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INSEE surveys are mainly face to face surveys drawn in the French Master Sample and carried out by INSEE interviewers network. As most NSI, INSEE is committed to optimize field operations and survey costs. Replacing unexpectedly missing interviewers appears to be an important source of extra costs for field collection, as it is usually complicated and costly to hire someone able for face to face interviews in a very short time in a specific area, and train him/her. Therefore, unexpectedly missing interviewers may not always be replaced. In such cases, the sample size has to be reduced in some areas. INSEE has developed a new sample monitoring strategy to make sure that the collected sample remains representative of the whole population. In particular, this strategy ensures that all primary units of the Master Sample are covered by the collected sample, to avoid any bias.  The number of dwellings collected in each Primary Unit of Master is calculated taking into account interviewers’ journey time to reach the area and with the aim of minimising the sampling weights dispersion of the collected sample. Accuracy estimations are carried out afterwards to account for the impact on quality of the sample monitoring procedure.



1. INSEE Household Surveys Sampling

1.1  General Methodology of Master Samples


INSEE surveys are mainly face to face surveys drawn in the French Master Sample and carried out by INSEE interviewers network. The advantage of the two-stage sampling is to concentrate the sample of households or individuals in a limited number of areas as less extended as possible to :


- Reduce collection costs (travel, tracking) in a context of constrained budgets;
-   Hire a fixed network of investigators who are trained in investigative techniques and gain experience of field operations over the long term.


This survey sampling method requires to :


- Define and build these geographic areas (called primary units);


- Select a representative sample of primary units (1st degree sampling phase);


- Implement the sampling of households or individuals, i.e. the secondary units, in the selected areas (2nd degree sampling phase).

1.2  The French Rolling Census Method

A new rotative Census has been taking place in France since January 2004. Instead of an exhaustive counting of the whole population, it consists of yearly surveys on a part of the territory, based on samples of municipalities or addresses, a sample of them being covered by the Census each year during a five years cycle.

In big municipalities (10 000 inhabitants or more), a sample of addresses is drawn each year in order to have 8% of the cities’ dwellings being censused :

· Building in each of them of 5 samples of addresses (« rotation groups ») froma file updated each year (RIL, register of located blocks).

· Drawing each year a sample of dwellings (clusters of addresses) ; the average sample rate is about 40% of all dwellings belonging to the current rotation group.

· Census of this sample of dwellings.

Small municipalities (less than 10 000 inhabitants) have been split in five rotative groups (random balanced sample of municipalities with equal probabilities), one of the five groups being censused each year (whole Census of all municipalities belonging to the group).

1.3  The French Master Sample 2009 based on the Rolling Census

The main principe of the French Master Sample 2009 is to use as a frame for the surveys of a current year the lists of dwellings covered by the Census of the previous year. This principle makes data collection easier (less wastes), will avoid using a specific system for new dwellings and will be more convenient to select samples on given sub-populations. But, since most of the surveys are face to face, the dwellings which must be surveyed have to be concentrated in some areas and not spread all over the territory, in order to reduce the costs. It implies to build primary units called Interviwer Action Areas (IAA), among which a sample is drawn, and to employ a network of interviewers located not far from those IAA.

An IAA may be either:

· a large municipality 

· a collection of small municipalities that meets following criteria:

a. Include at least one municipality of each five rotative group;

b. Include at least 300 main homes in each of the five rotative groups;

c. Be included in an administrative region

d. Be as less extended as possible

 
Among the 3743 IAA built in the French Metropolitan Territory, 37 IAA have been incorporated in the take-all stratum and 488 additional  IAA have been selected randomly proportionnaly to size with a regional stratification and a balanced sample design.


The number of dwellings to be drawn in each IAA is then calculated in order to minimize the variations of the final weights of dwellings in the sample, under additional constraints of minimum and maximum number of dwellings drawn in each IAA to provide a reasonable amount of work to the interviewer in charge of the IAA. 

In each IAA, dwellings are then drawn with equal probabilities with a systematic random sampling procedure.


See Berlemont, Christine and Faivre [1] for more details on the French Master Sample 2009.

