in Thailand spontaneously to look for jobs when the Thai economy was doing very well. In the
case of Burmese migrants, political reasons were also a push factor in migrating to Thailand.
Since the migrants are already in the country — and Thailand also needed the workers —
Thailand attempted to bring the situation under control through registration programs. Those
who register, however, are only part of a larger population of unauthorized migrant workers in
the country. Moreover, studies suggest that migrant workers have brought or have been joined
by their families in Thailand. The long border shared by Thailand and Burma greatly
facilitates the movement of people. After several failed attempts, it is hoped that the work
permit system in 2004 would solve the problem of unauthorized migration. In preparation for
the implementation of the new policy, Thailand has started a series of repatriation drives

* South Asia is mostly a region of origin. Except for India, the government is very much involved
in overseas employment in Bangladesh, Pakistan and Sri Lanka.® Most migration flows from
South Asia are directed to the Middle East:® and with the exception of Sri Lanka, all the rest
deploy mostly male workers. There is also significant intraregional migration in South Asia, a
large part of which is irregular migration. Some of the problems related to irregular migration
have their roots in the 1947 partition, and later in the separation of Bangladesh from Pakistan in
1971. Population displacement, the redrawing of national borders, and people finding themselves
on the wrong side of the border reverberate in the present as border conflicts and the blurred
distinctions between citizens and “illegals.”'® In recent years, there is growing recognition that
trafficking in persons, especially women and children is significant in the region, with
Bangladesh and Nepal as major sources of vicims who are trafficked to India. South Asia is also
a source region of children — specifically boys — trafficked to the Middle East as camel jockeys.

» East Asia, except China," is mostly a region of destination. Compared to receiving countries in
Southeast Asia, the share of foreigners in the population or in the labor force tends to be smaller
in Japan, Korea, Hong Kong and Taiwan. Despite differences in the initiation of labor migration,
Japan and Korea ended up with similar policies: no admission of less skilled migrant workers and
establishing a trainee program. Japan has managed to control unauthorized migration; in Korea
unauthorized migration is much larger than legal migration and there is a sense that the problem
has gone out of control. Various amnesty programs have not made a significant dent in reducing
unauthorized migration. As critics have noted, the problem stems from the abuses in the trainee
system, which breed unauthorized migration (e.g., Kim, 2003). The introduction of the work
permit system in 2004 is intended to curb unauthorized migration. In contrast, Hong Kong (in the
1970s) and Taiwan (in the 1990s) designed policies to accept and regulate the importation of less
skilled migrant workers. Both have managed to keep unauthorized migration at relatively low
levels.

Regardless of the context, there are some commonalities that run through the different migration
systems: migration is not decreasing; unauthorized migration is significant; government

® There is also significant outmigration from Nepal, mostly to India, with which it has bilateral agreement
(signed in 1950) providing for the free movement of people and goods. Nepali workers are also present in
the Middle East and some Asian countries such as Japan, Korea and Hong Kong.

® The singular importance of the Middle East destinations renders South Asian countries vulnerable to
policy changes and events in the Middle East.

1* For example, the question of “illegals™ is raised in India (which claims that there are Bangladeshi
“illegals” in India; Bangladesh counters that these are Indian Bengalis); also, Pakistan claims that
Bangladeshis

"1 Most discussion on outmigration from China focuses on unauthorized migration, including trafficking in
PErsons.



involvement (both in the origin and destination countries) is palpable; and the limited dialogue
and cooperation between countries of origin and destination.

The Inevitability of Labor Migration

Prior to the 1980s, there were some speculations that perhaps the path to development in Asia
was different becanse it did not have to bring in migrant workers as Western Europe did in an
earlier time. The World Bank (1993) study on the East Asian economic miracle and similar
analyses were curiously silent on the role of labor migration in promoting and maintaining
development processes in the region. Later literature and the works of migration scholars would
acknowledge that the high performing economies in Asia had to import workers from the less
developing countries in the region.

If an official labor migration policy were used as an indication of the need for migrant workers,
indeed Japan would appear to have no need for such workers. The low proportion of foreigners
in its population, and in particular, the low proportion of foreigners in its work force depart from
the pattern commonly observed in other advanced economies.’* When its economy took off in the
1970s, it did not recruit migrant workers — not in the same way that Western Europe or the Gulf
countries. According to some Japanese scholars, Japan managed to meet the labor requirements
of an expanding economy locally by absorbing rural-urban migrants, tapping women workers
and other part-time workers {e.g., students, the elderly), working longer hours, and investing in
technology and automation (cited in Kondo, 2002:416-417). Large Japanese companies also
resorted to off-shore production. Small and medium-sized companies, however, could not afford
antomation or off-shore production. Employers in this sector, in fact, had fact been lobbying the
government to import less skilled workers as early as the late 1960s (Oishi, 1995). But Japan,
then and now, remains firm in adhermg toa policy of not admitting less skilled workers. This
reluctance and wariness about foreigners derives from the concern to preserve the country’s
homogeneous makeup (Kondo; 2002)."” Without changing its policy, Japan responded to the
clamor for less-skilled workers by allowing the admission of Nikkeijin (the “front-door™);
introducing trainee program (the *side-door”); or “allowing” some unauthorized migration (the
“back door”) (e.g., Yamanaka, 2003).

