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Abstract  

In this paper, we provide information on data from the 2012 Orphan Rider Survey, which is 

part of The Mekong Integrated Population-Registration Areas of Cambodia (MIPRAoC) project. 

In particular, the paper highlights the data that could be used to study intergenerational 

relationships and support. The survey was designed to compare the wellbeing of adults who 

lost a parent during childhood and of those who did not, with a sample size of close to 2,000 for 

each group. The respondents were selected from the population of the MIPRAoC project, which 

is representative of the rural population of the Mekong River Valley, where 20% of the 

Cambodian rural households reside. The paper also provides background information on the 

ongoing demographic surveillance of this population of over 50,000 residents. This population 

has been followed up since a complete census in 2008, but for some households, the census and 

subsequent demographic updates go back to 2000. The demographic surveillance also provides 

opportunity to study the residential arrangements of family members, and their changes 

following specific demographic events.  
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The Mekong Integrated Population-Registration Areas of Cambodia (MIPRAoC) project 

combines a demographic surveillance system (DSS) and occasional, topical “rider” social-

science surveys. In this paper, we provide information on data from the rider survey fielded in 

2012 which could be used to study intergenerational relationships and support. We first provide 

background information on the DSS. 

The Demographic Surveillance System 

Description 

MIPRAoC currently follows over 50,000 residents in 7 Population-Registration Areas (PRA).  

Registration in MIPRAoC started in 2000 with the 2,146 residents of a single village. At the time 

of registration, each household head provides for each household member their name (later 

replaced by a unique identifier), gender, birth date, relationship to head, and parental 

information (is the mother/father alive, and if so, where does s/he lives, else when did s/he 

die). All women between the ages of 15 and 74 also provided complete marriage and birth 

histories. 

A village is the smallest administrative unit in Cambodia, whose territory is divided into 

provinces, districts, communes and finally villages. Within 18 months, registration was 

extended to all the residents of the other 4 villages in the commune where the initial village is 

located. The commune population of 11,115 so registered individuals was then followed 

biannually until 2006. This light demographic surveillance consisted of birth, death and 

migration registration, and for women aged 15 to 49, pregnancy and marital status updates. We 

thus have 13 rounds of data for the first village and 10 rounds for the most recent ones in the 

commune. Across those rounds, we have registered 785 births, 298 deaths, 1,905 in-migrations 

and 2,068 out-migrations (Heuveline et al. 2014). 
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 As the territory of the commune consists of an island on the Mekong River, the project 

was initially named the Mekong Island Population Laboratory (MIPopLab). The commune itself 

is located in the Kandal Province. The territory of this rural province forms a ring around the 

Phnom Penh Province where the capital city is located. The choice of this particular commune 

was a convenience choice guided by the perceived need to remain close to the capital at the time 

(for staffing and security reasons) and the advantage of conducting a DSS on an island, as the 

commune was unlikely to be affected by redrawing of its administrative boundaries. Although 

there was no pretense of representativeness, strong urban-rural differentials suggested that the 

demographic characteristics of a rural community relatively close to the capital might be close 

to national averages. This expectation was later confirmed by comparing demographic data 

from the 1998 General Population Census (GPC), Demographic and Health Surveys and 

MIPopLab. 

 First, the population pyramid exhibits the demographic scars of the 1975-79 Khmer-

Rouge period and the following baby-boom (Huguet et al. 2000). The high mortality of the late 

1970s (Banister and Johnson 1993; Heuveline 1998; Neupert and Prum 2005; Lognard 2012) 

combined with the high fertility of the 1980s (Heuveline and Poch 2007) produces a young age 

structure: 53.3% of the population registered between 2000 and 2002 was born in 1980 or after. 

Moreover, the low fertility of the 1970s produces a visible deficit of people aged 20 to 24. 

Finally, the mortality of the late 1970s was particularly high for males. The overall male to 

female ratio among people registered in 2000-02 is 93.4 males per 100 females. It decreases to 

69.4 males per 100 females among the cohorts born in 1960 or before, that is, among those who 

were 15 years and older at the outset of the Khmer Rouge regime. The sex ratio is gradually 

increasing through cohort replacement, and among the births we registered in 2001-06the, the 

sex ratio at birth is 104 male births per 100 female births.     
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Figure 1: Age pyramids 

a. Cambodia, 1998 General Population Census 

 
b. MIPRAoC, 2000-02 Population Registration 

 

Source: National Institute of Statistics (1999); Heuveline et al. (2014). 

 Second, demographic trends are also similar to national averages. Heuveline and Poch 

(2007) compare MIPopLab fertility rates to those from the 2000 Cambodia Demographic and 

Health Survey (National Institute of Statistics 2001) and find them lower than the rural average, 
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but higher still than in the near-by capital city, Phnom Penh. There is no similar benchmark of 

nationally-representative data on mortality rates, but MIPopLab mortality rates also seem 

comparable, a little lower though they are, to national averages (Demont 2011). The main 

demographic specificity is the high level of migration, explained in part by the proximity to the 

capital city. Extensive, labor-related migration to the capital city is not rare, and in fact, most of 

the country’s rural areas experience substantial outmigration (NCPD 2009). The nearly equal 

level of in-migration is more unusual and can be explained by two factors. The first one is that 

the proximity to the capital city facilitates migration back and forth. The second one is that the 

main economic activity in MIPopLab besides agriculture is silk weaving and young women 

from various other rural provinces come to work in this sector to acquire skills before moving to 

the capital city to seek work in the booming garment industry. 

In 2007, the DSS was expanded with the addition of 6 new PRA, and the project 

renamed the Mekong Integrated Population-Registration Areas of Cambodia (MIPRAoC). The 

improvement of safety conditions allowed for a wider coverage, and to increase the DSS 

representativeness, the new PRA were randomly selected. To retain the central characteristic of 

MIPopLab, the new PRA were drawn from a sample of roughly equal size areas within all the 

districts classified as rural in the 1998 GPC and located along the Mekong River, from the 

Northern border with Laos to the Southern border with Vietnam (Figure 2). MIPRAoC is thus 

intended to be representative of the population of these contiguous districts, where at the time 

of the 1998 GPC, resided 20% of the rural households in the country. Depending on population 

size, a PRA could be an entire commune (as in MIPopLab), or a group of villages within a large 

commune, or a group of villages in a couple of adjacent, smaller communes. 
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Figure 2: Location of the Mekong Integrated Population-Registration Areas of Cambodia 

(MIPRAoC) 

 

Source: Poch (2009) 

The initial registration in the six new PRA and demographic update in the initial PRA 

(MIPopLab) were conducted in 2008. The resident population of the seven PRAs was then close 

to 60,000 (59,592 individuals registered, Table 1). One of the selected PRAs is located in Phnom 

Penh Province, and though classified as rural in the 1998 Census, it has since been absorbed by 

the capital city’s urban agglomeration and its population grown quite large. Only one third of 

this PRA’ population has been retained in the biennial demographic updates and rider survey. 

