00
EDM 0.08 -0.05 -0.04 -0.02 0.09 0.17 1.00
EDS 0.10 -0.05 -0.02 -0.02 -0.07 -0.16 -0.16 1.00
EDI 0.00 -0.03 0.03 -0.03 -0.08 -0.18 -0.18 -0.15 1.00
EDB 0.01 0.05 -0.01 -0.04 -0.07 -0.16 -0.16 -0.16 -0.15 1.00
EDH -0.05 0.08 0.09 -0.08 0.00 -0.18 -0.18 -0.18 -0.19 -0.17 1.00
MTS -0.60 0.06 0.27 0.18 0.09 0.13 -0.07 -0.09 -0.02 0.04 -0.03 1.00
CH1 -0.26 0.35 0.02 -0.16 0.12 0.21 -0.03 -0.10 -0.06 0.02 -0.11 0.40 1.00
CH2 -0.40 -0.36 0.35 0.40 0.25 0.11 0.00 -0.04 0.05 -0.07 -0.10 0.46 0.14 1.00
HHS -0.04 -0.17 0.10 0.10 0.14 0.08 -0.08 -0.06 0.08 0.00 -0.07 0.07 0.19 0.43 1.00
TWR 0.16 -0.14 -0.08 0.08 0.15 0.12 0.10 -0.10 0.03 0.04 0.07 -0.17 -0.22 0.05 0.39 1.00
NDP -0.31 0.12 0.18 0.12 0.05 0.09 -0.11 -0.08 0.02 0.09 -0.11 0.43 0.61 0.27 0.54 -0.10 001.
SED -0.41 0.14 0.25 -0.04 -0.04 -0.06 -0.06 -0.06 -0.01 0.17 0.24 0.66 0.30 0.17 -0.07 -0.15 270' 1.00
RSD -0.08 0.18 -0.07 -0.08 -0.02 0.04 -0.13 0.06 -0.03 -0.02 0.13 0.08 0.12 -0.11 -0.03 -0.06 050' 0.15 1.00
AST 0.20 0.08 0.13 -0.09 0.01 0.00 -0.06 -0.06 -0.07 0.02 0.08 -0.36 0.00 -0.37 -0.15 -0.03 0.24 0.12 0.10 1.00
MDS 0.14 -0.01 -0.06 -0.02 0.10 0.03 0.05 0.02 -0.07 -0.10 -0.09 -0.15 0.02 -0.15 0.00 -0.01 0.06 0.11 -0.01 0.18 ool'
SPT -0.47 0.06 0.22 0.11 0.07 0.08 -0.05 -0.08 -0.05 0.03 -0.06 0.75 0.35 0.35 -0.02 -0.11 340' 0.56 0.04 -0.24 0.14 1.00
FST 017 -0.04 -0.10 -0.08 0.02 0.1 -0.05 0.10 0.04 -0.03 0.14 -0.18 -0.01 -0.12 0.30 0.30 120' 0.11 -0.02 -0.02 010' -0.16 1.00
CRA 0.06 -0.02 -0.05 0.05 0.03 0.02 0.07 -0.06 0.07 -0.02 -0.05 -0.01 0.07 0.06 0.09 0.05 070' -0.03 0.00 -0.02 080. -0.03 0.00 1.00
BNK -0.06 0.02 0.06 0.03 -0.07 0.04 -0.13 0.05 0.05 -0.08 0.12 0.08 0.05 0.03 0.14 -0.01 090' 0.13 0.60 -0.01 010' -0.01 0.05 0.01 1.00




Table no. 3:

Descriptive analyses of the data

Mean Std. Dev. Skewness Kurtosis Jarque -Bera | probability
EDP 0.1418 0.3493 2.0537 5.2178 364.9867 0.0000
EDM 0.1418 0.3493 2.0537 5.2178 364.9867 0.0000
EDS 0.1393 0.3467 2.0834 5.3404 382.5575 0.0000
EDI 0.1567 0.3640 1.8886 4.5668 280.0937 0.0000
EDB 0.1343 0.3414 2.1447 5.5996 421.3710 0.0000
EDH 0.1592 0.3663 1.8630 4.4706 268.7547 0.0000
AG1 0.2512 0.4343 1.1471 2.3157 95.9974 0.0000
AG2 0.3955 0.4896 0.4273 1.1826 67.5586 0.0000
AG3 0.2612 0.6464 8.8409 129.2008 272008.2000 0.0000
AG4 0.0821 0.2748 3.0449 10.2713 1506.7640 0.0000
AG5 0.0323 0.1771 5.2874 28.9565 13158.2200 0.0000
MTS 0.6891 0.4635 -0.8169 1.6673 74.4578 0.0000
CH1 0.7388 1.1707 1.6851 5.3099 279.6185 0.0000
CH2 1.3557 1.9147 1.3901 4.4725 165.7826 0.0000
HHS 5.5100 2.2043 0.8203 3.9610 60.5537 0.0000
TWR 2.2313 1.1227 1.8969 9.6357 978.6283 0.0000
NDP 1.7463 1.6427 0.6366 2.5293 30.8660 0.0000
SED 6.1567 5.9752 0.2288 1.5147 40.4596 0.0000
RSD 0.3706 0.4836 0.5356 1.2869 68.3789 0.0000
AST 0.6791 0.4674 -0.7673 1.5888 72.8071 0.0000
MDS 0.2985 0.4582 0.8806 1.7755 77.0743 0.0000
SPT 0.7239 0.5003 0.8095 14.6739 2326.5990 0.0000
FST 0.5572 0.4973 -0.2304 1.0531 67.0472 0.00 00
CRA 0.9726 0.1633 -5.7943 34.5736 18947.3600 0.0000
BNK 0.5622 0.4967 -0.2507 1.0629 67.0662 0.0000

Source: Calculated by the author.

A) Estimate of Binominal logit Regression:

Binominal logit model predict the probability for woman to be in labour
Considering female labour force participation we estimate a binominal logit model. Researcher
has used two tailed test of significance or Z statistics for determining the acceptance or
rejection of our null hypothesis.

Table no. 4: Binomial

logistic regression analyses of the sample data

force or not.

Independent Variable Coefficients z- Statistic

C -2.524426 -1.450246
Educational attainment (non -formal education reference category)

EDP -0.397914 -0.450289

EDM 1.906605 2.062054

EDS 2.737462 2.833 570




EDI 3.911647 4.110180
EDB 4.289961 4.305477
EDH 6.876929 5.894307
Age groups [age 3 (36 -45)] reference category
AG1 1.318340 1.335006
AG2 0.612510 0.713440
AG4 1.194194 1.059791
AG5 -5.447751 -3.290829
Other socio -economic variable s

MTS 4.504908 4.270836
CH1 -0.391704 -1.287050
CH2 1.439821 4.340549
HHS -0.717353 -3.661589
TWR 0.564953 2.464560
NDP 0.508915 "~ 1.889279
SED -0.125096 -1.855172
RSD 1.014916 1.643630
AST -3.368075 -5.269018
MDS -1.553605 -3.393622
SPT 0.121737 0.220437
FST 3.424701 5.249946
CRA -0.692138 -0.508010
BNK -1.662329 -2.539529

Log likelihood -83.18318 Probability (LR stat)

0.000000

LR statistic (24 df) 387.3266 McFadden R -squared 0.699533

Size of sample 402

Source: estimation by author using E -views statistical software.