Elsewhere in Asia, other receiving countries did not avoid importing migrant workers at some
point during the development process, resulting in the formulation of policies which have varying
levels of openness in acknowledging this need. The most open in this sense is Singapore, which
recognized the need for foreign workers way back early on, even before its economy took off, and
more importantly, before it brought in migrant workers. Singapore distinguishes between the
highly skilled and the less skilled. The regulation of the latter rests on a system of quota (in order
to ensure that local workers are not replaced by cheaper migrant workers) and the imposition of
levies (in order to discourage employers from relying on cheap migrant workers and do away
with technological innovations). Despite these measures, Singapore has not reduced its reliance
on migrant workers. As of the 2000 census, foreign workers account for 29 percent of its
workforce. Among the migrant workers are some 140,000 foreign domestic workers, whose work
has allowed local women to join the labor market.

12 As of 2002, registered foreigners in Japan reached 1.8 million, percent of the total population; legal
foreign workers numbered 760,000 or 1.3 percent of the labor force. Japan also has its share of
unauthorized migrants, and again, the proportion is small compared to other countries.

13 According to Komai (1995, cited in Castles, 2001:187), the Japanese people have shown little hostility
towards immigrants, but this may be due to the small numbers of foreigners.



Other receiving countries — South Korea, Malaysia, Thailand, Hong Kong and Taiwan - fall in
between the “ideal types” that Japan and Singapore represent. As their economies took off, these
countries reached full employment, their local workers acquired more education and moved into
better jobs. In the course of these changes, local workers eschew less-skilled, low-paying jobs (or
what is commonly referred to as 3D jobs — dirty, difficult, dangerous), resulting in labor shortages
in less competitive industries or sectors.

Jobs in manufacturing, plantations, fishing and rice mill industries, construction and domestic
work became the jobs filled by migrants. Labor markets in the region, thus, are segmented into a
labor market for nationals and a labor market for migrants. The experience during the crisis of
1997 confirmed that nationals and migrants occupy distinct labor niches. This was highlighted by
the persistence of labor shortages in the 3D sectors at a time of high domestic unemployment.
When migrants were repatriated, local workers did not move into the jobs that migrants had
vacated — contrary to the expectations of policymakers. Malaysia, Thailand and Korea had a
difficult time in filling migrants’ jobs; as a resuit, they had to modify their repatriation plans to
meet the labor shortage in some industries (Battistella and Asis, 1999),

One by one, therefore, the high performing economies in Asia devised a policy to admit and
regulate labor migration. In 2003, the government of Korea and Thailand passed a law to shift to
a work permit sysiem. Notably, these two countries had been dealing with very large numbers of
unauthorized migrant workers. After several amnesty programs in Korea and registration
programs in Thailand, their government decided to establish a formal policy of hiring migrant
workers, which will come into effect next year. By 2004, all receiving countries in Asia, with the
lone exception of Japan, will have adopted a policy that acknowledges the need to bring in less
skilled migrant workers.

Labor Migration Policies and Their Outcomes

Despite or contrary to policy intentions, labor migration has been a constant in the Asian
landscape in the last 30 years, dispelling the illusion of temporary migration. This reality
indicates that labor migration fills a structural need in the economy. As noted earlier, migration
helps in easing labor shortages in the formal and informal sectors in the countries of destination.
Similarly, in the countries of origin, the objective to keep migration temporary has been
indefinitely postponed in light of unrelenting unemployment and balance of payment problems.
Thus, in different ways, states have an economic interest in allowing or, in some cases, favoring
migration. Recent discussions on migration and development suggest the need to mainstream
migration in development processes. The role of remittances,' returnees and transnational
commmunities in contributing to the development processes in the home countries are some of the
issues that are currently receiving considerable attention.”

Various factors that facilitate and sustain migration have developed over the years. One is the
migration industry; another is migrants’ networks and transnational connections. The migration
industry has not only retained its intermediary role in labor migration, but it has also expanded

4 New evidence on the role of remittances in the countries of origin seems to fuel this interest. According
to Dilip Ratha of the World Bank, in 2001, workers’ remittances to developing countries totaled US$72.3
billion, higher than total official flows and private non-FDI flows.