The size of the population followed in the demographic updates is slightly above 50,000. 

Updates were conducted in 2010 and 2012, and preparations for the 2014 round are underway. 
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Table 1: Selected Characteristics of the Mekong Integrated Population-Registration Areas of 

Cambodia (MIPRAoC), 2008 Benchmark Registration 

 Province 

Phnom 

Penh Kandal Kampong Cham Kratie 

PRA #61 #5 #4 #7 #3 #2 #1 

Population 13,607 11,770 10,379 7,728 7,279 4,545 4,284 

Sex ratio 82.55 92.60 98.93 96.14 93.13 91.37 100.75 

Number of 

households 2798 2397 1917 1352 1505 896 833 

Average household 

size 4.9 4.9 5.4 5.7 4.8 5.1 5.1 

% of female-headed 

households  21.6 26.4 16.5 18.3 27.3 33.5 12.4 

Note:               

1. Population-Registration Areas (PRA) are numbered from North (#1) to 

South (#7). PRA#5 corresponds to MIPopLab.   

Source: Poch (2009) 

Analyses 

As in MIPopLab, benchmark registration in MIPRAoC includes gender, birth date, relationship 

to head, parental information, and for women of eligible ages, complete marriage and birth 

histories. Heuveline and Poch (2006) used the MIPopLab marriage histories to analyze divorce 

rates, in particular among the Khmer-Rouge-era marriage cohorts, and Heuveline and Poch 

(2007) used the MIPopLab birth histories to analyze the post-Khmer-Rouge baby-boom. To date, 

the marriage and birth histories from the other PRA haven’t been analyzed. 

All demographic update records indicate individuals’ relationship to the household 

head. Demont and Heuveline (2008) combine census and MIPopLab data to describe household 
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structure in Cambodia. Heuveline et al. (2012) use the same data and focus on the transition to 

adulthood. Again, these analyses have not yet been replicated on the larger, more 

representative MIPRAoC data. 

The DSS data also provide opportunities to study co-residence across generations, and 

changes in co-residence following demographic events. For instance, we can study whether a 

recently widowed individual moves in with or takes in relatives. As married couples typically 

begin their marital life co-residing with parents on either side, we can study after a birth 

whether they then form an independent household. Demographic update records were also 

enriched with the MIPRAoC expansion to new PRA. Of particular interest here, these records 

now provide data on economic exchanges at the time of marriage (exchanges of money or gifts 

between the bride and groom’s families). Marriage remains in Cambodia one of the main forms 

of parental investment. As shown in Appendix I, our marriage registration now asks each 

woman married since the previous round: 

M10: Do you know who paid for the wedding party? 

M11: Before the wedding, was there an agreement between your parents and your in-laws in 

which money was exchanged? 

M12: Do you know approximately how much your parents received? 

The Orphan Rider Survey 

The Orphan Rider Survey was conducted in 2012 to coincide with the third round of data 

collection (2nd post-census update) in the expanded DSS. In the first round (census) 

questionnaire, questions on parents’ survival and time of death allowed us to identify orphans, 

which we defined as individuals under the age of 65 at the time of the survey, having lost either 

biological parent before the median age at marriage in Cambodia—23 years for females or 25 

years for males. Based on these definitions, we identified 9,250 orphans across the seven PRA. 
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We further classified them as paternal orphans (5,851), maternal orphans (1,882) or bilateral 

orphans (1,517), that is, individuals who had lost both biological parents by the cut-off age. 

These high numbers (relative to a population size of roughly 60,000 residents) again illustrate 

the very high mortality experienced during the Khmer-Rouge period, and in particular, the 

disproportionate increase in male mortality. 

In the second round (1st post-census update), post-parental death residence histories 

were collected from a subset of these orphans, first randomly selecting only one orphan among 

full siblings, and second, randomly selecting half of the remaining paternal orphans. We 

collected such histories for 4,674 orphans, allowing us to identify their “social parents”: the 

household heads and their spouses in the households the orphans lived following the death of 

one of their biological parents (other than their other surviving biological parent). In turn, we 

define as “social siblings” the biological children of these “social parents.”For 1,885 of these 

individuals, we were able to identify at least one social sibling still living in one of our PRA 

(most likely the same as the individual herself). 

 At round 3, the Orphan Rider Survey questionnaire was administered to 4 samples of 

respondents: “matched” orphans (those who could be matched to at least one social sibling still 

living in the PRA), unmatched orphans, social siblings, and other randomly selected non-

orphans. While we sought to interview all of the 1,885 matched orphans from round 3, we only 

targeted 1,584 of the 2,621 unmatched orphans, with the goal of interviewing 1,000 matched and 

unmatched orphans in each category: paternal, maternal and bilateral, and for comparison 

purposes, 1,000 non-orphans. For logistical reasons, 658 individuals in these samples could not 

be reached at round 3 and will be contacted at round 4. Even so, preliminary results from 

round 3 (3,621 complete questionnaires), suggests that this alone might not suffice to reach our 
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targets by orphan category. We will thus add to the sample at round 4 some of the 2,621 

unmatched orphans that were not included at round 3.  

 The questionnaire has 3 modules. The first one is administered to the head of the 

household in which the individual in our samples lives; the other two are administered to the 

individual directly. The first, “economic” module provides information on the household’s 

income and wealth. Respondents were also asked about the origin of land or house ownership 

(e.g., inherited, given by relatives), and recent exchanges of money or assets in the form of 

either gifts or loans, in particular with family members. The third module covers mostly 

physical and mental health issues, but also include a few questions on future prospects in 

particular with respect to own children’s education and parental ability to pay for current and 

anticipated related expenses. The second module is likely the one of most interest for studying 

inter-generational support though. As shown in Appendix II, this module specifically focuses 

on living arrangements and family ties, and provides detailed information about any exchange 

in the previous 12 months between the individual and her relatives or spouse’s relatives in the 

form of rice, crop, labor, farm animal or equipment, and money (given or loaned). Examples of 

questions include: 

L43: In the past 12 months, has your household received/given rice from/to one of these 

relatives for free (not in exchange for money, other goods or services)? 