2. The issue of unexpectedly missing interviewers

Hired interviewers are expected to devote a fixed amount of time (set beforehand by contract) to data collection.


This collection time comprises :


- The total travel time, based on :


            a. The number of dwellings affected to the interviewer


            b. The time required to reach the survey area (including time tracking of address) ;


            c . The average number of contacts required to get an appointment with the household.


- The total time surveying households, that depends on :


         a. The number of households to be interviewed;


         b. The response rate ;


         c. The length of a questionnaire;


In most cases, it not possible to increase interviewer’s time devoted to data collection after fiels operations have started, so they can not carry out extra work to repleace missing collegues.

Another possibility to deal with a missing interviewer would be to recruit another one, but it is usually complicated and costly to hire someone able for face to face interviews in a very short time in a specific area, and train him/her. Therefore, replacing unexpectedly missing interviewers appears to be an important source of extra costs for field collection. As most NSI, INSEE is committed to optimize field operations and survey costs, and this last possibility may be generally excluded.

Therefore, unexpectedly missing interviewers may not always be replaced. In such cases, the sample size has to be reduced in some areas. INSEE has developed a new sample monitoring strategy to deal with such cases.

3. INSEE new sample monitoring strategy to deal with missing interviewers

INSEE has developed a new sample monitoring strategy to make sure that the collected sample remains representative of the whole population. In particular, this strategy ensures that all primary units of the Master Sample are covered by the collected sample, to avoid any bias.  

The number of dwellings collected in each Primary Unit of Master is calculated taking into account interviewers’ journey time to reach the area and with the aim of minimising the sampling weights dispersion of the collected sample. 

3.1 Field constraints for data collection

We consider now the situation of an interviewer of the network whose usual IAA is located next to a vacant IAA (IAA whose usual interviewer is not available for data collection and not replaced): this interviewer will be asked to survey a certain number of households in the vacant IAA while some households in its usual IAA will be removed from the sample, so the interviewer’s work time remains the same.

The algorithm is based on two main hypothesis :

· The average number of contacts
 per household is the same in the usual IAA and in the vacant IAA

· The total time surveying housholds for the interviewer remains the same after the redesign of the sample

The first hypothesis may be slightly optimistic, as the interviewer may be less efficient in contacting households outside its usual IAA, but the second one is rather conservative, as the total number of dwellings surveyed by interviewer after the redesign of the sample is (as shown later on) less than the initial number of dewellings he had to survey, due to the fact that journey time accounts for more in its total work time.

Let U denote the usual IAA of the interviewer and V the vacant IAA, 
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 the number of dwellings finally surveyed by the interviewer in the usual and in the vacant IAA, 
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the interviewer’s journey time to reach its usual IAA and 
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the interviewer’s journey time to reach the vacant IAA.

Under those two assumptions, the number of dwellings finally surveyed by the interviewer in its usual IAA 
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 and in the vacant IAA 
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This constraint can be seen as a “journey time keeping constraint” for the interviewer. Notice that, in general, 
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 (as interviewers are generally recruited near their usual IAA), which implies 
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, which means a reduction a the total number of dwellings surveyed by the interviewer after the redesign of the sample.

In this approach, field constraints are fullfilled if the “journey time keeping constraint” is satisfied for all interviewers of the network. 

3.2 Optimising data collection under field constraints

In a two-degrees sample design, the sampling weight of dwelling d 
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where 
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 is the sampling weight of the IAA, 
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 is the total number of dwellings in the IAA and 
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 is the number of dwellings drawn in the IAA.

Decreasing the number of dwellings surveyed in an IAA (because of fields constraints for example) leads to increase the sampling weights of remaining dwellings in the IAA.

Keeping sampling weights as equal as possible is one key target of survey sampling, as it decreases the variance of estimators and makes calibration easier. It is also consistent with giving all households the same probability of being selected in the sample. 

Therefore, minimising the sample weights dispersion can be chosen as the main goal of our sample redesign procedure.

However, we shall also ensure that the reduction of the sample size due to the redesign procedure is not too important.