' The discussion, so far, has focused on the development potentials of migration on the home countries.
The discussion can also be extended to examining the role of migration in supporting the development of
the destination countries — this can contribute to a better understanding and appreciation of the
contributions of migrants to their host societies.



considerably."’ The migration industry has an important motivation to sustain labor migration:
earnings. The exploitative practices of recruitment and employment agencies have increased the
transaction costs borne by migrants. Some actors in the migration industry have also resorted to
irregular practices, including involvement in smuggling and trafficking activities.

The growth and expansion of migrants’ networks and transnational connections is an important
development. This is an example of “globalization from below,” of people harnessing resources
to promote their interests. Migrants’ networks are an important source of support for migrants,
enabling them to tap resources (e.g., money, information) and to draw some social support in the
countries of destination. In the absence of efforts to integrate migrants, social networks provide
the possibility to have a community life in an otherwise hostile environment.

Despite many countermeasures against settlement, it is taking place in the countries of destination.
Some migrant communities have been formed in countries such as Japan (e.g., Komai, 1995;
Tajima, 2000}, Malaysia (see Wong and Teuku Afrizal, 2003) and Thailand (see Amarapibal, et
al., 2003). In part, labor migration has paved the way for international marriages. For example, a
contributing factor in the rise in Filipino-Japanese marriages is the migration of Filipino
entertainers to Japan.'” Some of these relationships do not work out and as a result, there is a
growing number of Japanese-Filipino children who have been abandoned or not recognized by
their fathers (e.g., Asis, 2001). The number of international marriages is also increasing in
Taiwan (Asian Migration News, 15 October 2003) and South Korea (Lee, 2003). The move
towards settlement and the growing number of international marriages challenge assumptions of a
mono-ethnic society and pave the way for the development of a multicultural society.

Although migration has persisted, the conditions under which migrants work and live are far from
satisfactory. To keep migration temporary, countries of destination have set in place the following
conditions:

1. Migrants can work and stay in the countries of destination for a limited duration. Workers are
rotated by way of limited contracts, usually for a period of two years; contracts may be
extended as agreed upon by the employer and the worker. Taiwan’s single entry, 6-year

maximum of work and stay, is unique in the region.'®

2. In order to monitor workers, they are not allowed to transfer to another sector or another
employer. This forces migrants to stay with an employer even under abusive conditions — or
if they run away, they become “illegal” or unauthorized workers.

3. Family reunification is not allowed, which forces a separation between migrants and their
families. Relationships or marriage with locals is not encouraged; some countries of
destination prohibit marriage to locals, depriving migrants the possibility to form a family. In
Singapore, the state’s medical surveillance requires women to undergo pregnancy tests twice
a year. In Singapore and Malaysia, women migrants who become pregnant are repatriated.

Oriented to controlling migration, specifically controlling migrants, these policies have had real
consequences for migrants and their families:

18 For example, there are over a thousand licensed recruitment agencies (and an unknown number of
unlicensed agencies) in the Philippines. Singapore has some 400 employment agencies.

% In the past, the ceiling was for two years, which was later extended to three years.



1. Migrants are admitted in the receiving countries as workers — as such, they can participate in
the economic sector of the receiving society, but they cannot participate in its social or
political life, and as had been mentioned, prospects for integration are limited.

2. These restrictions have unwittingly contributed to the pervasiveness of unauthorized migration.
There are various forms of unauthorized migration, The most common seems to be cross-
border flows between neighboring areas. These are largely undocumented, i.e., migrants do
not carry travel and/or work documents (e.g., Southeast Asia, between Korea and China
(involving ethnic Koreans). Other forms are the use of non-working visa, overstaying or
running away from the original sponsor or employer.

The popular perception of unauthorized migration is that is the handiwork of migrants who
violate laws. Insights from a study of unauthorized migration in Southeast Asia suggest that it
is reflective of the following:
* Unrealistic migration policies
e Migration policies do not reflect the needs of the economy; instead, migration
policies seem to be influenced more by political considerations.
¢ Migration policies overly limits avenues for legal migration, thereby severely
restricting migrants’ options to look for better working conditions or to be with their
families.
* Unauthorized migration is symptomatic of the contradictions of globalization which allows
for the borderiess flow of goods and capital, but not the borderless flow of people. Given
economic disparities and the lack of legal channels to migrate, unauthorized migration
indicates migrants’ assertion or claim to global citizenship.

The typical responses to unauthorized migration are more border controls, more punitive
measures, or repatriation — measures which punish migrants, without addressing the other
actors and institutions (including the state and its policies) which contribute to unauthorized
migration. None of these had had lasting impacts on curbing the problem.