L44: In the past 12 months, has your household received/given any other crop (corn, for 

instance) from/to one of these relatives for free (not in exchange for money, other goods or 

services)? 

L45: In the past 12 months, has your household received/given any labor (help with 

your/their farm or business) from/to one of these relatives for free (not in exchange for money, 

other goods or services)? 
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L46: In the past 12 months, has your household borrowed/lend any farm animal or 

farm/business equipment from/to one of these relatives for free (not in exchange for money, 

other goods or services)?  

L47: In the past 12 months, has your household borrowed/lend any money from/to one of 

these relatives that you will repay later? 

L48: In the past 12 months, has your household received/given any money from/to one of 

these relatives that you will not have to repay later? 

Each of these questions is asked to both the head of the household, and if married, his or her 

spouse. 

Another detailed set of questions ask about land, housing, livestock, money, gold or 

jewelry received as inheritance from parents or in-laws. For instance: 

L70: Did you inherit any land from your parents? 

with similar questions for “house and/or residential land” (L73), livestock (L75), gold/jewelry 

(L77), and cash (L79). Finally, a couple of questions also cover debts that might have been 

passed from parents to children (L82-L84).  

Data Availability 

Anonymous census and event files are available for 2000 to 2008, that is, up to the census round 

in the seven PRA. We are in the process of transferring the archiving and distribution of the 

2000 to 2006 files and documentation to the Data Sharing for Demographic Research (DSDR) at 

the Inter-University Consortium for Political and Social Research (ICPSR). The 2010 analytical 

files are being finalized, and the 2012 data are undergoing cleaning and consistency checks at 

this writing. 
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APPENDICES 

Appendix I:  Sample Marriage Form 

Marriage Form 
MIPRAoC Round 4 

MRRG-R4-V3 

Serial No: S0 003 6376 
Location: S1 1 1 1  1 1 1 1 

 

Visit Date S2 D D  M M  Y Y Y Y 
 

Respondent S3 1 1 1 1  1 1 1 1 
 

M1 GtþsBaØaNrbs;RbBnæ ¬ID¦ - Individual ID  M1 1 1 1 1  1 1 1 1 
 

M2 etIbþI¬fµI¦rbs;Kat;eQaµHGVI? 

What is your (new) husband's name? 

namRtkUl M2a  

 
 

namxøÜn M2b 

M3 etIbþIKat;rs;enAkñúgpÞHenHEdrb¤eT? 

Is your husband now living with you in this household? 

1 = )aT-cas  M5;  

2 = eT  
M3 1 

 

M4 

etIbþIKat;rs;enAÉNa? - Where does this person's husband live?  

ebI M4 CatMbn; MIPRAoC cUrbMeBj  PNLC 

                            ebI M4 minenAkñúgtMbn; MIPRAoC  M6 

(residential codes) M4 P P  D D  C C  V V 
 

M5 cuHelxerogbþI‘ ¬cmøg ID BI I13 ebIKat;pøas;TIcUl¦  - Enter the husband's ID  M5 1 1 1 1 1 1 1 1 
 

M6 ExnigqñaMerobkar - Date of marriage  M6 M M  Y Y Y Y 
 

M7 etIGaBah_BiBah_enH )ancuHeGtasuIvilenAsalaXuMEdrb¤eT? - Did you register your marriage? 1 = )aT-cas; 2 = eT M7 1 
 

M8 etIBIFIBisarePaCnahar énGaBah_BiBah_rbs;Gñk eFVIeLIgenAÉNa? 

Where did you do the wedding party?  

1 = pÞH«BukmþayxagRsI;  

2 = pÞH«BukmþayxagRbus; 

3 = pÞHbgb¥Ún xagRsI;  

4 = pÞHbgb¥Ún xagRKYsarRbus;  

5 = pÞHGñkd¾éT;  

6 = CYlkEnøgeK dUcCaenAePaCnIydæan;  

7 = kEnøgefSgeTot; 

9 = KµanBiFIGVITaMgGs END  

M8 1 
 

M9 etImanePJov b:unµannak;cUlrYm? - How many guests did you have?  M9 1 1 1 1 
 

M10 etIGñkdwgeT fanrNaCaGñkecjesah‘uycMNaykñúgBIFIBisarePaCnahar? 

Do you know who paid for the wedding party? 

1 = PaKeRcIn ecjeday«BukmþayxagRsI;  

2 = PaKeRcIn ecjeday«BukmþayxagRbus;  

3 = «BukmþayTaMgsgxag ecjesµIKña;  

4 = ecjedaysamuIxøÜn;  

5 = ecjeday sac;BaJatixagRsI;  

6 = ecjeday sac;BaJatixagRbus;  
7 = epSgeTot ¬bBa¢ak;¦  

M10 1 
 

M11 muneBlerobkar etI«BukmþayTaMgsgxagmankarRBmeRBogKñaeT GMBIbNÑakarEdrrWeT? 

Before the wedding, was there an agreement between your parents and your in-laws in which money 
1 = )aT-cas M12;  M11 1 

 

h
am

f
t

c
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g
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 D
o
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o

t 
P
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o

to
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p
y 
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was exchanged? 
2 = eT  END 

M12 etIGñkdwgeT faetI«BukmþayGñkTTYl)anR)ak;b:unµanduløar? 

Do you know approximately how much your parents received? 
(amount in US Dollars) M12 1 1 1 1 

 

M13 

eyabl;epSg² (Comments): 

mNÐlRsavRCavevesÞIn én saklviTüal½yevesÞIn 

GaKarelx 15> pøÚvelx 528> skáat;bwgkk; 1> xN½ÐTYlKk> PñMeBj 

TUrs½BÞ 023-882-353 



Quality Control: 
 

1 1 1 1 1 First Entry: 
 

1 1 1 1 1 Second Entry: 1 1 1 1 1 
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Appendix II:  Sample Welfare Questionnaire – Living Arrangements and Family Ties Form 

MIPRAoC kMrgsMNYrGMBIsuxumalPaB Serial No: S0          007 1878 

MIPRAoC Round 3: Welfare Questionnaire     Location: S1 1 1 1  1 1 1 1 
 

  EpñkTI 2³ karrs;enA nig sm<næRKYsar Visit Date S2 
D D  M M  Y Y Y Y 

 

Module 2: Living Arrangements and Family Ties 

Start: ……………h………….mn 

Respondent S3 1 1 1 1  1 1 1 1 
 

L1 
etImþaybegáItrbs;GñkenArs;b¤søab;?              1=enArs;  ; 2=søab; L3   

L1 1 

  Is your (biological) mother still alive?                          
  

 etIKat;rs;enAÉNa? 

