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National Women’s Business Council Survey of Small Businesses. 
(OMB Control No. 3245-XXXX)


B.  Collection of Information Employing Statistical Methods
Introduction

We propose using statistical methods for the National Women’s Business Council Survey of Small Businesses. Statistical methods will be used in three key components: 
1. Developing the sample design;
2. Conducting the Web-based survey; and 
3. Performing data analysis of the survey results.

1. Study Design

This study has two major goals:  (1) To achieve a confidence interval half width of no greater than 0.05 at a 95 percent confidence level for any proportion of interest in two subgroups, female-owned Small Businesses[footnoteRef:1] and minority-owned Small Businesses; and (2) to implement the design in as cost efficient a manner as possible. With these goals as our key outcomes, we outline below the steps to estimate the total number of businesses that must be selected and interviewed. [1:  Small Businesses as defined by the Small Business Administration: https://www.sba.gov/sites/default/files/files/Size_Standards_Table.pdf] 


1.1   Target Population and Sampling Frame

The target population for this survey will be the owners of all Small Businesses, as defined by the Small Business Administration, located in the United States, who are familiar with the day to day operations of the business. Small Businesses in territories or outlying islands of the United States will be excluded from the target population. An eligibility of  Small Business owners is defined as a person who (1) alone or along with those of the same gender own 51% or more of the Small Business, and (2) is active in the daily management of the Small Business. The first section of the survey questionnaire will include a small set of questions to determine if the person answering the survey is eligible to respond based on the two criteria listed above. 

In term of classifying a Small Business and woman-owned, the business must have one woman who owns at least 51% of the company or a group of women together who own at least 51% of the company, and (b) one of those women must be active in the daily management of the company. For example, if the survey research contractor contacts a male joint-owner of a business and the man owns 10% of the business and only 40% of the business is owned by all men combined, the survey will classify the business as women-owned. The contractor will need to seek out a female owner of this women-owned business. That female owner can own less than 51% of the business herself, since women as a combined total own more than half of the business.

To generate the sampling frame of all Small Businesses in the United States and acquire contact information (mailing addresses, email addresses and phone numbers) for the owners of the selected Small Businesses, the contractor will use Dun and Bradstreet’s Dun’s Market Identifiers (DMI) file. The DMI file provides all essential frame information (e.g., employee size, annual revenue, NAICS code, contact information) for 15.2 million private business establishments. The DMI file is considered the most comprehensive commercially available business list. For the purposes of this survey, a business on the DMI file will be included in the sampling frame for this survey if it meets all of the following criteria: 
· Meets the Small Business Administration’s definition Small Business based on industry sector, number of employees, and annual revenue[footnoteRef:2], and [2:  https://www.sba.gov/sites/default/files/files/Size_Standards_Table.pdf] 

· Is a company headquarters office. Satellite offices will be excluded since company owners are extremely unlikely to work at satellite offices.

1.2   Sample Design

The initial step is to estimate the number of completed interviews needed for the desired level of precision for a key statistic in any subgroup of interest. Currently, the desired precision is to be a confidence interval half width of 0.05 at a 95 percent confidence level. This design can be altered in the future as needed to meet a different level of precision. Exhibit 1 shows that at least 384 surveys must be completed within any key subgroup to achieve a CI (p) of 0.05 in that subgroup.

	Desired Confidence Interval Half Width
	0.05

	z-score for 95% confidence that true value w/in the MoE
	1.96

	Key statistic proportion
	0.50

	Completes needed in each subgroup
	384


Exhibit 1: Precision requirements for key analytic subgroups



Second, the contractor will determine which key subgroup contains the fewest number of businesses in the population. The two key subgroups of interest are female-owned and minority (i.e., non-Caucasian) owned businesses. Ideally, the contractor would have information on every business on DMI’s sampling frame and be able to stratify based gender of owner and minority status of owner and oversample those groups. The DMI file does contain indicators flagging business as women owned or minority owned. However, these indicators are self-reported by the business and not all businesses report back to Dun and Bradstreet about the gender or minority status of their primary owner(s). In addition, there is little information about proportion of businesses with missing data on these flags. To use a variable for stratification purposes, it is preferable for the variable to have little to no missing data and be as accurate as possible. Thus, it is not recommended that the contractor use these flags for stratification. 

