
Chuck Humphrey, University of Alberta 

Digital Reference: 
Statistics and Data 

LIS 536 

March 5, 2008 



Outline 

 Numeric digital content  
 Distinguishing between statistics and data 

 The basics about statistics and data as digital information 

 The reference interview and search strategies 
 Probe to determine if the patron wants statistics or data 

 If statistics, are they likely official statistics or non-official statistics? 

 Strategies for searching for statistics 

 Government publications approach 

 Data approach 

 If data, need to think about the life cycle of data 

 An example of from the Canadian National Population Health 
Survey, 1994 

 Conditions of access can become a barrier 

 Formats matter to your patrons 

 Citations for statistics and data 



Distinguishing statistics from data 



Numeric information 

Statistics 
• numeric facts/figures  

• created from data, i.e, 
already processed 

• presentation-ready 

Data 

• numeric files created 
and organized for 
analysis/processing 

• requires processing 

• not display-ready 



Numeric information 

Six dimensions or variables in this table 

The cells in the table are the number of 

estimated smokers.  

Geography 

 Region 

Time 

 Periods 

Unit of Observation Attributes 

 Smokers 

 Education 

 Age 

 Sex 



Statistics are about definitions! 

Definitions 

SEX: the gender of the respondent 

 Total 

 Male 

 Female 

PERIODS: the years when the survey 

was conducted 

 1994-1995 

 1996-1997 

 



Statistics are about definitions! 

Some definitions and response 

classifications are based on 

standards while others are based 

on convention or practice. 

For example, Standard 

Geography classifications  

http://www.statcan.ca/english/Subjects/Standard/sgc/geography.htm




Numeric information 



Stories are told through statistics 

 The National Population Survey in the 

previous example had over 80,000 

respondents in 1996-97 sample and the 

Canadian Community Health Survey in 2005 

has over 130,000 cases.  How do we tell the 

stories about each of these respondents? 

 We create summaries of the life experiences 

captured in data through the use of statistics. 



Methods producing data  

Observational 

Methods 

Experimental 

Methods 

Computational 

Methods 

Focus is on 

developing 

observational 

instruments to collect 

data 

Focus is on 

manipulating causal 

agents to measure 

change in a response 

agent 

Focus is on modeling 

phenomena through 

mathematical 

equations 

Correlation Causation Prediction 

Replicate the analysis 

(same data or similar) 

Replicate the 

experiment 

Replicate the 

simulation 

Statistics summarize 

observations 

Statistics summarize 

experiment results 

Statistics summarize 

simulation results 



Summary 

 Statistics are derived from observational, 

experimental or simulated data . 

 A table is a format for displaying statistics and 

presents a summary or one view of the data. 

 Tables are structured around geography, time 

and attributes of the unit of observation. 

 Statistics are dependent on definitions. 

 Statistics summarize individual stories into 

common or general stories.  



Reference interview 

 When a patron is looking for numeric information, 

begin by determining whether she/he is looking 

for statistics or data. 

 Never take at face value that a patron asking for 

data really wants data. 

 Probe by asking follow up questions based on the 

characteristics that distinguish statistics from 

data.  What are some questions that you might 

ask to help determine if you should be looking for 

statistics or data?  



Chart of numeric information 

Numeric 

Okay, we determined that our patron wants 

statistics.  What next? 



Chart of numeric information 

Numeric 

We behave like a government publications librarian 

and begin by filtering on the basis of official or non-

official status for the statistics being sought. 



Official vs. non-official statistics 

 Official statistics are those produced by 
national agencies with a public mandate 
(such as Statistics Canada or the Office for 
National Statistics in the UK) and 
international organizations with mandates 
from other governments (such as the UN). 

 Non-official statistics are produced by all 
other bodies, including trade associations, 
professional organizations, banks, 
consultants, marketing companies, 
newspapers, research institutes, etc. 



Official statistics: no one definition 

 No single definition of official statistics exists 

upon which national statistical agencies 

agree.   