Where does she live? 
1=enApÞHenH  ;  2=enApÞHepSg EtkñúgPUmienaH  ; 3=enAPUmiepSg EtkñúgXuMenHEdr ; 4=enAXuMepSg L2 1 

 

L2 

 

L3 etI«BukbegáItrbs;GñkenArs;b¤søab;?- Is your (biological) father still alive? 1=enArs;     ;   2= søab; L5 L3 1 

 

L4 

 

etIKat;rs;enAÉNa? sUmeRbIkUd L2  -Where does s/he live? See code for L2 
 

L4 1 

 

L5  

to 

L20 

sac;jatibegáIt 

Biological 

cMnYnenArs; 

Number still alive 

cMnYnrs;enAkñúgpÞHenH 

N.living in this HH 

cMnYnrs;enAkñúgPUmienH 

N.living in this Village 

cMnYnrs;enAkñúgXuMenH 

N.living in this Com. 

bgRbus 

Older Brother 

L5 

(RbsinebI 0  L9¦ 
1 

 

L6 1 

 

L7 1 

 

L8 1 
 

b¥ÚnRbus 

Younger Brother 

L9 

(RbsinebI 0  L13¦ 
1 

 

L10 1 

 

L11 1 

 

L12 1 
 

bgRsI 

Older Sister 

L13 

(RbsinebI 0  L17¦ 
1 

 

L14 1 

 

L15 1 

 

L16 1 
 

b¥ÚnRsI 

Younger Sister 

L17 

(RbsinebI 0  L21¦ 
1 

 

L18 1 

 

L19 1 

 

L20 1 
 

 

cMnYnrs;enA

XuMepSg 

1 

 

1 

 

1 

 

1 
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L21 

etIGñksBVéf¶erobkarb¤enA?- Are you currently married? 

COPY FROM W11 ON WLFC FORM 

1=erobkar/ 2=Føab;erobkar Et\LÚvElgKña EbkKña b¤emma:yeBaHma:y 

3=minFøab;erobkar   L42 

L21 1 

 

 

L22 

etImþayekµk¬begáIt¦rbs;GñkenArs;b¤søab;?-Is your spouse's (biological) mother still alive? 
1=enArs; ; 2=søøøab; L24 L22 1 

 

L23 etIKat;rs;enAÉNa?¬sUmeRbIkUd L2)  -Where does she live? (See Code for L2)    L23 1 

 

L24 

etI«Bukekµk¬begáIt¦rbs;GñkenArs;b¤søab;? 
1=enArs; ;  2=søøøab; L26 L24 1 

 Is your spouse's (biological) father still alive? 

L25 etIKat;rs;enAÉNa?¬sUmeRbIkUd L2) Where does he live? (See Code for L2)   L25 1 

 

L26 

to 

L41 

sac;jatiéfø 

Spouse’s Relatives 

cMnYnenArs; 

Number still alive 

cMnYnrs;enAkñúgpÞHenH 

N.living in this HH 

cMnYnrs;enAkñúgPUmienH 

N.living in this Vil 

cMnYnrs;enAkñúgXuMenH 

N.living in this Com. 

cMnYnrs;enA 

XuMepSg 

¬epÞógpÞat; ) 

bgRbuséfø 

Spouse’s Older Brother 

L26 

(RbsinebI 0  L30¦ 
1 

 

L27 1 

 

L28 1 

 

L29 1 

 

1 

 

b¥ÚnRbuséfø 

Spouse’s Younger Brother 

L30 

(RbsinebI 0  L34¦ 
1 

 

L31 1 

 

L32 1 

 

L33 1 

 

1 

 

bgRsIéfø 

Spouse’s Older Sister 

L34 

(RbsinebI 0  L38¦ 
1 

 

L35 1 

 

L36 1 

 

L37 1 

 

1 

 

b¥ÚnRsIéfø 

Spouse’s Younger Sister 

L38 

(RbsinebI 0  L42¦ 
1 

 

L39 1 

 

L40 1 

 

L41 1 

 

1 

 

 

 

 

 

L42 

epÞogpÞat; etIman«Bukmþay bgb¥ÚnRbusRsIbegáItrbs; 

GñkeqøIy Namñak;¬edayminrab;sac;éfø¦ rs;enApÞHepSg 

b¤PUmi XuMepSg Edr b¤eT? 

Check: IS ANY OF THE ABOVE RELATIVES 

(PARENT/BROTHER/SISTER OF THIS PERSON, NOT COUNTING  

RELATIVES OF THE SPOUSE'S SIDE) LIVING IN A DIFFERENT 

HOUSEHOLD, VILLAGE OR COMMUNE? 

1=)aT/cas y:agehacNas;k¾manmñak;Edr 

2=«Bukmþay bgb¥ÚnRbusRsIbegáIt rs;enAkñúgpÞHCamYyKña L49 

3=eT/ buKÁlenHBuMman «Bukmþay bgb¥ÚnRbusRsIbegáItenArs;eT  L49 

 

L42 1 
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L43 

kñúgry³eBl12ExcugeRkayenH etIpÞH rbs;GñkFøab; 

)anTTYl b¤pþl;Ggárdl;GñkNamñak;xagelI ¬L42¦  

¬Edl minEmnCakarlk; dUrb¤edaHdUrnwgGVImYy Edrb¤eT? In 

the past 12 months, has your household received/given rice 
from/to one of these relativesfor free (not in exchange for 
money, other goods or services)? 