Without the ability to stratify on gender or minority status of business owners, the contractor will use publically available data to estimate the number of completed interviews in each subgroup. The 2012 Survey of Business Owners and Self-Employed Persons (SBO) estimated that 36% of all businesses were female owned and that 19% of all businesses were minority owned.[footnoteRef:3] [footnoteRef:4] The minority-owned businesses will be the smallest subgroup of interest for which the contractor will want to achieve 384 completed interviews and a CI (p) = 0.05. Assuming equal response rates across the subgroups and 19% of the completed interviews will be among minority-owned businesses, just as in the population, it will require completing the 2,022 interviews overall to achieve 384 completed interviews with minority businesses (2,022 = 384/0.19).  Exhibit 2 shows that if the contractor assumes an equal response rate across the subgroups, they can generate 728 interviews with women-owned businesses, twice as many as necessary to achieve a CI(p) = 0.05. [3:  Survey of Business Owners and Self-Employed Persons (SBO) – Survey Results 2012. (2016, February 23). Retrieved from https://census.gov/library/publications/2012/econ/2012-sbo.html ]  [4:  Employer Perspectives on the Health Insurance Market: A Survey of Businesses in the United States. (2014). Retrieved from http://www.apnorc.org/projects/Pages/employer-perspectives-on-the-health-insurance-market-a-survey-of-businesses-in-the-united-states.aspx] 


Exhibit 2: Responding Owners by Subgroup
	 
	Sex
	Minority Status

	
	Female
	Male
	Non-Hispanic White
	Minority

	% Responding Owners by Subgroup
	0.36
	0.64
	0.81
	0.19

	Responding Owners by Key Subgroup
	728
	1294
	1638
	384



Third, while the contractor will not be able to stratify by gender or minority status of the business owner prior to data collection, they  will use stratification to ensure that they select a proportionately representative sample of the target population on other characteristics, where the distribution of sampled businesses mirrors the distribution of the population on the stratification dimensions. This is known as a stratification with a proportionate allocation. In addition to helping ensure a proportionately allocated sample, this allocation can increase the precision of survey estimates associated with the stratification dimensions. The sampling strata will be defined as the cross classification of Census Division, employee size and NAICS code groupings. The four Census Region are Northeast, South, Midwest, and West. The employee size classes will be: (1) 1-49; (2) 50-249; (3) 250+.  The 20 2012 NAICS codes will combined into four NAICS groups as follows[footnoteRef:5]: [5:  These groupings mirror those of the 2011 FMLA Employer Survey. The contract will review the NAICS groupings and any potential revisions with NWBC prior to data collection.] 



	Group
	NAICS Codes

	NAICS Group I
	Manufacturing (31-33)

	NAICS Group II
	Retail Trade (44-45)

	NAICS Group III
	Information (51); Professional, Scientific, and Technical Services (54); Administrative Support; Waste Management and Remediation Services (56); Educational Services (61); Health Care and Social Assistance (62); Arts, Entertainment, and Recreation (71); Other Services, except Public Administration (81

	NAICS Group IV
	Agriculture, Forestry, Fishing, and Hunting (11); Mining (21); Construction (23); Utilities (22); Transportation and Warehousing (48-49); Wholesale Trade (42); Accommodation and Food Services (72); Finance and Insurance (52); Real Estate and Rental and Leasing (53); Public Administration (92); Management of Companies and Enterprises (55)




 
This design produces 48 sampling strata (4 Census Divisions X 3 employee size classes X 4 industry groupings). 

Fourth, to estimate the required number of businesses to be sampled from the frame, the contractor will apply two outcome rates to the desired number of completes (2,022). The first outcome rate is the web survey response rate among eligible businesses. The 2014 AP/NORC Employer Survey conducted by the Associated Press (AP) and the National Opinion Research Center (NORC), achieved an AAPOR Response Rate 3[footnoteRef:6] of 22 percent.[footnoteRef:7] However, unlike this survey, in which respondents will only be able to complete the self-administered questionnaire over the web, the AP/NORC employer survey was programmed and could be completed in either web or telephone mode. In addition, the study offered businesses a $50 post-survey incentive. With this in mind, the response rate to this survey may be lower, between 10 to 20 percent. As presented in Exhibit 3, this design estimates a 20 percent AAPOR Response Rate 5[footnoteRef:8] for budget calculations.  Based on personal communications with a Dun and Bradstreet representative, they estimate that approximately 50% of all Small Businesses will have an email addresses for a title that relates to ownership (e.g., CEO, Chairmen, President). In addition, virtually all selected Small Businesses will have telephone and postal address information. While respondents will only be able to complete the survey over the web, the combination of mail and email invitations, along with mail, email and telephone reminders make a 20% response rate a reasonable goal. [6:  The American Association for Public Opinion Research. 2016. Standard Definitions: Final Dispositions of Case Codes and Outcome Rates for Surveys. 9th edition. AAPOR]  [7:  Employer Perspectives on the Health Insurance Market: A Survey of Businesses in the United States. (2014). Retrieved from http://www.apnorc.org/projects/Pages/employer-perspectives-on-the-health-insurance-market-a-survey-of-businesses-in-the-united-states.aspx]  [8:  AAPOR RR 3 estimates the number of eligible businesses among those of unknown eligibility and includes this estimate of unknown eligible businesses in the denominator of the response rate. AAPOR RR 5 assumes all businesses of unknown eligibility are ineligible and only includes known, eligible businesses in the denominator. Due to this, AAPOR RR5 is always greater than more conservatively calculated AAPOR RR 3. ] 