In our study of unauthorized migration in Southeast Asia, we have advanced that legal and
unauthorized migration are part of one migration system. Their determinants are similar;
both are also facilitated by various intermediaries. Furthermore, legal and unauthorized
migrants are not two distinct groups. They only differ in their access to legal or unauthorized
channels of migration {Battistella and Asis, 2003:13-14).

3. Labor migration has given rise to transnational families, or families with members located in
different locations. Family separation is not new — in the past, migration has also kept
families apart. What is new about transnational families is the facility with which migrants
can maintain contacts with the families left behind. The contacts allowed by better and
cheaper communication and transportation facilities are contributing to the development of
“new” ways of being family. On the other hand, transnational families also indicate that
families are forcibly separated because family members are not allowed to be together. The
forced separation of family members have emotional costs that do not easily figure in the
calculation of costs and benefits. Research findings point to emoticnal costs, especially on the
part of women migrants who are separated from their own children, while they care for other
children (e.g., Parrefias, 2001; Asis, 2002; Huang, Yeoh and Asis, 2003). A study in the
Philippines suggests that the mother’s departure is associated with lower school performance
and more difficult social adjustment among young children (Battistella and Conaco, 1998).
There is also concern that extended separation may cause irreparable costs to marriages, but



this is an area which has not been studied well. In the countries of origin, some changes in
gender relations have been noted with the migration of women.

Overall, the prevailing migration regime in Asia exacts direct costs on migrants and their families
through denial of rights. The dominant paradigm of migration has been largely economic in
which migrants are viewed as workers. In considerations to maximize the benefits and minimize
the costs, the protection of migrants’ rights has been ignored. In Asia, the “rights-gap” has not
been helped by the lack of discussion of migration in general, and migrants’ rights in particular,
in bilateral and regional fora."” An indication of the global community’s reluctance to respect the
rights of migrants and their families is indicated by the low ratification of the UN Convention on
the Rights of All Migrant Workers and Members of Their Families. Only two countries in Asia —
the Philippines and Sri Lanka — have ratified it, and they are among the 23 sending countries that
have ratified the Convention thus far.””

Future Prospects

Writing in 2002, Castles called for a rethinking of the dynamics of migration under conditions of
globalization. He observed that policymakers and analysts failed to anticipate actual
developments in international migration in the last fifty years. He attributed this oversight to two
factors: (1) assumptions in migration research, particularly the influence of national models or
frameworks, and (2} lack of attention to human agency, particularly the lack of appreciation of
migration as a “collective process based on the needs and strategies of families and communities”
{p. 1145). Under conditions of globalization, advances in communications and transportation
have facilitated flows of people, ideas and information, resulting in multiple belongings, identities,
linkages and community formations which are no longer based on the national model.

Our experience in the region tells us that migration is a reality whose ramifications we need to
understand rather than ignore. The trends thus far combined with persisting economic disparities
suggest that migration is likely to increase rather than decrease in the future. Recent discussions
about replacement migration highlight demographic factors which imply more rather than less
migration. Although “objective” economic and demographic factors would argue for more
migration, the passage will not be easy.

However, the gathering strength and extent of transnational communities resulting from migration
portend social and political transformations. This development will, at the least, counter the
controlling tendencies of states, especially the curtailment of rights to “manage migration.” In
Asia, there are some signs that some changes are underway. In Japan, for example, local
governments are opening up their communities to multiculturalism, a marked departure from the
stance of the national government. Kawasaki City has established a consultative assembly for
foreign residents to hear their voice in the city administration; Maihara Town allowed permanent
residents to vote in a local referendum in 2002 (Kondo, 2002:420). In Hamamatsu City, Japanese
Brazilian mothers and community members have banded together to address the educational
needs of migrant children (Yamanaka, 2003). Likewise in Korea, civil society has been at the
forefront of efforts to draw attention to the plight of migrant workers and to introduce much-
needed changes (Lee, 2003; Kim, 2003). In the countries of origin, migrant NGOs have also

% The concern with unauthorized migration and trafficking in persons, especially women and children,
initiated regional discussions on migration. The first such regional meeting was held in Bangkok in 1999,
and this was followed up by similar initiatives. Such efforts can be expanded to address the problems and
dilemmas arising from legal migration.

® See Piper and Iredale (2003) for further discussion on the obstacles to the ratification of the Convention
in Asia-Pacific.



taken governments to task for inadequate services and assistance to migrants and their families. A
recent development is the move of some countries to extend voting rights to their nationals
abroad and/or to consider dual citizenship.?'