Note: Significant at 1% = *

**  Significant at 5% = **, Significant at 10% = *

Female educational attainment is the most important factor that forces a female to participate

in working activities. Investment in education is regarded as investment in human capital

because it gives us a flow of returns in the afterward life (Backer, 1964 ). With increase in
education people become more productive and skilled and become more equipped with
knowledge. Educational attainment is positively and significantly related to economic outcome

as being employed. Primary level of education is positively
decision but the results are not significant. The middle level of education also positively and
significantly influences a female to participate in economic activities. Secondary level of

education also cast a strong and positi

related to female employment

ve impact on female labor force participation. The

results are significant at 1 % level of significance. The coefficient of Intermediate level of
education is positive and has a

earning activit ies.

strong significant

Bachelors and higher level of education have a strong and significant impact on female labor
force participation and results are significant at 1 %. Highly educated and the professionals
have more attitude toward ear ni ndsoancnportant teieengnant Fe mal e 6 s
of female work participation. It is important to state that age plays a remarkable role in

allocating a woman into working and non
categorical variables for age of female in orde

FLFPR. As dummy variables we have selected five age groups (16
and 56 -65). Age group 36 -45 has been selected as base category. As number of years of age

increases, it motivates a femal

e to be an active participant in labor

-working activities. We have introduced different
r to see the impact of different age groups on

-25, 26 -35, 36 -45, 46 -55,

market (Khandker, 1988).

Females belonging to age groups (16 -25), (26 -35) and (46 -55) years have more attitudes
towards working activities. As age of female increases they become more skilled and

professional. In the  age group (46

-55) females mostly have grown up their children and now

they have more time for working activities. The coefficient of age group (56 -65) is negative
which shows that the females of this age group do not want to be employed. The reason may
be that the female are not able to work efficiently due to bad health in this late age.

i mp a



Marital status positively and significantly determines the decision of a female to participate in

market activities. Married females have more responsibilities to fulfill and they also want to
share the financial burden while the unmarried are not interested in learning activities.

Females having more children of age less than 10 years are less likely to participate in
economic activities because a female has to look after her child in this early age group.
Results are significant at 1% level of significance. Presence of children of age above 10 years
positively related to female employment because the children of this age group can better

look after themselves. Results are significant at 1% level of significance. Presence of assets
negatively and significantly related to female labor force participation. Presence of assets

means that females are enjoying the basic needs as well as luxuries of life and they do not

need to be an employee. Household size being a significant determinant, negatively related to

the decision of a woman to take a part in earning activities. As size of the household increases

females are less likely to be an active participant of the labor market. Th e reason is that with
large no. of household females have to fulfill a large no. of responsibilities and they have no

time for earning activities. Total working members of the household are positively and
significantly related to earning activities because the presence of more workers in household
motivates a woman to take a part in working activities. Presence of dependents pushes a

female toward working activities because female have to fulfill the basic financial needs of the

family. The coefficient of family setup is positive and shows that more of the females residing

in joint family are doing jobs as compare to nuclear families. In joint families there are more

members left in household to fulfill the other household responsibilities. The estimates of the
residential areas shows that females living in urban areas are more likely to be employed as

compare to females reside in rural areas. This is because in urban areas females have more
opportunities and more facilities that they are enjoying and the wh ole atmosphere increases
the chances to get a job for a female. Presence of major disease restricts a female to have a

job. This variable is a hurdle in the way of getting job and to continue job efficiently. Females

having working spouse are more likely t 0 participate in earning activities. Spouse education
negatively and significantly influence the womands par
reason may be that the educated spouse already has greater opportunities to work or have

enough earnings to fu [fill necessities of life. So, a female has no need to do a paid work.
Access to credit negatively and insignificantly affects FLFPR. The presence of bank in
residential area negatively related to female labor force participation.

a) Estimate of multinomial logit model

Binomial logit estimates of the determinants of female labor force participation, probability of

being active female worker of age (15 -65). This section deals with the analysis of
determinants of di fferent f emal e 6 sd werkep, Iselfy tempioyed, st at us
under employed and casually employed. We have selected salaried work as a reference

category. Table: 5 shows the multinational logit estimates of the determinants of casual wage

worker. Table: 5 is organized into three columns. Fir st column describes the nature of

explanatory variable. Other two columns describe the estimated parameters and the

corresponding Z - statistics respectively.

Table no. 5: A mul tinational |l ogit estimate of determinants o
bein g casual -employed -Economically active females.

Independent Variable Coefficients Z- Statistic
C 1.437 0.46
Educational attainment (non -formal education reference category)
EDP 23 0.00
EDM 3.743 7 2.36
EDS -1.478 -0.90
EDI -1.226 -0.79
EDB -3.715 -1.84
EDH -24 -0.01
Age groups [age 3 (36 -45)] reference category
AG1 3.986 2.41
AG2 3.365 3.03
AG4 -2.217 -1.60




AG5 5.945 0.68
Other socio -economic variables

MTS -1.141 -0.49

CH1 -0.2928 -0.57

CH2 0.9859 2.48

HHS 0.3095 0.78

TWR -0.4640 -1.00

NDP -0.3224 -0.82

SED -0.17799 -1.80

RSD -1.689 -1.68

AST 2.0002 ~ 2.18

MDS 1.954 1.90

SPT 0.195 0.07

FST -1.7052 -1.76

CRA -3.782 7 -2.01

BNK 2351 " 2.31
Log-likelihood = -147.127 Goodness  -of-Fit Tests: Method Chi -Square DF P
DF =72, P -Value = 0.000 Pearson 730.777 576
0.000 Test that all slopes are zero: G = 284.046, Deviance  291.482
576 1.000
Sour ce: Results are based on Au ttdbstatitisal softwdrece ul at i ons
Note: Significant at 1% = * **  Significant at 5% = **, Significant at 10% = *
The constant term in multinomial estimates shows the insignificant impact . Here itbs

that the excluded variables of the model are of no importance. Female as being casually
employed worker is influenced by the level of education. Education turns out to be a
significant factor in determining casual employment of a female.

The coefficient of primary level of education is positive with casual employment but the

impact is not significant. Middle level of education is positively related to casual employment

because less educated females are more likely to participate in working activities as being a
casual wage earner. And the results are significant at 1% level of significance. As, education

level increases to secondary and intermediate level, it also restricts a female to be a casual

wage earner. The coef flevel of edudationi$ nedgative dné dhavs @énsnverse
relation with casual employment. And the results are significant at 5%. Higher level of
education also reduces the probability of being casually employed. The reason is that females

want to be salaried w orkers or want to have a job on permanent basis as they are highly
qualified. Females with low level of education do not have enough opportunities to find a job

on permanent and salaried basis. So less level of education allocate a female into casual

empl oyed category. Females having master degree do not want to be casually employed.
Investment in human capital is very important factor for allocating a woman into casual
employment. Females belonging to age group (16 -25) and (26 -35) are more likely to
parti cipate in earning activities as a casual wage earner. The reason may be that females do

not yet complete their education or because of early marriages and presence of children in

this low age group a female cannot give proper time to working activities so, they want to
work on casual basis. Age groups (46 -55) of a female worker also have a negative and
insignificant impact on casual employment of a female worker. Age group (56 -65) positively

related to female casual employment.