1=man eyIg)anTTYlxøH²BIbgb¥Únmñak; kñúgcMeNamGñkxagelI 

2=man eyIg)anpþl;xøH²dl;bgb¥Únmñak; kñúgcMeNamGñkxagelI 

3=man eyIg)anTTYlxøHBIbgb¥Ún nig Føab;)anpþl;[bgb¥ÚnEdr 

¬mincaM)ac;CamnusSEtmñak;¦ 

4=eT eyIgminEdl)anTTYlBI b¤pþl;dl;bgb¥ÚnNamñak;eLIy 

L43 1 

 

 

 

L44 

kñúgry³eBl12ExcugeRkayenH etIpÞHrbs;GñkFøab;)anTTYlb¤pþl;ksipl ¬dUcCaeBat>>>¦BIb¤eTAGñkNamñak;xagelI EdlminEmnCa 

karlk;dUrb¤edaHdUrnwgGVImYy Edrb¤eT?  eRbIkUd L43    
L44 1 

 

In the past 12 months, has your household received/given any other crop (corn, for instance) from/to one of these relatives for 

free (not in exchange for money, other goods or services)? See code for L 43 

L45 

kñúgry³eBl12ExcugeRkayenH etIpÞHrbs;GñkFøab;)anTTYlb¤pþl;kmøaMgBlkmµ BIb¤eTA[GñkNamñak;xagelI 

EdlminEmnCakarlk;dUrb¤edaHdUrnwgGVImYy Edrb¤eT? eRbIkUd L43   In the past 12 months, has your household received/given 

any labor (help with your/their farm or business) from/to one of these relatives for free (not in exchange for money, other goods 
or services)? Code for L43 

L45 1 

 

L46 

kñúgry³eBl12ExcugeRkayenH etIpÞHrbs;GñkFøab;)an[x©Ib¤x©IeKaRkbIb¤smÖar³eFVIksikmµ BIGñkNamñak;;xagelI Edl 

minEmnCakarlk;dUrb¤edaHdUrnwgGVImYy Edrb¤eT? eRbIkUd L43 In the past 12 months, has your household borrowed/lend any 

farm animal or farm/business equip-ment from/to one of these relatives for free (not in exchange for money, other goods or 
services)? Code  for L43 

L46 1 

 

L47 

 

kñúgry³eBl12ExcugeRkayenH etIpÞHrbs;GñkFøab;)an[x©Ib¤x©IR)ak;BIGñkNamñak;xagelI Edlnwgsgvij enAeBlNa 

mYyeT? eRbIkUd L43 (In the past 12 months, has your household borrowed/lend any money from/to one of these relatives that 

you will repay later? )  Code  for L43 

L47 1 

 

L48 

 

kñúgry³eBl12ExcugeRkayenH etIpÞHrbs;GñkFøab;)anTTYlb¤pþl;CaR)ak;dl;GñkNamñak;xagelI 

EdlmincaM)ac;sgvijenAeBlNamYyeT?  eRbIkUd L43 ( In the past 12 months, has your household received/given any 

money from/to one of these relatives that you will not have to repay later?) 

L48 1 

 

L49 

 

 

epÞogpÞat; etIman«Bukmþayekµk bgb¥ÚnéføRbusRsIrbs;GñkeqøIy Namñak; rs;enApÞH/ PUmirW kñúgXuMepSgEdrb¤eT?   

Check: IS ANY OF THE RELATIVES (PARENT/BROTHER/SISTER) OF THIS PERSON'S SPOUSE'S LIVING IN A DIFFERENT 

HOUSEHOLD, VILLAGE OR COMMUNE? 

1=manya:gticmñak; ;2=KµaneT TaMgGs;Kñars;enAkñúgpÞHenHTaMgGs;  L56 

3=eT Kat;Kµan«Bukmþay b¤bgb¥ÚnRbusRsIbegáIteLIy   L56   ;4=minTan;erobkar  L56 

L49 

 

1 

 

L50 
kñúgry³eBl12ExcugeRkayenH etIpÞHrbs;GñkFøab;)anTTYlBIb¤pþl;Ggárdl;sac;éføNamñak;xagelI EdlminEmnCakar 
lk;dUrb¤edaHdUrnwgGVImYy Edrb¤eT? eRbI kUd L43 ( In the past 12 months, has your household received/given rice from/to one 
of these spouse's relatives for free (not in exchange for money, other goods or services)?)  Code  for L43 

L50 1 

 

L51 

kñúgry³eBl12ExcugeRkayenH etIpÞHrbs;GñkFøab;)anTTYlb¤pþl;ksipl ¬dUcCaeBat>>>¦dl;sac;éfø Namñak;xagelI 

EdlminEmnCakarlk;dUrb¤edaHdUrnwgGVImYy Edrb¤eT?  eRbI kUd L43 ( In the past 12 months, has your household 
received/given any other crop (corn, for instance) from/to one of these spouse's relatives for free (not in exchange for money, 
other goods or services)?)  Code  for L43 

L51 1 

 

 

h
am

f
t

c
Ml

g
 -

 D
o

 N
o

t 
P

h
o

to
co

p
y 

 



20 
 

L52 

kñúgry³eBl12ExcugeRkayenH etIpÞHrbs;GñkFøab;)anTTYlb¤pþl;kmøaMgBlkmµ dl;sac;éføNamñak;xagelI 

EdlminEmnCakarlk;dUrb¤edaHdUrnwgGVImYy Edrb¤eT? eRbIkUd L43 ( In the past 12 months, has your household 

received/given any labor (help with your/their farm of business) from/to one of these spouse's relatives for free (not in  
exchange  for money, other goods or services)?)  Code  for L43 

L52 1 

 

 

L53 

 

kñúgry³eBl12ExcugeRkayenH etIpÞHrbs;GñkFøab;)an[x©Ib¤x©IeKaRkbIb¤smÖar³eFVIksikmµ BIsac;éføNamñak;xagelI 

EdlminEmnCakarlk;dUrb¤edaHdUrnwgGVImYy Edrb¤eT? eRbIkUd L43 ( In the past 12 months, has your household borrowed/lend any farm animal 

or farm/business equipment from/to one of these spouse's relatives for free (not in exchange for money, other goods or services)?)  Code  for L43 

L53 1 

 

 

L54 

 

kñúgry³eBl12ExcugeRkayenH etIpÞHrbs;GñkFøab;)an[x©Ib¤x©IR)ak; BIsac;éføNamñak;xagelI Edlnwgsgvij enAeBlNa mYyeT? L54 1 

 

In the past 12 months, has your household borrowed/lend any money from/to one of these spouse's relatives that you will repay 

later?  Code  for L43   

L55 

kñúgry³eBl12ExcugeRkayenH etIpÞHrbs;GñkFøab;)anTTYlb¤pþl;CaR)ak; dl;sac;éføNamñak;xagelI EdlmincaM)ac; 

sgvij enAeBlNamYyeT?  eRbIkUd L43. In the past 12 months, has your household received/given any money from/to one 

of these spouse's relatives that you will not have to repay later?  Code  for L43 

L55 1 

 

 

 

sMMKal;³ kñúgsMNYr E56-E61  Bakü GñkepSgeTot minsMedAelI «Bukb¤mþaybegáIt b¤bgb¥ÚnbegáIt rbs;GñkeqøIy b¤ rbs; bþIRbBn§ 

GñkeqøIyeT. BaküenH sMedAelIGñkdéT b¤sac;jatiq¶ay man dIdUnCIta mamIg bgb¥ÚnCIdUnmYy CaedIm. 