In a future of more migration in Asia, much remains to be done to promote and protect migrants’
rights. It is a responsibility that cannot be left to “market forces.” There is reason for hope,
however, and Castles (2002:1664) put it well:

Transnational communities resulting from migration will, through thousands of micro-
strategies, seek security and humane conditions for their members. By doing this, they
will probably become a major factor undermining the plans of the mighty. The future will
probably be as messy as the past, and all predictions are likely to be wrong, but one thing
is clear: there is no return to the neat idea of closed-off nation states with homogenous
national communities.
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EITEOEEEI NG HAEROTLEL RS LEENWIERZEL., JHIEELYL. '

} _oinh L@ @,
ATFR, = f {®(x) - o(x)} ; {c o0 (I)(x)}dx = 0.

ATFR, = f ”’{ 1= —L?}-—{(D(x) + D(x) b
—(c-1) f f(x)dx = TFR, - TFR,.
4-3. —#RIzRE(L
fﬁ%ﬁ%tﬂij}ﬁf m(ay) = m(ay-h) EREBEMICDOWT A EKES TR LIEET B, OB

. FEIER A EMBHAEN LN EERTE . HLWEHRHIEER fx-h) T, b FKFE>
7%@‘5 %5 T TFR 3EAL L/s\. BERESMRIL ATFR,=ATFR=0 ;R L. THRIEL W,

fe=hy, f(x)} e

ATFR, f {o@x) - o)} { d(x)  O(x)

O(x) P(x)
=Jf”’f(x-h)dx-f f(x)dx = 0.

ATFR, = f”{f (x-h) _J (x)} ~{(x) + D(x)Jdx

5. Kb & ERTROKK

# 1 BB ENRECHRE0BERSHBOKMITHETIEIBOL I 2L -3 2O—KT
HB. RO L D IS EN COBFEROBYMERELTED, 2T m() =
1,m2)=1,y>2 DOV TIERETmy)=0 E LT3, it> TEBRMNBERIZ )= d(x-1)
+ PE-)EEXDDTHMEEINS. BFIZd(0) = O, x-DE 1B T RT B &IN5,
TORMTIXTFRIZ 20 M5BT ATFR=0TH 5, LHL LOBRELLORE LR
D, BERMRITEETHOEIE TFR 231 2 TFFaEICEAL. ERICIIEERL T
WHAETTENI TFR #251& EWFA HPNICER L2 EFRLTWS, ZHITHASHITERNE
POt ERE AW EESRICRENH D L ERL TV,



. BASERR T OERS R

X 040) Pax) filr) FlYPE) 6alx) Palx) folx) Fole)Polx) Akx) Aitx) Lix)
15 0.00 000 000 0.00 0.00 000 0.00 0.00 000 000 000
16 005 0.00 000 0.00 0.00 000 0.0 0.00 000 000 0.00
17 010 005 005 1.00 005 000 000 0.00 005 -003 -0.03
18 015 015 015 1.00 010 005 005 .00 010 -010 0.00
19 020 030 0325 0.83 015 015 015 .00 010 -0.14 004
20 020 050 035 0.70 020 030 0325 083 010 -015 005
21 015 070 040 0.57 020 050 035 070 005 -0.13 0.08
22 010 085 035 0.41 015 070 040 0.57 005 007 012
23 005 095 025 0.26 010 085 035 0.41 010 603 013
24 000 100 015 0.15 005 095 025 0.26 010 -0.01 0.11
25 000 100 0.5 0.05 000 100 015 0.15 0.10 000 010
26 000 1.00 000 0.00 000 100 005 0.05 005 000 005
Total 2.00 2.00 0.00 066 0.66

HiFT : B8 (2001), p. 177.

IS0 B, BEET P TRERS ALK LES T LERT T EE2RDT. &
BOPEDEDRTET A THAE o, & O TRIBHNT 70—Fick b, £0—f
BBHEEBRT 3, BIEEO@) — o@h) NELKEESE, HLWEREEIE &EBYIH
ERTRDL DI85,

®,(x) = [ $(a—h) da =J:"'¢(a) da = ®(x - h). -1

f2(0) = [ #(a - h) m(a,x - a)da. (52)

9, BEEAVEC TS TFR WA LR EW D $ERIBREIEIN AN SR ER O
DIREIKFEL, —KICTiE TFR BELTZ I E2RT. @ DORITOMEFEEZTE3)
ERATDE, HLOLTFR RO K S zkE 5.