Exhibit 3: NWBC Estimated Outcome Rates
	Responding Owners Knowledgeable of Day-to-Day Operations
	2,022

	AAPOR Response Rate 5
	0.20

	Known, Eligible Businesses
	10,110

	Eligible Small Business Rate
	0.90

	Known Eligible or Ineligible Small Businesses
	11,233

	Known Eligibility Rate
	0.95

	Small Businesses selected
	12,000



Finally, not all of the selected businesses will be classified as eligible. Based on previous establishment survey literature, the contractor estimates that 10% of all selected businesses will be ineligible because they have gone out of business or merged with another company, and that another 5% of businesses will be of unknown eligibility simply due to incomplete or inaccurate contact information[footnoteRef:9].  Despite Dun and Bradstreet’s best attempt to keep their list of active businesses up-to-date, it is impossible to keep a list completely accurate due to the constant process of “births” and “deaths” of businesses as well as other actions such as acquisitions, mergers and moves. Taking into account both of these outcome rates, the contractor will need to mail survey invitations to 12,000 businesses to achieve 2,022 completed interviews (2,022/0.20/0.90/0.95 ≈ 12,000).  [9:  Moriarity, C, L. and Chapman, D. W. (2000). “Evaluation of Dun and Bradstreet’s DMI File as an Establishment Survey Sampling Frame”, Proceedings of the Section on Survey Research Methods, American Statistical Association, pp. 1147 – 1153.] 


2. Data Collection Procedures to Maximize Response Rates and Deal with Issues of Non-Response

To maximize response the contractor will follow the Plan-Do-Check-Act quality control model from the statistical process control literature popularized by Walter Shewhart and Edward Deming[footnoteRef:10].  [10:  Shewhart, W. A., & Deming, W. E. (1939). Statistical method from the viewpoint of quality control. Courier Corporation.] 


· Plan: Prepare for a worst case scenario by selecting more units than needed and divide the sample into replicates.
· Do: Begin data collection by releasing 50% or less of the total estimated units needed to meet goals. 
· Check: Monitor the empirical outcome rates of this first group and adjust the outcome rates in the sample design accordingly
· Act: Release the remaining number of units needed to meet targets using the empirical outcome rates

The contractor will ask Dun and Bradstreet to select a stratified sample of 50,000 Small Businesses from the DMI file. The 50,000 businesses will be proportionately allocated to the 48 sampling strata described above. While this selection is more than four times the amount of the estimated sample size, this will prepare the contractor for an unexpected situation that would increase the number of business that need to be selected. Examples include when one of the outcome rates is much lower than expected or the proportion of responding businesses that are minority owned is much lower than 19%. The contractor will create 50 replicates of 1,000 businesses each from the sample of 50,000 businesses. A replicate is a proportionately allocated subset of the full sample, where each subset contains the same proportion of 48 strata as the full sample. The contractor will sort the full sample of 50,000 businesses by the same three stratification variables (Census Region, number of employees, industry sector). The contractor will then assign the first business to replicate 1, the next business to replicate 2, all the way sequentially until replicate 50. The contractor will assign the 51st business on the sorted list to replicate 1 and start over. These replicates will give the contractor the flexibility to adjust the number of businesses released in Group 2 and Group 3 as needed by multiples of 1,000 while also maintaining the proportionate allocation of the sample design. 

To operationalize the Plan-Do-Check-Act model, the contractor will release three separate groups of businesses, each approximately four weeks apart. Respondent data will be stored in a data collection software accessible through a secure Federal Information Security Management Act (FISMA) compliant internal enclave. Each group will remain active for approximately eight weeks. By Week 1, Day 1, the Web survey will be live and survey support will be available to the respondent via email.  On Day 1, the contractor will send invitation letters to the first group. If the selected Small Business has an email address, the invitation will be sent via email. Otherwise, the invitation will be sent by postal mail. The invitation will include a link to the Web survey along with a unique token that the designated owner will use to access their survey online. As described in further detail in Statement A, up to five reminders will be sent to non-responding business through a combination email, mail and telephone modes.  Exhibit 4 below shows the breakdown of the 16-week study period by the three groups.