 

Note : In L56-61” anyone else” mean anyone other than a biological parent(mother/father)or sibling(brother/sister)of  this person or 
his/her spouse. It includes any non-relative as any more distant relative (grand-parent, uncle /aunt, cousin ,etc……) 

 

 

L56 

kñúgry³eBl12ExcugeRkayenH etIpÞHrbs;GñkFøab;)anTTYlGgárBI b¤pþl;Ggárdl; GñkepSgeTotNamñak; EdlminEmn 

Cakarlk;dUrb¤edaHdUrnwgGVImYy Edrb¤eT? sUmeRbIkUd L43. In the past 12 months, has your household received/given rice 

from/to anyone else   for free (not in exchange for money, other goods or services)?  

L56 1 

 

L57 

kñúgry³eBl12ExcugeRkayenH etIpÞHrbs;GñkFøab;)anTTYlb¤pþl;ksipl ¬dUcCaeBat>>>¦dl;GñkepSgeTotNamñak; 

EdlminEmn Cakarlk;dUrb¤edaHdUrnwgGVImYy Edrb¤eT? sUmeRbIkUd L43. In the past 12 months, has your household received/ 

given any other crop (corn, for instance) from/to anyone else for free (not in exchange for money, other goods or services)? 

L57 1 

 

L58 

kñúgry³eBl12ExcugeRkayenH etIpÞHrbs;GñkFøab;)anTTYlb¤pþl;kmøaMgBlkmµ dl;GñkepSgeTotNamñak; 

EdlminEmn Ca karlk;dUrb¤ edaHdUrnwgGVImYy Edrb¤eT? sUmeRbIkUd L43.  In the past 12 months, has your household 

received/given any labor (help with your/their farm or business) from/to anyone else for free (not in exchange for money, other 
goods or services)? 

L58 1 

 

 

 

L59 

kñúgry³eBl12ExcugeRkayenH etIpÞHrbs;GñkFøab;)an[x©Ib¤x©IeKaRkbIb¤smÖar³eFVIksikmµ BIGñkepSgeTot Namñak; 

Edl minEmnCakarlk;dUrb¤edaHdUrnwgGVImYy Edrb¤eT? sUmeRbIkUd L43.  In the past 12 months, has your household 

borrowed/lend any farm animal or farm/business equipment from/to anyone else for free (not in exchange for money, other 
goods or services)? 

L59 1 

 

L60 

 

kñúgry³eBl12ExcugeRkayenH etIpÞHrbs;GñkFøab;)an[x©Ib¤x©IR)ak; BIGñkepSgeTotNamñak; Edlnwgsgvij enAeBl 

NamYyeT? sUmeRbIkUd L43.  In the past 12 months, has your household borrowed/lend any money from/to anyone else that 

you will repay later? 

L60 1 
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L61 

 

kñúgry³eBl12ExcugeRkayenH etIpÞHrbs;GñkFøab;)anTTYlb¤pþl;CaR)ak; dl;Gñk epSgeTot Namñak; EdlmincaM)ac; 

sgvijenAeBlNamYyeT?   sUmeRbIkUd L43. In the past 12 months, has your household received/given any money  from/to 

anyone else that you will not have to repay later? 

L61 1 

 

L62a 

]bmafa GñkCYbnwgPaBGasnñmYyEdlminGac 

eCos)an EdltRmÚv[GñkcayR)ak; 30duløar 

Pøam²Etmþg. etIGñkeFVIGVI edIm,Irk[)anR)ak; 

30duløarenH? 

 Imagine facing an unavoidable emergency that 

requires you spend $30 right away.What would you do 

to find these $30? 

1=eRbIR)ak;Edl)ansnSMBImun  L63 

2=suM[GñkEdlCMBak;R)ak; sgR)ak;edIm,IykR)ak;eRbIkar L63 

3=x©IR)ak;eK L62b   

4=bBa©aMdIykR)ak;  L63  

5=lk;RTBü   L62c    

6=rkR)ak;tamviFIepSg Edlmin)anerobrab;kñúgcemøIy 1 dl; 5 L63 

7=minGacrkR)ak;)an eTaHtamviFINak¾edayL63 ;  8=mindwgL63        

 

L62a 1 

 

L62b 
etIGñknwgx©IR)ak;BInrNa? 

Who would you borrow money from? 

1=x©IR)ak;BIsac;jatibegáItrbs;´ ¬«Bukmþay b¤bgb¥ÚnbegáIt¦ L63       

2=x©IR)ak;BIsac;jati;éfø  ¬«Bukmþayekµk b¤bgb¥Únéfø¦ L63 

3=x©IR)ak;BIsac;jatiq¶ay b¤mitþPRk½ L63 ;4=x©IR)ak;BIGñkcgkarR)ak;ÉkCn  L63 

5=x©IR)ak;BIsßab½nmIRkUhirjvtßú  L63;6=x©IR)ak;BIFnaKar   L63 

7=x©IR)ak;BIGñkepSgeTotb¤BIkEnøgepSgeToteRkABI1-6xagelI L63; 

8=mindwg L63     

L62b 1 

 

 

 

 

L62c 

 

etIGñknwglk;GVI?  

What would you sell? 

1=lk;dI  ; 2=lk;smÖar³ksikmµb¤smÖar³rksuI ;3=lk;eKaRkbI-stVciBa©wm  ; 4=lk;eRKÓgGlgáar   

5=lk;smÖar³epSg² ¬kg; mU:tU >>>¦ ;  6=lk;RsUv b¤es,ógepSg²   

7=lk;rbs;epSgeTot eRkABIkñúg 1 dl; 6 ; 8=mindwg   

 

L62c 

 

1 

 

L63 

 

]bmafa GñkCYbnwgPaBGasnñmYyEdlminGaceCos)an EdltRmÚv[GñkcayR)ak; 300duløarPøam²Etmþg. etIGñkeFVIGVI edIm,Irk[ 

)an R)ak;300duløarenH?¬eRbIkUd L62a¦  Imagine facing an unavoidable emergency that requires you spend $300 right 

away.What would you do to find these $300? 