Marital status of worker is negatively and insignificantly influences the casual employment
status of a female. The reason is that married females want to have a job on permanent basis

and do not want to be casually employed. Numbers of children below 10 years negatively and

insignif icantly related to casual wage worker. Presence of children above 10 years positively

and significantly related to casual employment. As one of the number of children above 10

years increase the probability of being casual employed increases. The reason is that females
having more children they need more finance to feed them and for bringing up them in a

better way. And she prefers to work than to remain free at home. Household size positively

related to casual employment. Females with greater number of hou sehold are more likely to
be a casual employed because other household tasks can be made fulfilled by the other
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household members. Family setup is negatively and significantly related to casual
employment. Females that are living in joint families do not w ant to have a job on casual
basis as compared to nuclear families. Number of dependents also negatively related to

casual employment status. With more number of dependents females gives more time to
household activities and prefer to stay at home.

Region of residence also negatively affect the female as being casual employed. Females

living in rural areas are more likely to be casual employed. Our results shows that in the

presence of assets a female do not want to have a full time work. Because she is al ready
enjoying the facilities of life and have no more financial needs. Major diseases positively

related to female employment status. Health of workers determines their employment. In this

analysis major disease turns out to be a significant variable tha t determine casual
employment. The reason may be that the female involved in major disease do not work
efficiently o full time basis. Total working in a family negatively related to casual employment.

As no. of worker at home increases a female is less lik ely to be a casual wage worker.
Working spouse is positively related to female casual employment. And educated spouse
negatively related to female casual employment. Access to credit negatively and significantly

related to female casual employment. And pr esence of bank in residential area positively and
significantly related to female employment as being a casual wage worker.

Table no. 6: Mul tinati onal |l ogit estimate of determinants

being self -employed -Economically activ e females

Independent Variable Coefficients z- Statistic
C -1.441 -0.60
Educational attainment (non -formal education reference category)
EDP 22 0.00
EDM 2.235 1.24
EDS 2.520 ° 1.62
EDI 3.057 "~ 2.00
EDB 1.097 0.72
EDH -0.684 -0.43
Age groups [age 3 (36 -45)] reference category
AG1 3.360 3.33
AG2 1.5745 2.09
AG4 -1.3423 -1.56
AG5 -17 -0.00
Other socio -economic variables
MTS -1.091 -0.79
CH1 -0.2981 -0.90
CH2 0.3601 1.27
HHS -0.0614 -0.27
TWR -0.3242 -1.03
NDP 0.2547 1.13
SED -0.00821 -0.14
RSD -0.9109 -1.43
AST 0.6889 1.35
MDS 0.3805 0.58
SPT 0.142 0.09
FST -1.4085 -2.39
CRA 0.479 0.36
BNK 0.5532 0.87
Log-likelihood = -147.127 Goodness  -of-Fit Tests: Method Chi -Square DF P
DF =72, P -Value = 0.000 Pearson 730.777 576
0.000 Test that all slopes are zero: G = 284.046, Deviance 291.482
576 1.000

Source: Results are basedon A ut hor 6s cal cul attabotatisticalseftvarg Mi n i
Note: Significant at 1% = * **  Significant at 5% = **, Significant at 10% = *
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Educational attainment plays a significant role in determining female employment as being
self-employed. Level of educa tion positively and significantly related to self -employment.
Probability of being self -employed increases as there is one unit increase in education. There

is positive relationship between education and self -employment. Self -employment increases
with incr ease in education, because more educated persons can run their own business more

efficiency and actively. Relationship of self -employment with primary and middle level of
education is positive. Because less educated females are more likely to participate i n working
activities at home | i ke stitching and embroidery &etc.
level of education also positively related to female employment as being self -employed. Our
results clearly show that as education level increases it enh ances the probability of being self -
employed. Higher level of education negatively related to self -employment. The reason may

be that highly educated females want to be salaried employed instead of self -employed. Age
of female also turn out to be very sign ificant determinant of self -employment. Females
belonging to age group (16 -25) and (26 -35) are more likely to participate in earning activities

as a self -employed because with less age they did not complete their education that they get

a salaried job. The  coefficients of age group (46 -55) and (56 -65) shows a negative and
insignificant impact on self  -employment of a female worker. Reason for this negative sign of

slop coefficient is that, they are not so much productive and active in their latter age groups

and are unable to run a business on self -basis. Marital status is negatively and insignificantly
related with self -employment. Married women are less likely to participate in self -
employment. Number of children below 10 years restricts a female to be self -employed
because in presence of children it is difficult for a female to run her own business. Presence of

children above 10 years allows a female to be self -employed. Household size is also a main
determinant of female employment status, as self -employed . Household size negatively
related to self -employment. Females with high number of household members are less likely

to self -employed because a large numbers of home based activities and responsibilities are to

‘N

be fulfilled by the females while living at home. Family setup is negatively and significantly

related to self -employment status. Females that are living in joint families are less likely to be

aself-empl oyed as compared to nuclear families. I'n joints
respons ibilities at home. Number of dependents also positively related to self -employment

status. With more number of dependents females gives more time to household activities and

prefer to perform a paid work at home. Region of residence negatively affect the f emales

being self -employed, urban women are less likely to participate in active workforce as self -
employed because they prefer to work at permanent basis. Major diseases positively related

to female employment status. In this analysis major disease turns out to be an insignificant
variable that determine self -employment because healthy females want to be salaried worker.

Total working in a family negatively related to self -employment. As no. of worker at home
increases a female do not need to be self -emplo yed. Working spouse is positively related to

f e mal e éamplesyménfand educated spouse negatively related to female self -employment.
Access to credit and presence of bank in residential area positively and insignificantly related

to female employment as a self -employed because as she can get credit easily she has more
chances to start her own business.

Table no. 6: Mul ti nati onal l ogit estimates of determinants of
being under -employed -Economically active females

Independent  Variable Coefficients z- Statistic
C -4.836 -1.41
Educational attainment (non -formal education reference category)
EDP 22 0.00
EDM 2.954 1.83
EDS 0.589 0.39
EDI -2.631 -1.45
EDB -3.108 © -1.76
EDH -5.499 -2.21
Age groups [age 3 (36  -45)] refere nce category
AG1 4431 " 3.22
AG2 2734 " 2.59
AG4 -1.315 -0.99




AG5 | 5.266 | 0.60
Other socio -economic variables
MTS -2.814 -1.34
CH1 -0.9461 -1.90
CH2 0.2960 0.87
HHS 0.8542 2.49
TWR -0.6532 -1.44
NDP -0.0855 -0.24
SED -0.09456 -1.05
RSD -1.5289 -1.56
AST 0.1258 0.14
MDS 21726 2.37
SPT 5.333 ~ 2.03
FST -1.9268 -2.06
CRA -1.512 -0.88
BNK 2.1521 ~ 2.21
Log-likelihood = -147.127 Goodness  -of-Fit Tests: Method Chi -Square DF P
DF =72, P -Value = 0.000 Pearson 730.777 576
0.000 Test that all slopes are zero: G = 284.046, Deviance  291.482

576 1.000

Source: Results are based on Aut

Note: Significant at

The results of estimates of the multinomial logit model of the under employment are
ddle level of education is positively related to under
employment the reason may be that less educated females cannot utilize their potential
efficiently. The reason behind this is that if worker is less educated they are not able to

le job. They have less probability and opportunities to be a salaried
employee. Secondary, intermediate, bachelors and higher level of education negatively
related to female employment as underemployed. More educated females not work as an

described in table: 7. primary and mi

engage in highly profi

underemployed wo

and significantly determine female underemployment. Attainment of an incremental year of
respondent so
by attaining an incremental year of education. As educational status of a female
increase the probability of being an underemployed decreases significantly. With more

education
steadily falls

1% =*

hor 6s

cal cul at rtabrstatistivassoftwgre. Mi n i

**  Significant at 5% = **, Significant at 10% = *

rker. Educations as a determinant of female underemployment negatively

negatively

rel ated

t o

education and professional skills woman want to be a full time worker. so as a woman atta

higher level of education the probability of being an under employed worker falls. Age of the
respondents negatively related to female underemployment as compared with salaried
related to female un

employment. Age

(16 -25),

(26 -35) and (56
employment. Women would be less likely to be underemployed belonging to age group (46
55) because a female is much efficient and productive and have more attitude toward paid

-65) positively

work as salaried employed. As a woman grown up she become more experienced a

professional and she would not been an under employed person having more skills and
professionalism. With increase in age she would be able to work more hours a day because

married woman having more no. of infants she has not enough time to give to

activities and with increase in age as child grown up she will be able to be a full time job

holder.