TFR, = f ™ $(a - h) M (a) da. -3

BEUE D & 5 ITHEE A ) S B AEER oM M R GE IS M) BLIZER M &2,
TFR,=TFR, & D ENRERTE D, L0 —MEEEE. RE 312X D ME)IE B E
ZXTEW. 5T M@)o @M O@ETFEDMMERBMHLDKRERY A FEIITS
. TFR I TFR, KD /NEL2BKEA 5, DEVBE(LIXTFR DETZEAL %,

KIT, EYIE 0 THIEIREHBEHENOER ATFRE. WITRPIR ATFR £ LEL T &
AREND. 320FEBHL TAXOE LEDEBERAL, MOSOEFEELD L. RO
FRVBOND,

ATFR, = %ATFR . —l-f*"go(a ~k) M*(@)da - [ 9(a) M-(a)da}, (5-4a)
£EL M*(a)= f ?(;ymax a)dx, (5-4b)
M(a)= f ”q’g‘( )h)m(a x —a)dx. (5-40)



(5-4b)(5-4c) £ D M (a) < M(a) < M*(@)725* 5 . (5-4a) DI04 2 BlIL ATFR/2 S D K&,
DE DIELWBIHRIL ATFR, =0 1D ATFR, = ATFR TH A DT, FHINARBHEREZR L
P2 EWHIL ATFR, > ATFR E WS B REREEL 2,

6. REzKM

ATFR,DIEEWIMID 5, ATFR B ICATH . bLEHELOERS. HIBTEHLHH
ETHDEBITTFRETICFS LR EWIEBELERICES, Ll ATFRVIER S, #
BIENNERLTHWAZEITRD., TE50ANEAZEDEEL S, ROKEHEN
m(a, WL TR WOICFRBIFRMBEERN LR T2 L L6, EORIBFHENME
FLTWAOIE TN IEbHNES. TOHEE. EEQ000, p. DABERTAED
IRt EDE T AR ICER S NBERNE HOGMEZR S E /AT iz,

TITRIDULE THEAEERR NECHERBERET 7201, BIEEITk > THi
MAREBHEERNERTIEMFIIDNTERTS. XTEROREFHRE x. BUBLOES
WhpEULT, ROBBEERT 5.

H(a)? ¢(a _h') _ ¢(a)

, asX (6-1)
O(x-h) D(x)

FRMNARANEROELLR. Ho)ZERAWTROLSIKEREN S,

£ A i _
®,(x) - 2.0) —J:H(a)m(a,x a)da. (6-2)

DxA b TH3 max-a)BET 1725, Ha)DWEMT 012725, MIERHAERD okl
T H@)<0 TH Y., BEERTH S x MIHETIIEE 2 KD H@»0 &%, ->Tox
A+ TH3 max-a) a IZBEALEMAKTHIUIL, H@)>0 EA2%¥EMRATI LDV
A P OEESORRIIEICRD. FRARBEARR ERTEIETRS. m@x-a)i a
BT S MR TH 272D, ma,y)0)IFFE a ICETHHE L DEEHRE y I
HEEMNRKETNER N,

ZDE I TEA LR BEENLRTIRZ L, mla,y) DBERITEET 5. KIZ m(a,x-a)
M a WHETZHEPBEETHNT, FRALEKRIECZWV. LELEORE, BEESERE
HICB T 2ERMNERO ERIERUTBRINEVWES D, BRELRSGIRTo(@@h)—
¢ (WS FEHMBERFHEE TRATH D max-o)NEHPEELS COFPERIITT o1 b
BB, ERJIHERIILSTOERTETIBRTENSTH S,

f2() - £,() = [ {p(@ - b) - p(@)}m(a,x - a)da <. (6-3)

UL LEREIZIE, 30 BB TERNHERN ERTI2EHAMNLELIIRRENS. 20O
Z &1 m(a,x-a)NERRITIT MBI T, /o T FRAIRERM] Z2EUDTNIEEZRLTW
Do

2B, 6-2)E6-)FHKT S &, B LICESERARENERD ERIT, FEilR
AROERIODEZOPTWIEADLNS, 6-3D{ ITEELENTW RWIIBRDE
T x<LBRSIOHMPEBICEATH S, I NBRBEBIOEVERS. ¢@h)Md@zt
B 5 NR N, FEHRPINERSEMT 5 2 &i3ah. THITHL HEREELZIh
EHNEROETH Y. - o(@)%E LESZBIBLTHET B, > T max-a)DEE



TR REFFUL, FEVEHTHERDGABEHERTI LR LA,

0.4

03

0.2

0.1

0.0

1] T I T T
20 22 24 26 28

B 1. #EEEEMRE. KB FER AR ZI M 42 3 (56 4 BEE BB, 1999)

B 1 AFR BT BEENERE LT, ENTHSRN - ADRETRFOSE 4 B
B (1999 ) NOHELE mar-a)E Rkl bOTH 2, EEABEOLDHESOE
TEIEH 50 max-a)BBORBMER TS 52 EAtbh s,

7. RBAOFERBHEELR

A EBEEL D m(a,y) DR —3EE. BOBBHENTH S m@y) MEFL T
NBIZBNND S TERIIERMBHER fxyPx) BEREEZRTEVWIHEEZELS, 2
TWHEDOLD 2 TEBOLER] BEZLZEHECDODVTEALS.