Let 
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denote the dispersion of the sampling weights in the redesigned sample. Finding the optimal number of dwellings to be surveyed in each IAA leads to solve following problem:
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3.3 A step by step approach to find out the optimal number of dwellings in each IAA

Among the list of interviewers available to carry out surveys in the vacant IAA, all possible selections of interviewers (i.e all possible sub-lists of the list of available interviewers) are tested. 

For example, if interviewers I1, I2 and I3 are available to carry out surveys in vacant IAA V, the sub-lists {I1},{I2},{I3},{I1,I2}, {I1,I3}, {I2,I3} and {I1,I2,I3} are tested. Selecting {I1,I2} means that interviewers I1 and I2 will be asked to carry out surveys in the vacant IAA and that interviewer I3 will not.

For a sub-list of interviewers, the optimal number of dwellings surveyed in each IAA is established after comparing different scenarios based on a gradual increase of the number of dwellings surveyed in the vacant IAA by the selected interviewers (to simplify, the number of dwellings surveyed in the vacant IAA is the same for all selected interviewers).

The algorithm starts with the hypothesis that all interviewers from the sub-list survey one dwelling in the vacant IAA. The number of dwellings they have to give up in their usual IAA is given by their “journey time keeping constraint”. We then check that the total number of dwellings surveyed in this scenario remains above the fixed threshold 
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, and, if so, we reestimate the sample weights in all IAA and calculate the dispersion of sample weights.

Then we do the same when selected interviewers surevy two dwellings in the vacant IAA, then three, four…until we reach the number of dwellings selected in the vacant IAA.

We select then the scenario (in term of number of dwellings surveyed in the vacant IAA by each of the interviewers of the sub-list) that leads to the lowest weight dispersion as the optimal scenario associated to the sub-list.

We select then the sub-list whose optimal scenario leads to the lowest weight dispersion.

3.4 Example 

This example is taken from the Housing Survey 2013 in the region Rhone-Alpes. The nummber of dwellings surveyed in the region is 2591 and the initial weights dispersion is 1954. The IAA V, with 32 dwellings, is vacant (the maximum number of surveyed dwellings is therefore of 2591-32=2559). 

With only one dwelling surveyed in the vacant IAA V, the weight dispersion would rise up to 102 039.

Two interviewers (I1 with usual IAA U1 and I2 with usual IAA U2) can be asked to carry out surveys in the vacant IAA.

The situation is the following:

	Interviewer
	Usual IAA
	Number of dwellings in the usual IAA
	Journey Time to reach the usual IAA (mn)
	Journey Time to reach the vacant IAA (mn)

	I1
	U1
	52
	10
	25

	I2
	U2
	43
	29
	55


Notice that interviewer I1 is closer than interviewer I2 from the vacant IAA, but that asking interviewer I1 to carry out one survey in the vacant IAA leads to give up 2,5 dwellings in its usual IAA (25/10) according to the journey time keeping constraint, whereas asking interviewer I2 to carry out one survey in the vacant IAA only leads to give up 1,9 (55/29) dwelling in the vacant IAA.

The algorithm leads to following optimal scenarii:

	Selected interviewers
	Number of dewellings surveyed
	Final Weight dispersion

	I1 only
	2544
	2233

	I2 only
	2550
	2192

	I1 and I2
	2544
	1955


We can see that selecting both interviewers brings back the weight dispersion to its initial value (1955 compared to 1954) at the cost of 15 dwellings more given up (2544 finally surveyed compared to 2559 if nothing had been done). We therefore select this scenario.

In this scenario, interviewer I1 will survey 7 dwellings in the vacant IAA V and 35 dwellings in its usual IAA U1 and interviewer I2 will survey 7 dwellings in the vacant IAA V and 30 in its usual IAA U2.

14 dwellings (on 32) will be finally surveyed in the vacant IAA V, 35 dwellings (on 52) in IAA U1 and 30 dwellings (on 43) in IAA U2.

4. Conclusion

This sample redesign methodology has been put in practice for two surveys so far since 2013. 

It has proved efficient to reorganise field operations in order to avoid bias due to vacant IAA.  

When the results of those surveys will be available, accuracy estimations will be carried out to account for the impact on quality of this new sample monitoring procedure.
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� A contact is a visit to a selected household . In many cases, the interviewer has to do sereveral visits to a household in order to carry out the survey.
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