Marital status is negatively related with underemployment. Married woman are less likely to
be engage in paid employment as an underemployed wag

10 years restricts a female to be under

employment status as an underemployed employee. Large no. of children has need of more
time for caring of them and for seeing other househ

nd more

working

e earner. Number of children below

-employed. They inversely affect the female

above 10 years insignificantly allows a female to be under
also positively related to females under

influence the female employment statu

old accomplishments. Presence of children

-employed. Spouse participation
-employment. Spouse educations also negatively

s as an underemployed worker. Females having highly
educated and salaried spouse are less likely to be a part of underemployed work force.

Presences of assets encourages a female to be a part of active workforce as an under

employed, Just in the presence o

f assets a female do not work in her full potential.

der

under emg



Household size is positively related to female employment status as an underemployed

participant of the workforce. Presence of more member in the household means that a female

have to see other househol  d activities and duties and due to this she cannot do her paid work
efficiently. Joint family and urban residence also influence female labor force participation in

comparison with rural residence and nuclear family setup. Presence of bank in residential a rea
positively and significantly related to female employment as an under employed Access to

credit negatively and significantly related to female under employment, with access to credit

she can do her work efficiently.

Conclusions and policy recommendat ions

We have concluded that age, educational attainment has a positive impact on female
employment as a paid worker. Each additional year of schooling increases the probability of

being economically active participant of labor force. Education also increa ses the chances to
be a self -employed and decrease underemployment. Marital status and presence of children
above 10 years also positively influence female labour force participation. Presence of children

below 10 years restricts FLFP. Presence of assets a nd household size negatively and
significantly related to female employment while inverse is true for other employment status.

As size of household increases people are less likely to participate in active workforce in all
employment status except self -emp loyment. Total working in family and no. of dependents
positively affect female decision as an active earner while it has a negative effect on self -
employment and underemployment. Presence of major decrease restricts a female to be an
employed. Spouse par ticipation in economic activities encourages female employment into

any employment status. Joint family, urban residence positively related to female
employment, while it has inverse relation with other employment status, as compared to

nuclear family and  rural residence. Females having educated spouse are less likely to be in
active workforce because they do not need to do a job to share the financial burden.

We have also concluded that at least a female have education more than primary level to

enter in the labor force. So, the huge investment should be made for the provision of
educational facilities. For both males and females technical and vocational training institute

should be established.  Attainment of professional degrees should be made possible es pecially
for rural areas.  To adjust the sphere labor more labor intensive industries should be installed.

To improve the health condition of workers hospital should be built at each union council

level.
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ABSTRACT

Unemployment is caused by workers moving to new plants utilizing n ew technology.
destruction effect. o) (Aghion and Howitt, 1998)

Considering the goodness of fit and estimation results, we can see that, in the past, the evidence is

strongly in favor of the capitalization effect of growth on unemployment in the U.S. economy. However,

the increase of the estimated random coefficient in the early 2000s shows also the offset effect of
creative destruction. In addition, we can see the decreasing trends of those capitalization effects.

Finally, we share a common view with Blanchard (2006) that the relatively high unemployment rate in
2002~2003 comes from investorsd skepticism about t he
cannot | ead to a high rate of investment (little ficapi
Introduction '

We c an ask whether technological progress through R & D creates or destroys jobs in the U.S.

On one hand, it is said that productivity growth stimulates demand and the creation of jobs

because firms want to capitalize on more rapidly growing productivity. On t he other hand,
there is the view that technological progress destroys jobs. (Aghion and Howitt, 1998)

In Principles, Ricardo touched on the negative effect of innovation on unemployment. In this

paper, we show how modern economic tools can be used to anal yze under what conditions
the encouragement of more innovation will reduce unemployment.

inion that such an application of ma:«
ect of saving | abdoyp.2699s a general goc

n o
=N

I have been of opi
ould have the eff
In this paper, we discuss the most recent three decades of data on the input for knowledge, R

& D, and unemployment. In particular, we explore the hypothesis that technological change
represented by R & D investment increased the unemployment rate. We argue that

technological change would plausibly lead to a decrease in the unemployment rate in the U.S.

1 The author thanks participants at the WEAI Conference.



Davis and Haltiwanger (1992) show those periods of high unemployment tend to be periods of

high job turnover. Since industrial innovations ra ise the job destruction rate through skill
obsolescence, there will be a positive relationship between growth and unemployment.

In general, unemployment is caused by workers moving to new plants utilizing new

technol ogy. This is callcad otnheffiercdatdoi Ho wkestrr,utechni c:
take a form that can be utilized by existing plants. Then investors will be encouraged to
create new jobs to benefit from future technical advan

effecto (Aghip®8and Howit

Nishida M., A. Petrin and S. Polance (2013) estimate the decomposition of labor productivity
in 25countries due to input reallocation. They conclude that weak gains from measured
reallocation and strong gains from within -plant reallocation 2.

Schimer (2012) proposes that employment exit probability is irrelevant to macroeconomic

labor market model. He uses time -series data to estimate job finding and separation rate. His
argument may contradict to endogenous growth model, but we examine this is sue in future
research.

The past 30 years are implicative since we saw a productivity slowdown common to
industrialized countries with continuing structural economic change. In the meantime, the

U.S. and other developed countries are often said to have s o-called fAjobless growth. o
of economic growth,  the rate of employment does not rise accordingly. fiJobless growth 0 has
been an important concern in the U.S. in recent years

Table 1: The rates of economic growth (GROWTH) and
unemployment (UNEMP) in the U.S. (%)(OECD)

ENTRY 2000 2001 2002 2003 2004 2005 2006
UNEMP 4.0 4.7 5.8 6.0 5.5 5.1 4.6
GROWTH 3.69 0.76 1.61 2.52 3.65 3.08 2.87

The question of whether faster technological progress speeds up the destruction of jobs in the

US will be the mai  n focus of the present paper. We review new models of intentional indust rial
innovation. We deal with innovation that enhances a plant unit's productivity (Aghion and
Howitt, 1998)

Economic Growth Model and Data
2.1 Labor markets

Labor markets are char  acterized by high rates of turnover. In the U.S. manufacturing sector,
more than 3% of workers leave their jobs in a typical month. In addition, there is high
turnover of jobs themselves. In the U.S. manufacturing sector, at least 10% of existing jobs
disappear each year. * These data suggest that a large portion of unemployment is the result
of the dynamics of the economy. Constructing a friction model for the labor market requires
moving a market with matching process. When workers and jobs are heterogeneo us, the
labor market has no characteristics of a Walrasian market. Workers and firms engage in a
process of trying to match up specific needs. Since this process has some friction, it results in
unemployment * (Romer, 2006).

