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fomulas below are applied to the three key variables: R&D expenditure, R&D personnel (in FTE) and researchers (FTE)
futher breakdowns according to
	nace code: industry versus services sector
	size: 0-9, 10-49, 50-249, 250-499, 500 and more
1. coefficient of variation (cv)

2. unit response rate (URR)
definitions
unweighted URR: number of units with a response / total number of eligible and unknown eligibility units in the sample
weighted URR: weighted number of units with a response / total weighted number of eligible and unknown eligibility units in the sample
terminology
unit with a response: 
· intramural expenditure observed for reference year (2013) OR 
· R&D personnel (in HC) observed for reference year (2013) OR 
· R&D personnel (in FTE) observed for reference year (2013) OR 
· researchers (in HC) observed for reference year (2013) OR 
· researchers (in FTE) observed for reference year (2013)
so, for at least one of these 5 variables there should be an observed response
set of eligible units: is defined by substraction of the ineligible units, ineligible units are defined for the repertory and the sample as follows
· repertory: enterprises that disappeared because of a bankruptcy, liquidation, merger, relocation... 
· sample: entreprises that according to post-survey information do not belong to the appropriate size and nace categories that were used for pre-survey sampling + enterprises that disappeared because of a bankruptcy, liquidation, merger, relocation, ...
unknown eligibility units: non-respondents where we have no information available on their current legal status; therefore, we assume they are still active; no specific variables are available

3. item non-response rate
definitions
overall unit response rate (RRO) = unweighted unit response rate (RRU)
Calculate unweighted unit response rates (RRU) as the ratio of the number of completed cases (or sufficient partials) (C) to the number of in-scope sample cases. There are a number of different categories of cases that comprise the total number of in-scope cases: 
C = number of completed cases or sufficient partials
R = number of refused cases
NC = number of noncontacted sample units known to be eligible
O = number of eligible sample units not responding for reasons other than refusal
U = number of sample units of unknown eligibility, not completed
e = estimated proportion of sample units of unknown eligibility that are eligible
RRU = 
C = number of units with a response (see numerator of the unweighted unit response rate definition; sufficient partials: at least one response on one of the 5 core R&D variables)
R = companies that refuse to respond (e.g., in follow-up phone calls)
NC : in phone surveys you can have such non-contacts if you never get hold of people on the phone; in e-mail surveys this could happen when an e-mail that was sent, bounces and returns as undeliverable.  In postal surveys this could happen when the mail package returns as undeliverable and you are unable to find a new address for the firm, nor can you find any official indication that the firm moved or is no longer active.
O : for example when people let us know that the person who can respond to the survey is sick, is on leave, when people promise us to respond, but they never get to actually doing that …
e(U) : we could for example estimate this by saying: we observed x % bankruptcies, liquidations, mergers for those firms that we tried to contact (e.g., through the phone follow-up).  Therefore, we estimated that the same x % applies to the remaining firms, that we did not try to contact.
However, given that we have Belfirst available, we usually do not have to make such estimations: we can get the actual information from Belfirst:
· Even for non-respondents we can get information from Belfirst on bankruptcies, liquidation, mergers, splits, etc
· Even for non-respondents we can get information on the number of employees during the reference year, so we can update their size class information 
item response rate (RRI): the number of respondents for whom an in-scope response was obtained
original text: Calculate item response rates (RRI) as the ratio of the number of respondents for whom an in-scope response was obtained (Ix for item x) to the number of respondents who were asked to answer that item. The number asked to answer an item is the number of unit-level respondents (I) minus the number of respondents with a valid skip for item x (Vx). When an abbreviated questionnaire is used to convert refusals, the eliminated questions are treated as item nonresponse: 


 (I take here the same denominator as used for the definition of the unweighted unit response rate = total number of eligible and unknown eligibility units in the sample, minus the valid skips)
MH: valid skips are in our case – where we only need to calculate item response rates for R&D expenses and R&D personnel – those unit respondents that said in their original response that they did not have intramural R&D during the reference period considered: those cases indeed can skip the questions on expenses and personnel for intramural R&D.
Hence, you take as denominator for the RRI the denominator used for the RRU, but you subtract from it , the valid skips, i.e., those unit respondents that said in their original response that they did not have intramural R&D during the reference period considered.

RRT (total item response rate): overall unit response rate x item respons rate = RRO x RRI
Calculate the total item response rates (RRTx ) for specific items as the product of the overall unit response rate (RRO) and the item response rate for item x (RRIx ):
RRTx = RRO * RRIx = RRU * RRIx

4. imputation rate
definitions
RII (item imputation rate): number of imputed records for the variable x / total number of possible records for x
Calculate item response rates (RII) as the ratio of the number of respondents for whom no in-scope response was obtained, but for whom an imputation was made instead (Ex for item x) to the number of respondents who were asked to answer that item. The number asked to answer an item is the number of unit-level respondents (I) minus the number of respondents with a valid skip for item x (Vx): 


RIT version a (Total item imputation rate, excluding valid skips):
Calculate the total item imputation rates (RITx ) for specific items as the ratio of the number of respondents for whom no in-scope response was obtained, but for whom an imputation was made instead (Ex for item x) to the number of in-scope sample cases MINUS the number of respondents with a valid skip for item x (Vx). The number of in-scope sample cases is defined above, in the context of the definition of RRU.  Hence, we get:
RITx (version a) = 

(MH: The formulas on imputation rates are not in the Office of Management and Budget Standards and Guidelines for Statistical Surveys.  However, I thought it would be useful to have an equivalent of RRI and RRT here: to look at imputations done for unit-respondents, and to look at imputations done for non-respondents as well.  In the excel-file I gave you before I only included the imputation rates among respondents.  I will add the RIT as well.)

RIT version b (Total item imputation rate, for full eligible surveyed sample):
Calculate the total item imputation rates (RITx ) for specific items as the ratio of the number of respondents for whom no in-scope response was obtained, but for whom an imputation was made instead (Ex for item x) to the number of in-scope sample cases INCLUDING the number of respondents with a valid skip for item x (Vx). The number of in-scope sample cases is defined above, in the context of the definition of RRU.  Hence, we get:
RITx  (version b)= 


5. frame misclassification
crosstable of pre survey (RSZ repertory of employers) and post survey (Belfirst, reference year 2013) strata
everything that is not on the diagonal is considered as a misclassified unit
frame misclassification is reported according to the pre-survey strata
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