BeEE L o (x) — O (-A)ERMFZ. may) — cm (ay)EWORBHAENO—HRE{LDE
Clcél&d, TOEZEBUMERI. G210 c 2RUT,

fr(x) = f' ¢(a - k) m(a,x - a)da. 71
CZTREOER x 1I2DW T, max-a)ROBERTHUTES EKET S,

m(a,x —a) =u(x)+v(x)a. (7-2)
D EE. FnFIHFEELEROZEL.

ARG

o,(x) @,(x) (x)+ v(x){#(x —-h)+ h}]c —u(x) - v(x) u(x). (7-3)

FEL @) 1. x BRETIRIBL LT OTESEHR TS 5.



p(x) = ‘D_EXSJ:G $(a)da. (7-4)

x RDEMIERMBHAERS LET 201013, (T-OBETHIUTL N, ZHE e I2DO0n
TR &,

u(@) +u(x) Iv()
p(x —h)+h+u(x)/v(x)

C >

(7-5)

L UG-h) + B P p )R O RZFNUIEDIL 1RBERD, o<l THAERDAEMH 4
ROEFIMEI0ES. ChiZ, 2EBRTHOBIBBEN may) METLTHBIZ Hhn
5T, COFRROFREMUEED LRI STHMENSD I L2F%L ., BERALTERES
AB.

CCTRRE 2 B SN, L@-h) + A REIC LI D KEWZ E2FRT, 579
DR ORREZS T E, t@IEROLIIZHFR S,

1
u(x) =x-—E)—(-J-C—)—j:<D(a)da. (7-6)

TORED uleh)+h>u (). KOMEEFETES, ZNIP@DY 57T, BEOH
DEVEROBEROHPRKENI EEERL TS,

O(x) - J:d)(a)da

- : (77
D(x - h) f‘ " ®(a)da

INEEHT DI, EREREORBEEFTARL V. ETRM (b, x) OO @)D
Bm#EzEr @<L,

P(x)

r= llog————. (7-8)
h TOx-h)
D (x-h) & O (x) ZiBLHHME r OIREHRE 2(0) T 5.
z{a) = z(a)e"™ ™, (7-9a)
-x—_3+1
1212l z(@) = ﬂh—){_—; (7-9b)
D(x-h) *
2(x-h) & z)DHIE, HBESAPE-NECEDEERU T, e*ici 3,
@ et s (7-10)

z{x - h)  gremh-a)

(@)D T DEEZE Z(e)&T 5.



2(@) = [ 20yt = 2@) (pree-n _4) (7-11)
a s

Zo-h) & ZE)D IR, RO L 5105,

Z(x) e 1

2 h) =y (7-12)
ZHUL 0, a<x-h EVDEBFTTIRT1I0E D KRENWT ERERTES,
Z rh _
@) 2 __e"-1 (7-13)

Z(x-h) z(x-k) e _1

KiZ, log z(a) & log®(a) DAR/NERZEEZ D, YR log z(@)ld. KOX D HERICA
%ﬂ

logz(a) =logz(a) +r(a —a). (7-14

—HIRE 213, logP@PEIIMNTHE I EEEK%T 3,

L

¢(a) | _ " i
{(I)(a)} = {ogd)(a)} <0. (7-15)
a x-h x
0
log z{a
log®(a)

2. log®(a) & log z(a) DK /NEGR

DR S H2 DL DT x-h BAMTIZ logP(a)id log2(e)Z FTEID KR (x-hx) T



BEFB, TOZEND, Q@D FOMBIL xh B TR 2@ FED, KM (-h)
TREESZERNDID, OEHROBRASRDTSE, -DAERE N5,

o) _ o) __z() _ [.9@d

®(x-h) z(x-h) Z(x-h) f' d)(a)da

8. HIEHIMBI AL LR

H O AED m(ay)e R DI, S5 - RIFHMBI OB RMAL T AD & MW
BT, F=IOERBIEFITH . ZOLD, KDAFLPTVRERNOTERMBITA
A& HEENBNEHETESERINHFRBEERMEAVNSH, HHOERBKIC DN
EEX LN, TREGBORDYIC, HBYMPIOAEBRTAD & BERSHIE,
BERGFIDIRIITDES SR,

FEIER y FNBEEFRICEEEDDICE. FR 8y BETICHEB LT 5k

o o THEMRHAM y £ OFEOH AL,

B(y)= f  g(a)ym(a, y)da. (8-1)
IIAR=Z v may)DRHVIZ1 &S T,
-y
E(y)= f $(a)da = DB - y). (8-2)
GISTRBAR AR, RO B,

BG) _J. #@m@y)da
E(y) OB -y)

ZOBEIZE o TELWEBHEABRFEONL DO, BENERELIZE DI ma,y) 21
BERN SNV OBEICELNS. —BITE m(ay) F2EINT, {?E*J"Cﬂiﬁﬂilﬁﬁaﬁtﬂ
EROPREFAUMEEELDE2S,

R LUEEHENNBEREMT THNEELWENESND EWS AT, HEH
ENGREHERIFERINTAREAHERLIVENTVIENZ 5., ERFIERBHAEREN
ELWeDIZid, RRHENNIEERICODEEIMICLEELOWESRERTRTN
sz, ZRRUTTRRZEERY V Vi#iRIcEud 5.