Much literature has tried to cha racterize how equilibrium unemployment reacts to the rate of
technological change. Two approaches are divided on that view (Hornstein et al., 2005).

The first approach (Aghion and Howitt, 1998) argues that new equipment enters the economy
throughthecrea t i on of new matches (ficreative destruction effe

2 They use variants of the Bailyat (Brookings Papers Econ Act Microecon 1287,1992) (BHC) decompositions

3 Davis and Haltiwanger, 1992.

41n addition, it may have implications for how employment respond to technological progress.

5 Generallygcreative destructiofiis used to point the following fact. The successful monopoly innovatdrajesthe profits(rents) of the previous generation by reducing

it obsolete.


http://link.springer.com/article/10.1007/s11123-013-0380-9#CR4

The second approach (Mortensen and Pissarides, 1998) proposes the alternative view that the
new technologies enter into firms through the process of upgrading plant units. For small
valuesoftheupgra di ng cost, unemployment falls with growth (fAca

Hornstein, Krusell and Violante (2003) try to resolve the issue quantitatively. When they
parameterize the model to match some features of the U.S. economy, they find that (in the

vintag e-matching model) the link between capital -embodied growth and unemployment does
not strongly depend on the form through which new technology enters into capital goods. The

intuition for this (equivalence) result is that upgrading can be more effective if it is costly for
vacant firms to find and hire workers.

We will now turn to the analysis of how technological progress affects frictional unemployment
in the matching model in later section.

2.2 The 1990s inthe U.S. ©

In the short term, an increase in the rate of technological progress can lead either to a
decrease or an increase in the unemployment rate. The last decade in the U.S. provides an
example of each type. (Blanchard, 2006)

During the latter half of the 1990s, the increase in productivity gro wth came with a large
increase in output growth and a steady decrease in unemployment. Productivity growth was

unusually high during the second half of the 1990s (1996 -2000). The increase in growth rates

is related to an increase in the use of information technology (IT). ' The result of output
growth in excess of productivity growth was a steady decrease in unemployment. 8

During the late 1990s, output growth was high, and firms had optimism. For firms, the New
Economy appeared to justify high rates of inv estment. If technological advances took a form
that could be utilized by existing plants, investors would be encouraged to create new plants

and vacancies (ficapitalization effecto).

In 2001, the U.S. economy went into a recession. However, output growth w as positive in

2002 and 2003. Surprisingly, unemployment was still high. The recovery was the jobless

growth (recovery). Labor productivity growth (averaging 3.7%, Blanchard 2006) and total

factor productivity growth (over 2%, OECD) were high. Therefore, t he plants seemed to have

a short l'ifeti me, and hence, the proportion of wor ker s
destructiono).

Unenployment and Prtoductivity

—=— GROWTHCY
UNEMPCY
TEP

%
o

Year

6 Blanchard, 2006.

7 By the late 1990s, this contribution of capital accumulation had risen to 0.8% points from 2.5% output growth. In adié¥iaytthat the half of the risa total factor
productivity(TFP) growth is due to the information technology.(Bureau of Labor Statistics, 2000)

8We can consider the following elementary identity.(Blanchard et al. 1996, Blanchard 2006)

Employment= (output) / (productivity).

9 Chang andHejkal(2004) segobless growtl as increasing of lags for cyclical lagging of employment.



Figure 2.1:  Cyclical Factors in GDP and Unemployment Rate in the U.S. (Source: OECD) 10

We extracted the cyclical factors for growth and unem  ployment through this HP filter (Fig.
2.1). Overall, an increase in the GDP (GROWTHCY) is associated with a decrease in the
unemployment rate (UNEMPCY). We can also find that during the late 1990s, (denoted * in

Table 2.1 output growth w as high. The increase in productivity growth came with a steady
decrease in unemployment.

Later, in 2001, the U.S. economy went into recession, but output growth was positive in 2002

and 2003 (denoted P in Table 2.1 ). However, unemployment was high then.

Figure 2.2: The Growth Rateof TFP and Unemployment Rate in the USource: OECDY}
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Table 2.1: The Growth Rateof TFP, GDP and Unemployment Rate in the U.S.
(Source: OECD)

TFP growth (%) Unemployment rate (%) GDP growth

1996 1.73 5.4 3.75%

*1997 0.96 4.9 4.55%

*1998 1.15 4.5 4.22%

*1999 1.49 4.2 4.49%

2000 1.3 4 3.69%

2001 0.83 4.7 0.76%

2002 2.03 5.8 1.61%

2003 2.38 6 2.52%

P2004 2.07 55 3.65%

P2005 1.16 51 3.08%

2006 0.69 4.6 2.87%
2.3 Growth and unemployment: Schumpeterian G rowth Model (Aghion and Howitt; 1994,
1998) 2
The economy comprises (infinitely lived) workers. 3 Each worker is endowed with one unit of

labor services and a stock of X units of human capital. All individuals maximize the linear
preferences:

10 TFP denotes the growth rate of productivity.

11The upper curve denotes the change in the rate of unemployment.

12 We can also consider search and matching m@@issarides 1985; Romer 2006), but omit in this study.



U(C)=E o, Uc,e "dt
r: the subjective rate of time preference (= interest rate)
c,: the current consumption flow at time t.

Each plant unit embodying a technology 1 consists of a worker and a variable amount of

human capital x. A worker is well matched and the plant -specific.

The production function for output is given by

Y=AF(x-a) Q)

a :(> 0) the minimum human capital input representing overhead costs.

A=A ,e% denotes the plant unit's productivity. A ¢ will eventually become unable to cover the

uni tds overhead <cost (in human capital). At this poi n:
unemployment. We consider what will be the finite lifetime S of a production unit. As usual in

endogenous growth model, A is assumed to be a function of R &D investment.(R&D -based

model)

We can calculate the profit from the plant.
Max { A (F(x-a) T px}

Because the price of human capital p grows at the steady -state rate g, the unit will produce
less and less. In equilibrium, there is an inverse relationsh ip between the growth rate and the
duration of a plant S. We can explain unemployment and vacancies if we introduce some type

of friction into the labor market. The key to unemployment and vacancies is the process of
workers searching for jobs and business es searching for workers.

During the process of search, some job seekers are unemployed, and some positions remain
vacant. The rate of job finding depends on such things as the income available while
unemployed and the level and shape of the distribution of wage offers.

We assume a time -consuming matching process with a finite rate of matching m(u+E, v). 1
The total matching rate m is an increasing function of v. Unemployment may be the result of

matching workers and jobs in a changing and growing econom y. Finally, the flows into
unemployment also plays role in job matching process, so matching rate is also function of
employment.

In steady -state, the equilibrium rate of unemployment is determined as follows. First, the flow

of workers into unemployment i s the rate of production wunits
number of units currently producing, (1 -u). Second, the flow of workers out of unemployment
is the rate at which they are matched with plants (job finding rate): p(v) = m(u+E, v). 1o

obsol

An adverse s hock to a firm's production function could lead to a discharge. " The change in
unemployment and vacancies involves the interplay between job finding and job separation.