Exhibit 4: Study Period Breakdown

[image: ]

The contractor will start data collection by releasing 4,000 businesses for Group 1 from four replicates. This release of one third of the estimated 12,000 businesses needed to achieve the desired margin of error will allow the contractor to monitor and adjust (if needed) the outcome rates and completed interviews from minority owned Small Businesses, and avoid releasing too many cases. Releasing too many cases would restrict the contractor’s ability to adapt to the empirical rates. 
 
The contractor will set up daily reports that monitor the following:  (1) each of the outcome rates in Exhibit 3, (2) the proportion of responding Small Businesses that are minority owned, and (3) the proportion of responding Small Businesses that are women owned. The contractor will update the sample design with the empirical outcome rates and proportions observed at the end of the third week of data collection to create a new number of businesses to mail a survey invitation to meet the targets.

At the beginning of the fifth week of data collection, the contractor will release enough additional businesses for Group 2 using the revised estimates to achieve 253 minority-owned Small Business interviews, ~66% of the target of 384 interviews. To keep costs to a minimum and increase response rates, the contractor will not release all of the remaining businesses needed to meet the goals at the beginning of the 5th week. In terms of costs, if the observed outcome rates on this second release are higher than the first release, then the estimated total number of businesses the contractor needs to invite to participate in Group 3 reduces. Fewer businesses invited means lower data collection costs. As mentioned previously, the contractor will help boost response rates by sending up to five reminders through a combination of modes to non-responding businesses. 

The contractor will repeat the same Plan-Do-Check-Act process, monitoring the results of Groups 1 and 2 separately. At the end of the 7th week, the contractor will review the results of the outcome rates for Groups 1 and 2, and revise the sample design estimates accordingly. At the beginning of the 9th week, the contractor will release enough businesses in Group 3 to meet the final target of 384 completed interviews with minority owned Small Businesses. If the outcome rates in the initial sample design estimates are exactly correct, each of the three groups will contain approximately 4,000 businesses for a total of 12,000 businesses to which the contractor will mail a survey invitation.  


3. Tests of Procedures for Refining Data Collections

The contractor will perform testing during the pre-fielding period. Prior to the main fielding, the contractor will program the Web survey instrument and prepare for the final data delivery by creating preliminary cleaning codes and submitting interim files for NWBC review.  

The contractor’s programmers will program and test the survey, as illustrated in Exhibit 5. Programmers will implement range checks and skip logic to improve data quality and reduce respondent burden. Range checks will ensure that numeric data entered fits within predetermined boundaries that make sense for a given question. For example, when asking what year the company was started, if a respondent enters the year 2020, the survey will not accept that response, as it is not a possible answer. The skip logic will be programmed to ensure respondents only receive relevant questions based on previous responses or preloaded data. Programming these skips in the Web survey means that respondents are not tasked with navigating a potentially complicated survey instrument; the web development program does it for them. 

Exhibit 5: Program and Test Web Survey Details
[image: ]

Once the survey instrument has been programmed, the contractor will create testing scenarios mapping out which answers testers should give to each question so that all questions and all skip logic combinations will be covered. Initially, the contractor will test the instrument to check for errors in question content and skip logic. Any problems will be resolved and then the contractor will send information for the client to test the instrument. The survey will be revised as needed. 

After the contractor and NWBC both test the survey instrument, the contractor will conduct a small pilot test with the target population. A limited number of sample members will be selected, up to 500, and those individuals will receive mailings with their links to the survey. Conducting a pilot test serves dual purposes. First, it will allow the contractor to test the survey materials with members of the target population directly, so the results of the pilot will be used to modify materials as needed. Secondly, conducting the pilot test will provide a way to test the screening process. During the pilot test, the contractor will gain an understanding of how often the people responding to the survey are eligible respondents. If this is a low percentage, the contractor will potentially revise the selection methods, or possibly pull an additional sample. 

As part of the pilot test, the contractor will review the collected data to ensure that the survey logic is working as intended and check for any possible issues. The team will check that the skip patterns are working correctly, and look for unexpected patterns in the data, such as all respondents skipping a given question. If any anomalies are found, the contractor will investigate the cause and make corrections as needed. The contractor will repeat these checks during the main data collection as well as part of the quality control procedures. 

The contractor will also use the pilot test data to begin developing the data cleaning process. The data cleaning process involves several activities, including the identification of anomalous responses and of partial completes.   The contractor will work with NWBC to determine what the definition of a partial complete should be for this survey.  A good rule is that a partial complete is any case where at least 50 to 99 percent of the non-skippable questions are answered.  Partial completes are not determined until after the close of data collection. The contractor will continue to follow-up with respondents with partial completes in an effort to have them fully complete their surveys.