 Consulting some of the leading national 

statistical agencies, you will find official 

statistics characterized as a critical element 

of open and accountable government (NZ), 

as different viewpoints of what statistics are 

(UK) and as a process for establishing 

“fitness for use” (Canada). 

http://x4l.data-archive.ac.uk/learning/module1/popoffstat.asphttp:/x4l.data-archive.ac.uk/learning/module1/popoffstat.asp
http://www.archive.official-documents.co.uk/document/ons/govstat/report.htm
http://www.statcan.ca/english/edu/power/ch3/quality/quality.htm


Official statistics (NZ) 

“Official statistics are statistics produced by government 
agencies to: 

• shed light on economic and social conditions 

• develop, implement and monitor policies 

• inform decision making, debate and discussion both within 
government and the wider community  

 Government and its administrative arms need official 
statistics for policy development, implementation and 
evaluation. The public at large have similar information 
needs in order to evaluate government policy, to ensure 
public accountability, and to be adequately informed 
about social and economic conditions.” 



Official statistics (UK) 

“Official statistics” can mean different things to 
different people. There are three broad ways of 
defining it.  

First, it may be defined in terms of people providing the service 
(eg. the Government Statistical Service).  

Second, it may be defined in terms of activities (e.g., collecting 
data, publishing statistics, providing statistical advice to support 
policy work).  

Third, it may be defined in terms of outputs, or products of 
statistical work (e.g., the published statistics on the labour 
market, on crime, on health etc). 

   Source:  Statistics: A Matter of Trust 



Official statistics (Canada) 

“There is no standard definition among 
statistical agencies for the term official 
statistics. There is a generally accepted, 
but evolving, range of quality issues 
underlying the concept of 'fitness for use'. 
These elements of quality need to be 
considered and balanced in the design 
and implementation of an agency's 
statistical program.” 



Official statistics (Canada) 

Attributes of quality that make statistics 
fit for use: 

 Relevance 

 Accuracy 

 Timeliness 

 Accessibility 

 Interpretability 

 Coherence 



Official process 

 Official statistics go through a formal process 

to be created and released.  Definitions of 

concepts are a critical aspect of the process 

as well as the methodologies for collecting 

and producing the statistics.  This relates 

directly with the accuracy, coherence and 

interpretability aspects of quality mentioned 

by Statistics Canada. 

 This will tie into our discussion about the life 

cycle of data shortly. 



Official process 

 Official statistics can be created from 

administrative databases, such as birth or 

death certificates or from national surveys, 

such as the Labour Force Survey, which is 

used to determine employment statistics. 



Surveys 

 Census 

 Canadian Community Health 
Survey 

 Labour Force Survey 

 General social survey 

 National Longitudinal Survey 
of Children and Youth 

 Business Register 

 Survey of Household Spending 

 Survey of Giving, Volunteering, 
and Participating 

 Participation and Activities 
Limitation Survey 

 Ethnic Diversity Survey 

 Vital Statistics  

 Hospital Morbidity Database 

 National Health Expenditure 
Database  

 Crime reports 

 Court reports 

 Education reports 

 Longitudinal Administrative 
Data System National 
Accounts 

 LIDS (Landed Immigrant Data 
System) 

 Income Statistics (Canadian 
Revenue Agency) 

Administrative 

Records 



Federal official health statistics 

Report of the Auditor 

General of Canada, 

December 2002 



Non-official statistics 

 Non-official statistics are often sold by their 
producers since a large number of these 
producers are in the business to sell 
specific types of statistical information.  
Many of the statistics associated with 
managing businesses fall within this 
category.  This narrows the access for 
these kinds of statistics. 

 As a rule of thumb, non-official statistics 
are more difficult to find and access 
because of their commercial nature.  



Search strategies for statistics 

 The government publications approach: to 

identify an agency that would produce such a 

statistic.  This approach relies on knowledge 

of governmental structure and the content for 

which agencies are responsible. 

 The data approach: to identify a data source 

from which the statistics could be produced. 

The approach replies on knowledge of data 

sources gathered by agencies. 



Gov publications approach 

 Is this likely an official or non-official statistic? 

 What agency would produce such a statistic? 
 Does the mandate or goals of the agency include the scope of 

the content? 

 Who are the members of the agency, if the agency is a 
membership organization? 

 What jurisdiction is responsible for this content? 

 What publication titles are related to this 
content? 

 What is the availability of statistics from this 
agency? 



Data approach 

 What data source would be used to produce 
such a statistic? 

 Would the source be in the realm of official or 
non-official statistics? 

 Who would collect such data? 

 What unit of observation would be needed to 
produce such statistics? 