In equilibrium, (1 -u)1/S = p(v), or equivalently, using the above expression for | ifetime of
plants S,

u=1 -p(v)S

13We index them from O to 1.

14 A technology of vintage t.

15The numbers of employed and unemployed workers are denoted E and u, and the numbers of vacant jobs are denoted v. (bhemrdtzed) whe labor force
involved in the matching.

16 Since we can normalize the labor force to 1, we can represent it as m(1, v)/1.

17 The pb separation rate would be higher in industries that are subject to frequent shocks to technology.



This unemployment equation implies a direct creative destruction effect of growth on

unemployment. *® Meanwhile, the capitalization effect works in the direction of increasing the

l evel of vacancies 6 and decreasing unemployment. I n t
equation using a state space model to see which effect dominates the other in the U.S.

economy. We focus on the determinants of natural rate of unemployment. It is determined by

job -finding rate and job  -separation rate.

Let (1/S) be the job separation rate and p(v) the job finding rate. The change in the number
empl oyed during agivenebyi od, gL, 1is

gL = p(vUS)Iil-u) )

Note that the first term, p(v), is the number of unemployed who find jobs during a period,
and the second term, (1/S)(1 -u), is the number of employed who lose jobs. This equation
says that the cha nge in employment equals job findings less job separations. 19

There also is a negative effect, namely a capitalization effect, whereby an increase in growth
raises the rate of returns of a plant, thereby encouraging more job creation.

If we introduce the possibility that plants can upgrade their technology, the capitalization

effects appear. Before becoming obsolete, production units can (costless) adapt to the newest

technology. This capitalization effect increases the equilibrium level of vacancies and hence
decreases unemployment. The increase in growth acts positively on the equilibrium rate of

vacancy creation. It reduces the net discount rate at which production units capitalize the

expected income from future upgrades.

In normal times, there are su bstantial flows into and out of unemployment. One good way to
measure normal conditions is to take averages over specific long periods. For the period of
1994 through 1999 in the U.S., average conditions were as follows (Blanchard, 2006):

Job-separation r ate, (1/S): 1.5% per month
Job-finding rate, p(6): 1.8% per month

2.4 The Second Generation Endogenous Growth Models 20

2.4.1 Implication of the model

The Schumpeterian second generation endogenous theory of growth [Young (1998), Aghion -
Howitt (1 998)] provides a way of deleting the scale effect. L However, in this paper, we retain

the characteristic of fiscale effé&cto in this Schumpeter:i

A single final -good (or aggregate consumption) sector produces a homogeneous output

good C, according to the CES technology

18 . . . Lo . . . . .
Holding vacancies constareconomic growth by R D activities raises the job separation rate (1/S), thus increasing unemployment.
191n addition to the direct effect that works through the jaestruction rate, there is an indirect effect working through the-fsbation rate p(y. This indirect creative

destruction effect reinforces the direct creative destruction effect by reducing thesjehtion rate p(v).
20Thisclassification and summary of gromthodels mainly comé&om Jones(1999).
216Scale effeé@means that the sam&& Deffort can lead to sustained growth of productivity.

22 Young(1998) arguethat as population increases, tlrangeof goods over which R & D is spread also grow



We consider the relationships between labor market variables. We introduce hiring costs
(=cA ;) and assume that the wage being sought is proportional to the technology (w =aA,).

There is also the quit rate, b, of workers.

In this Schu mpeterian model, there are various exogenous variables: quit rate, the cost of
hiring and parameter of real wage level, etc. Also, there are endogenous variables: job

separation, job creation and (natural) rate of unemployment.(For details, see <Appendix>)
2.4.2 The Hypothesis Being Tested

From these analyses, we can choose some hypotheses for empirical testing research (Aghion
and Howitt, 1988):

1) Growth Rate

The growth rate of output g A IS an increasing function of R & D fertility 1 and a decreasin
function of the level of real wages w, the hiring cost c, the (real) interest rate and the quit

rate of workers b.
2) Job Separation Rate

The growth rate of output g A affects the job separation rate positively.
3) Unemployment Rate

The employment level (or the unemployment rate) is a decreasing (increasing) function of the

growth rate of output g 4, the hiring cost ¢, and the quit rate of workers b.
4) Job Creation

The rate of job creation is a decreasing function of the growth rate of ou tput g 4, the hiring

cost ¢, and the quit rate of workers b.

i . Economic Growth and Labor Market: Empirical Analysis
3.1 Data and empirical analysis: Growth and unemployment

The data set consists of macro  -economic variables, such as rate of unemployment, GDP,
wage, etc., observed for 26 years (1981 -2006) in the U. S. They were obtained from OECD
and IFS. Multifactor productivity comes from BLS. In equation (1), it is denoted as A t). Its
baseline index is 2000=100.0. All employees for whom data was collected were aged for 16

years and over. White and Reiter (2011) construct plant -level Solow residuals. They estimate
every contribution from U.S. manufacturing plant to industrial demand.

B Hiring cost may include fixed cost associated with maintaining a job equal to jobhgosst.



Some monthly data for labor market variables, like the job separation rate used in section

3.4, were obtained from BLS. * We use a proxy variable for the growth index of industrial
production for the period of March 2003 to October 2007. The job hire (job creation) rate
comes from BLS, and is based on total nonfarm workers. Employment level is collected for 16
years and over.

The to tal separation rate is based on total nonfarm workers.

In this section, we mainly test the predictions for growth and unemployment set forth by
Aghion and Howitt (1998).

3.1.1 Natural Rate of Unemployment: HP Filter

The Hodrick -Prescott filter is a smoot hing method that is widely used among
macroeconomists to obtain a smooth estimate of the long -term trend component of a series.
The method was first used in a working paper by Hodrick and Prescott (1997) to analyze
postwar U.S. business cycles. %

We extrac ted the series for (unobservable) natural rate of unemployment (HPTRENDOL; u)
through this HP filter: <Table 3> (Column 1) Estimation Results for Natural Rate of
Unemployment (HP Filter)  ?’ - Capitalization Effect

Figure 3.1: Estimation Results for NaturBate ofUnempolyment (HP Filter)

82 84 86 88 90 92 94 96 98 00 02 04 06

— HPTRENDO1

Table 3: Estimation Resulfé

1) Cap. 2) Cap. 3) Creative

Dependent Variable | U(trend) U(cointegration) TFP SEPAR

Sample 1982 2006(annual) (annual) (annual) 2003 2007(monthly)
Coefficient | Prob. Coefficient | Prob. Coefficient | Prob. Coefficient | Prob.

c - 1767 0.045* 5.507776 0.0235* 2.167728 0.0004*

LOG(RD) -0.679 0.005* -1.709 | 0.088* 1.26073 0.0078*

WAGE 0.036 0.001*

LOG(CPI) 1.973 0.009*

IPTREND 0.011096 0.0478*

?*In general, job separation rate may be obtained from JOLTS.
*BLS provides the employment rate rather than job liireation) rate. It may cause some problgim

interpretation of results.
26 Technically, the HP filter is a twsided linear filer that computes the smoothed series s of y by minimizinggttienceof y around s,

subject to a penalty that constrains the second difference of s. ThatH§, flier chooses s to minimize some objective fuction.
27If estimated coefficient is statisally significant, we denote *, or **, by 5% or 10% significance level, respectivelly AR(1) denotes firsrder autocorrelation
coefficient, hereafter.