L63 

 

1 

 

L64 

etImuxrbrcMbgrbs;«BukGñkKWGVI kñúgCivitrbs;Kat;?eRbIkUd R8 (CNUS Form) .   

What has been your father's primary occupation during most of his life? 

L64 1 

 

L65 
etI«BukGñkeron)ankMritNax<s;bMput? eRbIkUd R11 (CNUS Form)   

(What is the highest grade your father completed? See codes for R6 (CNUS form)) 

L65 1 
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L66 
etImuxrbrcMbgrbs;mþayGñkKWGVI kñúgCivitrbs;Kat;? eRbIkUd R8 (CNUS Form)   

What has been your mother's primary occupation during most of her life? 

L66 1 

 

L67 etImþayGñkeron)ankMritNax<s;bMput? eRbIkUd R11 (CNUS Form)  ( What is the highest grade your mother completed?) L67 1 

 

L68 etI«BukmþayGñkmandIb¤eT ¬b¤dIEdlmaneBl«Bukb¤mþaysøab;¦   1=)aT/cas/      2=eT  L73        3=mindwg   L73 L68 1 

 

    

 
 

 
etI«BukmþayGñkmandIb:unµan ¬sUmdak;TMhM nig  elxkUd bBa¢ak;xñat 1=CaEm:Rtkaer:/ 2=Ga/ 3=hicta¦. smÁal;³dIpÞHminrab;bBa¢ÚlenA TIenHeT 

Etnwgrab;enA  L73  - How much  land do they own? (enter area  and the code for the area unit)  (Unit codes: 1 if area is reported  in Square meters, 

2 - Are,  3 - Hectares) Note: land for   housing  will be reported separately in L73 

RbePTdI Type of land TMhM xñat 

dIERslicTwk ¬ERsvsSa¦ Wet-season land L69_a_1 1 

 

L69_a_2 1 

 

dIERsminlicTwk ¬ERsR)aMg¦ Dry-season land L69_b_1 1 

 

L69_b_2 1 

 

dIERs TaMgR)aMgTaMgvsSa  Wet and dry season land L69_c_1 1 

 

L69_c_2 1 

 

dIcMkar  Chamkar land L69_d_1 1 

 

L69_d_2 1 

 

sYnbEnø   Vegetable garden L69_e_1 1 

 

L69_e_2 1 

 

dIEdlTukecal  Idle land L69_f_1 1 

 

L69_f_2 1 

 

dIdéTeTot Other land L69_g_1 1 

 

L69_g_2 1 

 

   

 

 

 

 

 

 

 

 

 

L69 

L70 
etIGñk)anTTYlekrþi_dIBI«BukmþayGñk Edrb¤eT? 

Did you inherit any land from your parents? 

1=)anTTYl 

2=min)anTTYlBI«BukmþaybegáIteT Et)anTTYlxøHBI«BukmþayciBa©wm L71 1 

 

3=min)anTTYlGVITaMgGs;   L73   
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 etIGñk)anTTYl dImrtkb:unµan?   How much land did you inherit? (enter area and the code for the area unit - See Codes from L69 

 L71  

RbePTdI Type of land TMhM xñat tMél 

dIERselcTwk ¬ERsvsSa¦  Wet-season land L71_a_1 
1 

 

L71_a_2 1 

 

s m B r d r 
USD 

 

dIERsminelcTwk ¬ERsR)aMg¦ Dry-season land L71_b_1 
1 

 

L71_b_2 1 

 

s m B r d r 
USD 

 

dIERs TaMgR)aMgTaMgvsSa  Wet and dry season land L71_c_1 
1 

 

L71_c_2 1 

 

s m B r d r 
USD 

 

dIcMkar  Chamkar land L71_d_1 
1 

 

L71_d_2 1 

 

s m B r d r 
USD 

 

sYnbEnø   Vegetable garden L71_e_1 
1 

 

L71_e_2 1 

 

s m B r d r 
USD 

 

dIEdlTukecal  Idle land L71_f_1 
1 

 

L71_f_2 1 

 

s m B r d r 
USD 

 

dIdéTeTot Other land L71_g_1 
1 

 

L71_g_2 1 

 

s m B r d r 
USD 

 

L72                                                                                                                                srub tMéldIxagelI Total Price L72 
s m B r d r 

USD 

 

 

 

 

 

 

L73 

to 

L84 

ekriþ¾ BI«Bukmþay begáIt 

EdlGñk)anTTYl 

1=)anTTYl  

2=min)anTTYlBI«BukmþaybegáIteT 

Et)anTTYlxøHBI«BukmþayciBa©wm 

3=min)anTTYlGVITaMgGs;  rMlgeTA L75   

              tMél 

¬kñúgPUmienH naeBl\lUvenH ¦ 

 

qñaMTTYlluy rW bMNul 

pÞH rW dIpÞH  L73(RbsinebI =3   L75¦ 1 

 

L74 
s m B r d r 

USD 

 

 

stVciBa©wm L75(RbsinebI =3   L77¦ 1 

 

L76 
s m B r d r 

USD 

 

 

eRKOgGlgáar L77 (RbsinebI =3  L79¦ 1 

 

L78 
s m B r d r 

USD 

 

 

luy 
L79 (RbsinebI =3   L82¦ 

1 

 

L80(cMnYnTwkR)ak;) 
s m B r d r 

USD 

 

L81 

Y Y Y Y 
 

bMNul 
L82 (RbsinebI =3   L85¦ 1 

 

L83 (cMnYnTwkR)ak;bMNul) s m B r d r 
USD 

 

L84 

Y Y Y Y 
 

 

 
epÞógpÞat; L21³ RbsinebIbuKÁl enH minEdl erobkar sUmrMlgeTAkan;Epñk   Health Module 

CHECK L21: IF THIS PERSON WAS NEVER MARRIED, SKIP TO NEXT MODULE, MODULE III: Health 

L85 1 
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L85 
etImuxrbrcMbgrbs;«BukekµkGñkKWGVI kñúgCivitrbs;Kat;? sUmeRbIkUd R8 (CNUS Form) 

L85 1 

 

What has been your father-in-law's primary occupation during most of his life?  See code for  R4 (CNUS Form) 

L86 
etI«BukekµkGñkeron)ankMritNax<s;bMput?  sUmeRbIkUd R11 (CNUS Form) 

 What is the highest grade your father-in-law completed? 