(8-3)

9. OA—R— rHENETOERIHE

FHAFRERERIIISTVWERMEEE LT, BEERTRO I —F— hOBEES
SEEHHERKER WL HEND D, x BEHIRBLE > kFolERIZ0 LT3 L, O
—i"— b x R ORBEMERIT,

F(x)=®(x) N(x). (9-1

L 0@ x ERSEHSEE
NG x ERESEEATE O A T



Kitagawa O EEZERWRUE B Fix)-Fi(x) 1T UBBHORIZ 05 (D, () -
D 1(X)} {N2(x) + Ny(x)}. FEEEHAEFOZIRIL 0.5 {Pox) + O i(x)} {Max) -Ni(x)} &72Be
FBAONMIZOHEITL->THY ., TRMNIEREHERETNENREGF L TFG0) L0
(50)E&. N(50) = F(50)/®(50) & U THUBEOFGHEEREZB/BTVWS,

o HBEIES LW TOVSEHARKIC L 2BEMEMETOEEMME
F(x) N(x) Fx)N@)

BEAE S & BE &+ BT O RE#
Eif Lt R FgHA IR A Am An

19904 20004E| 1990%E 20004E] 19904F 20004 WL  EIEH BiEHAR
40~447%| 0.9809 0.9740 2.7688 2.0072| 2.7158 1.9551| -0.7607 -0.0163  -0.7444
45~493% | 0.9896 0.9826| 3.3269 2.3125| 3.2924 2.2722| -1.0202 -0.0199  -1.0003
50~548%| 0.9940 0.9894| 3.8884 2.7184] 3.8651 2.6896| -1.1765 -0.0152  -1.1603
55~59%K%| 0.9961 0.9930| 4.2632 3.2717 4.2466 3.2488| -0.9978 -0.0116  -0.9862
60~64i%| 0.9975 0.9951| 4.4179 3.8877| 4.4067 3.8688| -0.5379 -0.0097  -0.5282

#¥ : KOSIS.

BEOHE. EHANSLEZTO 5 mERJBHERE SFUFLTOEEHARKNES
N3, 7213 1990 £ & 2000 FOF T oV AICHETE, 40~64 D 5 DD 5 EEKZICON
TO®), NOEKRD, BERSMET 2D THS. Z0 10 FHT 40 L EOSHFEEISI
FEAEELLTWARLOIZHL, FHHAREEEEICETLTWS, ZOkD, i
HOMREIEEEFITTRRI I H LTI, HBAIHENBTRIELAEHFELT
Wi EWD RT3,

COFFEERI-F— FOBBOSAI L /E2EARLTHEY, MEBLFZFZIEPETHS
EVWSHEENRRBEINTVARN, o THRFEIETL TS, FERENEEFENT
WBEBRETI, BIEHOEBER/NHETZZ &0k 5, BBV 1 I 7OMEEHRN
WERODANTWEFEEL TR, BEQI0DAFENRHS. ZOHEKRTIE. REHERIZEL
EBIE, FRMNARGER, BN RABEEBORTEINS., 05 HRMEMNEES
T3&., I—F— b x BEFORBHERIR.

N(x)
N'(x)
EEL Ok xEMEHERES
NGx) xRS E O HARK
N(¢) xEREHEEORBENESHAER

F(x)=®(x) N'(x) (9-2)

REENTHHERE N)IZ. 3—F— F B FRTFEHEE BEOFENRY -2
M@ BERERT HEBEOEHERKTH 2. x BETONFFEIROHER
¥Epha &95&,

N'(x) = f’ p(@)M " (a)da = f (“)M (a)da.

M @O RH DICUF T —R— S OMBERBIFEHAERE M@ ZEW. x =8 &7hil
CFR /D(B) MESNBT &, QOEDORENSERICERTEL S, N (x)IEHEEBIHAE
FIPHEEE NS — > m'(ay)EMRF L. BIEHZIPELCBEICKET 5 5EE Oy
ERETHD. N)&ENEDEBZREIBHODREBIRTESD,

BEOHETREENEDOFERIRNAY — > may)E TRERLUZWHN, i< &b BHE