28If estimated coefficient is statistically significant, we denote *, or **, by 5% or 10% s#gé level, respectivelAnd, AR(1) denotes firstder autocorrelation

coefficient, hereafter.



TFP
R&D efficiency
GROWTH*100
. -
AR() 0.944 0.000 0.235457 | 0.0078* 0.342542 | 0.0112*
4) Cap. 5) Creative 6) Creative
Dependent
Variable TFP(GMM) U(GMM) u HIRER HIRER/IP
Sample (annual) (annual) (monthly) (monthly)
Coefficient Prob. Coefficient Prob. Coefficient Prob. Coefficient Prob. Coefficient Prob.
C -6.1731 0.0111 5.251053 0.3975 3.198633 0.1338 3.548754 0 0.034097 o
LOG(RD) 1.388635 0.0026*
WAGE 0.396332 0.791
LOG(CPI)
IPTREND
TFP -1.23198 0.0691**
R&D
efficiency 1.013505 | 0.0964**
GROWTH*100 -0.08408 0.0007* -0.000931 0.0003*
AR(1) 0.885974 0 0.5974 0 0.606257 0
We examined a simple regression model of the natural rate of unemployment u ¢ for te chnical
innovation represented by a proxy variable, R & D: * In a steady state, the growth rate of
output is equal to the growth rate of A. %0
u=U + &axU0 (3)
u: the estimated natural rate of unemployment
x: R & D investment (RD), wage
GLS considering autocorrelation regression produces the results in <Table 3 -1>. Considering

the goodness of fit, we can see th at the evidence is strongly in favor of the capitalization
effect of growth on unemployment.

Significantly estimated elasticity of R & D to the decrease of the natural rate of unemployment
is 0.58. The wage variable is used to control for confounding fact ors (e.g., changes in the
labor market).

From these estimation results, we can see that the increasing effect of th e level of wvacanci e
and, consequently, the job -f i ndi ng rat e p(o6) [capitalization ef f ec
increasing effect of job  -separation rate (1/S) [creative destruction effect] and the decreasing

effect of the job creation rate p( ) [indirect cr eative destruction effect].

In addition to GLS, we performed (polynomial) finite distributed lags(DL) estimation. A PDL
(q) model is expressed as:

u=¢ + C(0% RDOL1)..RDC(2),RD C(q)qtRI 0) WAGE . (4)

Table 3.1:  Estimatio n Results of Polynomial Distributed Lag Model for Natural Rate of
Unemployment ;  Capitalization Effect

Dependent Variable: HPTRENDO1
Sample (adjusted):

29 If estimated coefficient or test resust statistically significant, we denote *, or **, by 5% or 10% confidence level, respectively.

30Most endogenousconomic growth theory assumes TFP is an increasing function of innovation, tRa& iBactivities.(Jones, 2002)



1986 2006(annual)
Lag Distribution of LOG(RD)

i Coefficient Std. Error t- Statistic
0 -3 1.42 -2.11*
1 -1.16 1.05 -1.1
2 -0.29 0.83 -0.35
3 -0.18 0.74 -0.24
4 -0.61 1.01 -0.6
5 -1.37 1.11 -1.23

Sum of Lags -6.61 1.24 -5.31*

Estimation results show that total multiplier which is the final effect on natural rate of
unemployment of  the increase in R&D investment after 5 years is significant and has expected

negative sign. (<Table 3  -1>)

3.1.2 Time varying random coefficient model and long

We need to provide a multiple equation dynamic system for unemployment and

permanent income, unobserved components, and natural rate of unemplo

-term relationship

innovation in
state space form. %' State space models have been applied in the econometrics literature to
model unobserved variables: expectations, measurement errors, missing observations,

yment.

32

We continue from ‘2.4 Growth and unemployment', where estimates of a growth model for
unemployment (u) and innovation (and growth g) were obtained.

Generally, the modely =X, a +; isChnaIyzed within the frameworks of constant coefficients.

33

It does entail the not entirely plausible assumption that there is no parameter variation across
time. A fully general approach would combine all the machinery of the traditional models with

a model t hat al |l ows

a

t o

vary across

ti

me

(Greene,

Param eter heterogeneity across time can be modeled as stochastic variation. Suppose that we

write

G 10 )
where
a = @+u, u.DN(O, 0)

We examined a simple model of the natural rate of unemployment for technical innovat

represented by a proxy variable, R & D:

u=U0 +x.& U (6)

u: the observed rate of unemployment
x: R & D investment

a;: (=Sv1 )

Estimation (considering autocorrelation of parameters) produces the following results in
Figure 3.2. Considering the goodness of fit, we can see that the evidence is strongly in favor
of the capitalization effect of growth on unemployment, except in the early 1990s and the

early 2000s.

ion

31A wide range of time series models, including the classical linear regression model and ARIMA models, can be writtemeted @stpeclaases of a state space

specification.

32 There are two main benefits to representing a dynamic system in state space form. First, it allows unobserved vanelab(este

natural rate of unemployment) to be incorporated into, and estimated atbnghwiobserved model. Second, it can be analyzed using a

powerful recursive algorithm known as Kalman filter. The Kalman filter algorithm has been used, among other things, ¢oes@ictput

finite sample forecasts for Markov switching models and tinmginvg (random) coefficient models

33This empirical analysis is also concerned with section 2.6.

2006 )



We can say that the increase of the estimated random coefficient i |n the early 1990s and the
early 2000s shows the offset effect of creative destruction.

Figure 3.2: Estimation Results for State Varialftate Space)
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Now, we consider whether the R & D investment[log(RD)] and unemployment rate(UNEMP)
are stationary.  The reason for this is to avoid the spurious regression problem.

After performing a Dickey  -Fuller unit root test, we see that the two series are nonstationary.
Through Johansends (1998) cointegration test,
cointegrat ed; that is, they have a long -term equilibrium relationship. We estimate the
cointegration coefficient to be -0.585 <Table 3>(Column 2).

3.2 Calibration the effects of growth and hypothesis tests

In this section, we perform calibration to test the pred ictions for growth and unemployment
by Pissarides (1985) and Romer (2006).

Summary:  The Effects of Growth on Unemployment (Aghion and Howitt, 1998)

we

Growth Job- . Job-creation Level of Unemploym
Effect destruction .

rate g b p(v) vacancies v entu
Direct Creat ive - - e
Destruction Y y y
Indirect Creative g 5 e
Destruction y
Capitalization % y 7

We calibrated this search model by assuming some parameter of the U.S. economy. The

graph supports t he ificreative destruction effects.

35

increases, the unemployment rate also increases. However, we should note that job

vacancies also increase with unemployment rate.

341f SV1is estimated a2.09, it means 1% changesRn& Dexpenditure decreases the unemployment rate by 0.0209. This holds when x is in logarithmis &nd Y
levels.(Stock and Watson, 2007)

351n reality, the growth may affect the term productivity, A. We do not consider this problem in this paper.

conc

Th



Table 3.2:  Calibration Results for Search Model of the U.S. (%, years, and persons);
Creative Destruction

G lifetime | b EMPLOYED(E) | Labor Force | VACANCY(v)| Jobs filled| Job finding Lé’;g‘p'oyed
Us1 1.00% 10 | 0.10% 142,529,000| 149,320,000 43,737,596 0.33% 2.10% 4.55%
us2 1.20% 10 | 0.12% 140,150,900| 149,320,000| 47,349,453 0.36% 1.83% 6.14%
us3 1.50% 10 | 0.15% 137,090,000| 149,320000 54,762,156 0.38% 1.68% 8.19%
us4 1.75% 10 | 0.18% 135,870,000 149,320,000 65,382,701 0.36% 1.77% 9.01%
uss 2.00% 10 | 0.20% 131,970,000| 149,320,000 65,932,526 0.40% 1.52% 11.62%
Scatter Diagram
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In turns, we test the predictions for growth and labor market va riables (unemployment) by

Aghion and Howitt (1998).