L86 1 

 

L87 
etImuxrbrcMbgrbs;mþayekµkGñkKWGVI kñúgCivitrbs;Kat;?  sUmeRbIkUd R8 (CNUS Form) 

L87 1 

 

What has been your Mother-in-law's primary occupation during most of his life?  See code for  R8 (CNUS Form) 

L88 etImþayekµkGñkeron)ankMritNax<s;bMput? sUmeRbIkUd R11 (CNUS Form)  What is the highest grade your Mother-in-

law completed? 
L88 1 

 

L89 etI«BukmþayekµkGñkmandIrWeT? ¬b¤dIEdlmaneBl«Bukekµkb¤mþayekµksøab;¦  1=)aT/cas ; 2=eT L91 
L89 1 

 

 Do your parents-in-law own any land (or if at least one of them has died, did they own at the time of death)? 

 etIKat;mandIb:unµan?eRbIkUd L69 -How much land do they own? (enter area and the code for the area unit - See Codes from L69) 

  RbePTdI Type of land TMhM xñat 

 

 

dIERselcTwk ¬ERsvsSa¦  Wet-season land L90_a_1 
1 

 

L90_a_2 1 

 

 dIERsminelcTwk ¬ERsR)aMg¦ Dry-season land L90_b_1 
1 

 

L90_b_2 1 

 

L90 dIERs TaMgR)aMgTaMgvsSa  Wet and dry season land L90_c_1 
1 

 

L90_c_2 1 

 

 dIcMkar  Chamkar land L90_d_1 
1 

 

L90_d_2 1 

 

 sYnbEnø   Vegetable garden L90_e_1 
1 

 

L90_e_2 1 

 

 dIEdlTukecal  Idle land L90_f_1 
1 

 

L90_f_2 1 

 

 

 

 

dId¾éTeTot Other land L90_g_1 
1 

 

L90_g_2 1 

 

 

 

 

L91 

 etIRKYsarGñk¬bþIb¤RbBn§Gñk¦)anTTYlekrþi_dIBI«Buk 

mþayKat;Edrb¤eT? 

Did your spouse inherit any land from your parents-in-
law? 

1= )aT )anTTYl   

2= Kat;min)anTTYlBI«BukmþaybegáIteT Et)anTTYlxøHBI«Buk 

mþayciBa©wm rbs; Kat; 

L91 1 
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3=min)anTTYlGVITaMgGs;  L94 

 

etIRKYsarGñk ¬bþIb¤RbBn§Gñk¦)anTTYldI mrtkb:unµan? eRbIkUd L69  

How much land did your spouse inherit? (enter area and the code for the area unit - See Codes from L69)  

L92 

 

RbePTdI Type of land TMhM xñat tMél 

dIERselcTwk ¬ERsvsSa¦  Wet-season land L92_a_1 
1 

 

L92_a_2 1 

 

s m B r d r 
USD 

 

dIERsminelcTwk ¬ERsR)aMg¦ Dry-season land L92_b_1 
1 

 

L92_b_2 1 

 

s m B r d r 
USD 

 

dIERs TaMgR)aMgTaMgvsSa   Wet and dry season land L92_c_1 
1 

 

L92_c_2 1 

 

s m B r d r 
USD 

 

 dIcMkar  Chamkar land L92_d_1 
1 

 

L92_d_2 1 

 

s m B r d r 
USD 

 

sYnbEnø   Vegetable garden L92_e_1 
1 

 

L92_e_2 1 

 

s m B r d r 
USD 

 

dIEdlTukecal  Idle land L92_f_1 
1 

 

L92_f_2 1 

 

s m B r d r 
USD 

 

dId¾éTeTot Other land L92_g_1 
1 

 

L92_g_2 1 

 

s m B r d r 
USD 

 

L93 
s m B r d r 

USD                                              srub tMéldIxagelI  Total Price L93  
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 The Mekong Island Population Laboratory (MIPopLab) was established in collaboration with a team of 

Cambodian researchers, most of them affiliated at the time with the Royal University of Phnom Penh 

(RUPP), including Bun Serey, Deup Channarith, Ken Veasna, Long Bunnath, Nguon Srieng, Prum Virak, 

Puch Sina, and Tuot Sovannary. Foremost, Lany Trinh-Bo substantially contributed to the project design 

and served as the founding project manager. Later MIPopLab collaborators include Chea Chantha, Chhim 

Chankev, Lay Huoy, Long Yav, Nuon Horn, Saing Hay, and Tong Soprach. The project was developed with 

the support of several seed grants to the author: (1997) from the Population Studies Center, University of 

Pennsylvania, the Mellon Fund for Training and Research in the Demography of the Less Developed 

Countries; (1999-2000) from the Population Research Center, NORC and the University of Chicago, 

infrastructure grant P30HD18288 from the Eunice Kennedy Shriver National Institute of Child Health 

and Human Development (NICHD); and (2000-2001) from the University of Chicago, J. David 

Greenstone Memorial Fund and Office of the Provost. From 2002 to 2005, MIPopLab was supported by 

NICHD research grant R03HD41537 to the author. MIPopLab was eventually integrated into the Mekong 

Integrated Population-Registration Areas of Cambodia (MIPRAoC) project, which was developed with the 

support of a seed grant to Alan Kolata and the author (2005) from the Population Research Center, NORC 

and the University of Chicago, NICHD infrastructure grant P30HD18288. From 2007 to 2014, MIPRAoC 

is being supported by NICHD research grant R01HD054618 to the author (P.I.), and co-P.I. Poch Bunnak 

and Samuel J. Clark. Poch Bunnak has served as the project manager since 2005. Since 2007, Samuel J. 

Clark oversees the database management, with the assistance of Jeffrey Eaton and Benjamin Clark. David 

Kirk, Floriane Demont, Savet Hong, Eng Sothy, Gail Yen and Brooks Ambrose also contributed to the 

coding, cleaning and release of the MIPopLab and MIPRAoC datafiles. Preparation of this paper made use 

of the facilities and resources at the California Center for Population Research, UCLA, which is supported 

by infrastructure grant R24HD041022 from NICHD. The author expresses his deep gratitude to all the 

above institutions and individuals, and the many more who could not all be named here but nonetheless 

provided ideas and encouragements over the years. The author remains solely responsible for the content 

of this paper.    