 What would the structure of the table look like 
given time, geography and attributes of the unit 
of observation? 

 Use the literature trail and its indexes (official 
vs. non-official publications) 



Summary of strategies 

 Gov publications approach 
 What agency would produce such a 

statistic? 

 Does the mandate or goals 
include the scope of content? 

 Who are the members of the 
agency, if the agency is a 
membership organization? 

 What jurisdiction responsible for 
this content? 

 Is this likely an official or non-official 
statistic? 

 What publication titles are related to 
this content? 

 What is the availability of statistics 
from the agency 

 Data approach 
 What data source would be 

used to produce such a 
statistic? 

 Who would collect such data? 

 What unit of observation 
would be needed to produce 
such a statistics? 

 What would the structure of 
the table look like given time, 
geography and attributes of 
the unit of observation? 

 Would the source be in the 
realm of official or non-official 
statistics? 

 Use the literature trail and its 
indexes (non-official vs. official 
publications) 



Understanding the data approach 

 To better understand the data approach, we will look 

at an example that traces a published statistic back to 

its original data source and reproduce it.   

 To help understand the context in which statistics are 

produced, a life cycle model of data provides a useful 

framework. This model describes the various stages 

through which statistics are derived. 

 Each stage generates its own information or 

documentation in the production of statistics and this 

information can be very important in the search for 

statistics. 



The life cycle of data 

1 Program objective 

2 Survey unit organized 

3 Questionnaire & sample 

4 Data collection 

5 Data production & release 

6 Analysis 

7 Findings released 

8 Popularizing findings 

9 Needs & gaps evaluation 

1 

2 

3 

4 

5 6 

7 

8 

9 

Access to  

Information 



The life cycle of data 

1 Program objective 

2 Survey unit organized 

3 Questionnaire & sample 

4 Data collection 

5 Data production & release 

6 Analysis 

7 Official findings released 

8 Popularizing findings 

9 Needs & gaps evaluation 

1 

2 

3 

4 

5 6 

7 

8 

9 

Preserving  

Information 



Life cycle applied to health statistics 

1 Program objectives 

increased emphasis on 

health promotion and 

disease prevention; 

decentralization of 

accountability and decision-

making; 

shift from hospital to 

community-based services; 

integration of agencies, 

programs and services; and 

increased efficiency and 

effectiveness in service 

delivery. 

1 

2 

3 

4 

5 6 

7 

8 

9 

Health Information 

Roadmap Initiative 

http://secure.cihi.ca/cihiweb/dispPage.jsp?cw_page=profile_roadmap_e
http://secure.cihi.ca/cihiweb/dispPage.jsp?cw_page=profile_roadmap_e
http://secure.cihi.ca/cihiweb/dispPage.jsp?cw_page=profile_roadmap_e


Life cycle applied to health statistics 

1 

2 

3 

4 

5 6 

7 

8 

9 

Health Information 

Roadmap Initiative 

2 Survey unit organized 

3 Questionnaire & sample 

4 Data collection 

5 Data production & release 

6 Analysis 

7 Official findings released 

http://secure.cihi.ca/cihiweb/dispPage.jsp?cw_page=profile_roadmap_e
http://secure.cihi.ca/cihiweb/dispPage.jsp?cw_page=profile_roadmap_e
http://secure.cihi.ca/cihiweb/dispPage.jsp?cw_page=profile_roadmap_e
http://www.statcan.ca/english/sdds/00412t.htm
http://www.statcan.ca/cgi-bin/imdb/p2SV.pl?Function=getSurvey&SDDS=3226&lang=en&db=IMDB&dbg=f&adm=8&dis=2
http://www.statcan.ca/english/freepub/82-221-XIE/82-221-XIE2006001.htm


Reconstructing statistics 

 One way to see the 

relationship between 

statistics and the data 

upon which they were 

derived is to 

reconstruct statistics 

that someone else 

has produced from 

data that are publicly 

accessible. 