The contractor will work with NWBC to determine how to handle missing data and follow through with this process. The contractor will utilize SAS® to create code to account for the skip pattern logic. By doing this, a question that is missing data due to a skip pattern will have a different code (such as “997”) from the codes assigned to questions with missing data due to respondents deciding to skip the question on their own. The contractor will identify any unexpected patterns in the data that might indicate problems, and will check frequencies to the questions for the same purpose. In addition, the contractor will come up with coding schemes for the open-ended questions and code those questions.

4. Post Data Collection Statistical Adjustments and Nonresponse Bias Analysis

After data collection is complete, the contractor will prepare a technical report that describes and documents all data processing, analysis, and file preparation procedures to be used in the after the end of data collection. The report will cover all aspects of data processing and file production including:

· Processing the raw data files into new data files compatible with NWBC’s computer systems
· Cleaning and processing the survey data, including handling of missing data and item recoding
· A codebook and frequency distributions of all closed-ended questions to help with data analysis activities 

Additionally, this report will describe procedures for identifying, documenting, and correcting any errors or issues with the data processing or file production activities. The contractor will deliver the report electronically to NWBC. All associated documentation, files, or data will be in NWBC’s preferred format (for example, SAS or Excel). If requested, the contractor will also provide a public-use dataset (de-identified data) and will implement a disclosure limitation protocol so that the public use dataset fully protects respondent confidentiality.


Every Small Business responding to the survey will be assigned a sampling weight which will be used to produce population-based estimates. The weighting procedure will contain three steps[footnoteRef:11]. First, the contractor will create a nonresponse weight to reduce potential bias due to unit nonresponse. In its most basic form, the nonresponse weight is simply the inverse of the response rate of cases within each sampling stratum or other variables on the sampling fame. Next, the contractor will employ a technique known as poststratification that adjusts the non-response adjusted weights to one or more sets of population totals to reduce sampling variance. The poststratification adjustments will ensure that the weights sum up to the known population totals (e.g., population totals from the most recent SBO). The contractor will also examine the use of raking weights based on the available population control totals. The final step will entail trimming the extreme values of the non-response adjusted, poststratified weights to specific cutoffs in order reduce the variation in the weights. This reduction in the variation of the weights will in turn reduce standard errors of the key statistics of interest. [11:  In many surveys, a base sampling weight is needed to account for any cases that were oversampled and thus received a higher probability of selection than other cases. The stratified, proportionate allocation sampling method that the contractor will use will ensure that each selected cases has the same probability of selection and thus no base sampling weight is necessary.] 


Given that the estimated response rate for this survey is under 70%, the contractor will use DMI sampling frame data, paradata, survey data and external, public use data to evaluate the risk of non-response bias. One widely used method to evaluate the risk of non-response bias is fitting response propensity models[footnoteRef:12] Response propensity is the theoretical probability that a sampled unit will respond to the survey request. Many respondent characteristics can influence response propensity. Disentangling these effects requires multivariate modeling. For a response propensity model to be informative, the researcher must know the values for respondent and non-respondents on one or more predictors of survey response.  In many surveys, propensity models are often quite limited because little information is generally known for the non-respondents. With the substantial amount of data on all sampled Small Businesses from the DMI file, the contractor will have a considerable number of independent variables to incorporate in the response propensity model including: annual revenue, type of organization, industry sector, geography and number of employees. [12:  Little, R. 1986. “Survey Nonresponse Adjustments for Estimates of Means.” International Statistical Review 54:139-57.; 
   Olson, K. 2006. “Survey Participation, Nonresponse Bias, Measurement Error Bias, and Total Bias.” Public Opinion Quarterly 70: 737-758.
   Groves, R. and M. Couper. 1998. Nonresponse in Household Interview Surveys. New York: Wiley.

] 



5. Individuals Consulted on Statistical Aspects and Individuals Collecting and/or Analyzing Data

The following statisticians were consulted on the statistical aspects of the design and analysis of the current study: 

Frost Hubbard, MS
Research Associate
IMPAQ International
443-259-5427

The following individuals will collect and/or analyze data for the current study:
Rocco Russo, Ph.D.
Managing Director
IMPAQ International
202-774-1994

Donna Perlmutter, MHS
Managing Director
IMPAQ International
443-259- 5169

Camellia Bollino Doyle, MPA
Research Associate
IMPAQ International
443-259-5110


Neha Nanda, Ph.D.
IMPAQ International
443- 259- 5245
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