1) Growth Rate

The growth rate of output g A is an increasing function of R & D fertility and a decreasing

function of w, ¢, r and b. The steady - state growth rate is
ga=1 g ( N/ A)
which is increasing as a function of the level of R & D, N.?

In Table 3 (Column 2), the regression coefficient for TFP (productivity growth) of the level of

R & D (LNRD) is significant and of the expected sign.
2) Job Separation Rate

In the Schumpe terian model, the growth rate of output g A affects the job separation rate

positively. We extracted the trend component of the industrial production index.



We estimated how much of an effect the percentage growth rate (IPTREND) has on the job
separation ra te (SEPAR). Estimation results show that a 1% point growth results in a
decrease in the separation rate by 0.01%. This result has the implication that creative
destruction effects exist in the sample period from June 2003 to October 2007. <Table 3>

(Column 3) Estimation Results for Job Separation Rate; Creative Destruction

3) Unemployment Rate

Since the rate of productivity growth (TFP) and the unemployment rate (UNEMP) are jointly

determined, we consider the simultaneous equations model.

We consider the GMM estimator that is defined by a minimizing criterion function. It is based

on the assumption that the error terms are not correlated with some instrumental variables. %

ga=U + al ogH BD() .

u= A +,,8% &l og(WAGE) + U

The estimated productivity and unemployment rate equations are in <Table 3>(Column 4).

Notice that the coefficient of productivity on unemployment is negative.

Among the estimation result s in this paper, this regression
Generally, the effect of the increase in the frequency (efficiency; SV1) parameter in the R & D

equation on unemployment (UNEMP) is known to be neutral (Aghion and Howitt, 1998). 87

4) Job Cre ation

The rate of job creation (or the ratio of job creation to growth; HIRER) is a decreasing
function of the growth rate (GROWTH) of output g A the hiring cost ¢, and the quit rate of

workers b. <Table 3> (Column 6)
5) VAR: Impulse Response Function

Finally, we estimated a 3  -variable (output growth g, productivity growth A, unemployment
rate u) reduced -form VAR (vector -autoregressive) model to see what the impulse response
functions look like using annual time series data(1981~2006). The graph also suppor ts the

ficreative dest r &dn addition, veefconstracted another VAR with one quarter(3

36 In this model, there are M=2 equations, so it is necessary for at lebst Mariable to be omitted froeech equation for identification.

37But, they also admit that if growth depend partly onexogenougprocess, then this neutrality may be no longer hold.(Aghion and Howitt, 1998)

38We had better recognize that the relationship between three variables lsameiously determined. So, we use VAR model.

support



months) lagged values for seeing relationships between labor market variables. Impulse
response shows that increase in production first reveals Creative Dest ruction and then

Capitalization effects.

Figure 3.3: Estimation Results for Impulse Response Functions: Creative Destruction
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K . Summary and conclusion

Aghion and Howitt (1998) analyzed the relationship between growth and unemployment
endogenizing growth. New technology is embodied in plants, which are costly to build.
Unemployment is caused by workers having to move from a plan t utilizing old technology to
one utilizing new technology.

In this paper, we showed that direct creative destruction is not the only effect of faster
productivity growth. Suppose that some technological advances are of a form that can be
utilized by exis ting plants. Then investors will be encouraged to create new plants and
vacancies by the possibility of benefiting from future technological advances. This
capitalization effect could more than offset the creative destruction effect, resulting in an
overal | decrease in unemployment when growth rises. (Aghion and Howitt, 1998)

We showed that considering goodness of fit of the regression model, we can see that the

empirical evidence is in favor of the character of the capitalization effect from R & D activit ies
and economic growth. Therefore, we can conclude that through technological innovation,

faster economic growth has decreased unemployment in the past in the U.S. economy.

The empirical results that show ficreati veondegressiosnuct i ono
for hiring rate, and impulse response for unemployment rate in VAR model. The other results
that show Acapitalized effectsodo are PDL estimati on, st a
cointegration test for unemployment rate, and GMM estima tion for unemployment rate.

In summary, we adopted the approach that the expectations of investors play an important

role in technical progress. If this expectation takes the form of optimism, technical progress

affects unemployment negatively (reducing u nemployment), and we call this phenomenon a
Afcapitalization effect. o This comes from the fact t ha
income from future technology upgrades.

Assuming a simple aggregate production function and neglecting the physical capi tal, we can
see that the following relationship exists (Blanchard, 2006):

g empl oyment =(defermmedthypenpectation by firm) -9 productivity
We can conclude that the relatively high unemployment rate in 2002 -2003 comes from
investorsd skepticism about the economy (and productivi
high rate of invest ment (1ittl & This akeptitissnl abaud fuiuren ef f ect ¢
technology upgrades was, we think, the main factor drivi

Finally, we can consider the following issues in future research.

First, in the U.S., there has been a shift in the structure of production away from
manufacturing and toward the service sector. Davis and Haltiwanger (1992) analyze job
creation and job destruction in the manufacturing sector only. They find that these rates are

very large: about 10% in a year. However, of the 10% of job destruction, about 80% is
replaced by newly created jobs. The omission of analysis of job creation by technical progress

is a limitation of this paper.

Second, we analyzed the period of Great Moderation(1980s -2007 ). But, we can convert the
estimation span into recession period before Great Moderation. In addition, extension of data
covering into 2014 would also be significant.
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<APPENDIX 1>

We use dynamic programming to express the values of employment (E), jobs filled (J),

unemployed (U), and vacancy (V). (Romer, 2006)
Ve =w -b[Vgi V]
r'Vy=(A-wiC)-b[V,i V]
Vy=p[V el V]

rVV:'C+f[V |:.|.Vv] ( 366)
We assume that the same of share of surplus is
owner.
Ve -Vy =V, -Vy
After some calculation, we get:
rVy =-C+A[f/(p+ f+2b+2r)]
The equilibrium level of employ ment is determined by the intersection of the rvV v locus with

the free -entry condition, which implies rvV v =0.
-C+A[f(E)/(p(E)+ f(E)+2b+2r)] =0 (5)

<APPENDIX 2>

We assume the same fraction of surplus is divided between workers and the firm.

Ifwe denote the surplus generated by the plant as

(Aghion and Howitt, 1998):
C=(1/2e ™M™V g & ¢ dt
However, an increase in economic growth increases the rate of return from creating the
production plant. It also encourages entry by new production plants and job creation.
When we consider the possibility that plants can upgrade technology without being replaced

by new plants, the capitalization effect can exist. Plant can (costless) adapt to new technolog
with probability p. Then the cost of capital (construction) will be:
C= (1/2)e '™ [ g%e ' dt+@1 -p) SUe'"dt]/@ -pe "9 (d:age of plant)
The change of capital cost affects the value of job filled and job vacancy.
Vyd=Co6+A[f/ (p+ f+2b+2r)] (306)
T