Reconstructing statistics 

1 

2 

3 

4 

5 6 

7 

8 

9 

Health Information 

Roadmap Initiative 

1 Program objective 

2 Survey unit organized 

3 Questionnaire & sample 

4 Data collection 

5 Data production & release 

6 Analysis 

7 Official findings released 

8 Popularizing findings 

9 Needs & gaps evaluation 

http://secure.cihi.ca/cihiweb/dispPage.jsp?cw_page=profile_roadmap_e
http://secure.cihi.ca/cihiweb/dispPage.jsp?cw_page=profile_roadmap_e
http://secure.cihi.ca/cihiweb/dispPage.jsp?cw_page=profile_roadmap_e


 The statistics that we will reconstruct are reported in 

“Health Facts from the 1994 National Population 

Health Survey,” Canadian Social Trends, Spring 

1996, pp. 24-27. 

 The steps we will follow are: 

  identify the variables and cases in the article;  

  identify the data source; 

  locate the variables in the data documentation; 

  find the original questions ; 

  retrieve the data; and 

  run an analysis to reproduce the statistics. 

Reconstructing statistics 



The findings to be replicated 

Page 

26 

 



Summary of variables identified 

 Findings apply to Canadian adults 
 Likely need age of respondents 

Men and women 
 Look for the sex of respondents 

 Type of drinkers 
 Look for frequency of drinking or a variable 

categorizing types of drinkers 

Age 
 Look for actual age or age in categories 

Smokers 
 Look for smoking status 



Identify the data source 

 Survey title is identified: 

National Population 

Health Survey, 1994-95 

 

 Public-use microdata 

file is announced 

 

 

 Page 25 of the article 

http://www.statcan.ca/bsolc/english/bsolc?catno=82F0001X


Locate the variables 

Examine the data documentation for the 

National Population Health Survey, 1994-95 

  PDF version is on-line 

 Use TOC and link to “Data Dictionary for Health” 

 Identify the variables from their content  

NOTE: check how missing data were handled 

 Trace the variables back the questionnaire 

 Did sampling method require weighting cases? 

NOTE: in addition to the other variables, is a weight 

variable needed to adjust for the sampling method? 

http://datalib.library.ualberta.ca/nphs/nphs.pdf


Retrieve and analyze the data 

 For universities subscribed to 
the Statistics Canada Data 
Liberation Initiative (DLI), the 
public use microdata from the 
NPHS can be downloaded 
without additional cost.  See 
the Statistics Canada Online 
Catalogue for further cost 
details. 

 Make use of local data 
services to retrieve data from 
the NPHS.  

http://datalib.library.ualberta.ca/nphs/NPHS94CST.sav
http://datalib.library.ualberta.ca/nphs/NPHS94CST.sav
http://www.library.ualberta.ca/datalibrary/index.cfm


Lessons from the NPHS example 

 This example demonstrates the types of 

information produced at various stages of the 

life cycle of data and its importance. 

 It also shows that statistics involve decisions.  

• Choices are made in creating statistics. 

• Interpreting statistics requires an ability to understand 

the choices that were made. 

 Searching for statistics that others have 

created can be facilitated by understanding 

these points. 



Chart of numeric information 

Numeric 

Okay, we determined that our patron wants data.  

What next? 



Chart of numeric information 

Numeric 

An informed referral is 

appropriate at this point. 

See the slide at the end of 

this presentation. 



Aggregate data and microdata 

 Aggregate data 
 statistics organized in databases or as data files. 

 tabulations structured by time, geography, and social 
content (tables treated as data). 

 Microdata 
 raw data organized in a file where the records or lines 

represent the information belonging to elements of 
the unit of observation.  

 requires some form of processing or analysis to be 
used. 



Search for data 

 Access to data is typically regulated 
through licenses.  As a result, online 
access to data is almost always 
moderated.  Consequently, data sources 
on the Web will be found through 
distributors who set the terms of use in 
their licenses. 

 The University has consortial access with 
several key distributors, including Statistics 
Canada, the ICPSR and the Roper 
Institute.   



Metadata for statistical tables 

 Unlike our bibliographic/full-text databases 

containing indexes for searching fields 

related to published literature, statistical 

tables do not have databases with rich 

metadata. 
 There are two databases of statistical tables but their indexes 

are built around elements you find in bibliographic databases:  

Statistical Universe and Tablebase 

 What would be ideal metadata descriptors 

for statistical tables? 

http://login.ezproxy.library.ualberta.ca/login?url=http://web.lexis-nexis.com/statuniv
http://login.ezproxy.library.ualberta.ca/login?url=http://search.rdsinc.com/sessions?userid=ualb1&products=TBL


 

Title 

Producer Date 

Unit of Observation Unit of Observation 

Variables 
Average Tuition 

Discipline 

Academic Year 

Province 

Statistical  Metric 
Dollars 

Footnote 



Summary 

 In the absence of indexed metadata 
describing these elements or properties of 
statistical tables and graphs, we search our 
existing databases using keywords that would 
appear in the ideal metadata for statistical 
tables if it existed. 

 For example, we might search for Statistics 
Canada because we believe that it would be 
the producer of the statistic for which we are 
searching. 



Tools for finding statistics & data 

 Catalogues 
 NEOS Libraries’ Catalogue 

 Statistics Canada Catalogue of Products and Services 

 Pathfinders 
 Guide to Statistical Resources 

 Resource Guide to Health Statistics 

 Economics Statistics 

 Databases 
 Bibliographic/Full-text 

 Statistical Indexes 

 Government Info: The Daily 
 Census of Canada 

 U of A Data Library web site 

 Statistics Canada web site 
 Aggregate and microdata 

http://www.library.ualberta.ca/catalogue/
http://www.statcan.ca/english/clf/query.html?style=englisholc&ql=a&la=en
http://www.library.ualberta.ca/subject/statistics/guide/index.cfm
http://www.library.ualberta.ca/subject/nursing/healthstats/index.cfm
http://www.library.ualberta.ca/subject/economics/index.cfm
http://www.library.ualberta.ca/databases/
http://www.library.ualberta.ca/databases/
http://www.library.ualberta.ca/databases/
http://www.library.ualberta.ca/databases/browse_by_type/index.cfm?type=Statistics&description=Statistics
http://www.statcan.ca/english/dai-quo/
http://datalib.library.ualberta.ca/datalib/
http://www12.statcan.ca/english/census01/home/Index.cfm
http://www.library.ualberta.ca/datalibrary/


Continuum of Access 



Formats for statistical information 

 A variety of formats are used to disseminate 

statistical information, including HTML, CSV, 

IVT and XLS. 

 Which one should you use? 
 Your patron’s context should come first. 

 How does she/he intend to use the statistics?  

 Does she/he have software to use the format? 

 Proprietary versus open format. 

 Avoid display formats (eg., HTML) over content delivery formats 

(eg., CSV) 

http://www.statcan.ca/english/freepub/82-221-XIE/2007002/tblstructure/1hlthstat/1hc/hc1abm-en.htm


Citations for statistics 

 Gaetan Drolet, a retired data librarian from 

the University of Laval, worked part-time for 

DLI compiling a citation guide for Statistics 

Canada.  This has been officially adopted 

within Statistics Canada and has its own 

catalogue number: 12-591-XWE 

 Examples: 
 Source: Statistics Canada, Survey of Financial Security (SFS). 

 Census, 2006 

 E-STAT 

 

http://www.statcan.ca/bsolc/english/bsolc?catno=12-591-X
http://www.statcan.ca/bsolc/english/bsolc?catno=12-591-X
http://www.statcan.ca/bsolc/english/bsolc?catno=12-591-X
http://www.statcan.ca/bsolc/english/bsolc?catno=12-591-X
http://www.statcan.ca/bsolc/english/bsolc?catno=12-591-X
http://www40.statcan.ca/l01/cst01/famil112a.htm
http://www40.statcan.ca/l01/cst01/famil112a.htm
http://www12.statcan.ca/english/census06/data/topics/ListProducts.cfm?Temporal=2006&APATH=3&THEME=66&FREE=0&GRP=1
http://estat.statcan.ca/cgi-win/CNSMCGI.EXE?Lang=E&CANSIMFILE=EStat%5CEnglish%5CCII_1_E.htm
http://estat.statcan.ca/cgi-win/CNSMCGI.EXE?Lang=E&CANSIMFILE=EStat%5CEnglish%5CCII_1_E.htm
http://estat.statcan.ca/cgi-win/CNSMCGI.EXE?Lang=E&CANSIMFILE=EStat%5CEnglish%5CCII_1_E.htm


Data Library & Research Data Centre 

 Data Library 

 Location:  Rutherford North, 1st Floor 

 Phone: 492-5212 

 

 The Research Data Centre 

 Location: Rutherford North, 3rd Floor 

 Phone: 492-6673 


