	

	
	Problems with using information

Introduction to statistics

Statistical thinking will one day be as necessary for efficient citizenship as the ability to read and write—H.G. Wells

The above quotation was recorded at the beginning of the 20th century, and few would disagree with its relevance today. Because the decisions that affect them are often based on some form of statistical information, Canadians need to be aware of the potential problems with gathering, understanding and presenting statistical data. These influential decisions place a large burden of responsibility on both decision-makers and citizens. No doubt the misuse of statistics, as well as other forms of information, factors heavily in the public's skepticism of the validity of some information.

This chapter will outline some of the problems you may encounter if you are not careful when using statistics.

The efficient and accurate use of information is handicapped by defects in the existing statistical structure. Sometimes, the required data do not exist. Similarly, data from different sources are not always comparable. Also, the quality of some information may need improvement. For these reasons, many uses of data are limited or discouraged altogether.

There are many types of users who deal with statistical information in a number of different ways. With some foresight at the planning stage, the data can be accurate, relevant and useful to an assortment of different users.

· First, it is important to determine the end use for the data.

For example, suppose that your municipality wants to evaluate where a new highway should be constructed. The highway planners would have to consider or gather several types of information. The planners may consult or conduct environmental impact surveys to gather statistical information on average land costs (to anticipate expropriation costs), demographic patterns, construction and labour cost forecasts, and the number of local residents. Although this statistical information belongs to different sub-categories (i.e., Highway Planning Data), the planners must ensure that the data are accurate and appropriate, and that they serve their ultimate purpose—finding the optimum location for the new highway.

· Second, the timeliness of the data is also relevant. The category to which the data belong determines how frequently those data are collected. Our national financial measures, such as gross domestic product, are assessed in quarters (each year is divided into four three-month segments). In contrast, the census is a comprehensive assessment of population and demographic information. The census is usually performed every five years because of its cost, scope and long-range view. Since data availability affects the reference time period of a survey, then this factor must also be taken into consideration.

· Third, classifying data users by the nature of their businesses is a useful exercise. This helps the statistician and the analyst to determine what kind of information is needed. Knowing who the users are, however, does not itself shed much light on the purposes or the manner in which the data will be used.

· Finally, it is important for the user to understand the survey methodology, including the concepts and definitions. This will allow for a better understanding of the scope of the survey and how to use the data in an appropriate manner.

 




Misinterpretation of statistics

Misinterpretation is a common problem when using statistical information. It may be caused by a number of factors.

This section explains how statistics can be misused by

· Misunderstanding the data 

· Using incomparable definitions 

· Deliberately misinterpreting the information 

Each day, we are bombarded by numbers in the media. Many of the facts and figures quoted in the news, such as unemployment and divorce rates, originate from The Daily, Statistics Canada's first and official release of statistical data and publications produced by Statistics Canada. It presents analysis of newly released data with source information for more detailed facts. Although the information from The Daily is objective, it is interesting to analyse how newspapers from different regions can put a different spin on the same facts.

Misunderstanding the data

Sometimes, data are misunderstood by the media. Example 1 shows how crime patterns can be oversimplified and misinterpreted.

Example 1 – Crime statistics
The Daily published data on crime statistics with the following subheadings in the release:

	
The Daily. Tuesday, July 18, 2000
Crime statistics

Crime statistics, 1999
· Violent crime declines in all categories 

· Large decline in break-ins 

· Drug offences on rise, impaired driving stable 

· Youth crime down for seventh consecutive year 


Based on the information in the release from The Daily, Canadian newspapers headlines read:

	Hot economy stalls murder rate


	Declining homicide rates knock steam out of election platforms


	Homicide rate at a 32-year low


The newspaper headlines above strayed from the content of the main feature. Focusing on one aspect of the data, the newspapers ignored the main finding—that the national crime rate had declined for the eighth consecutive year. Secondly, the data revealed that the rate for violent crime fell 2.4% in 1999, the seventh consecutive decrease after 15 years of increases. All major categories of violent crime declined in 1999, including homicide (-4.7%), attempted murder (-8.8%), assault (-2.0%), sexual assault (-7.3%), and robbery (-1.5%).

The release also reported that the national homicide rate has generally been falling since the mid-1970s. That trend continued in 1999; 536 homicides were reported by police, 22 fewer than the previous year. The 1999 homicide rate—1.76 homicides for every 100,000 people—was the lowest since 1967.

Although it is possible to speculate that rising prosperity may have contributed to a lower crime rate, the data provided by Statistics Canada did not measure the relationship between the economy and crime statistics. And if it had, the observation would appear to be that the crime rate had been decreasing since 1991, the year that the Canadian recession began.

The Daily did mention that numerous factors contribute to changes in the crime rate. However, it looks as if some journalists took this statement to be a fact. The connections found in the newspaper headlines are purely speculation and were not revealed in the objective data. The journalists misinterpreted the release most likely because they misunderstood the underlying causes and effects of crime.

Statistics Canada representatives spend much time reviewing the media use of release data each day. These representatives also answer media questions regarding the data and make certain that the data are properly understood. If a misunderstanding has occurred, then the representatives try their best to correct it.

Using incomparable definitions

It is important to understand the statistical definitions and concepts behind the information that you are using. If you are examining labour force issues, you should become familiar with the definitions for terms such as unemployment, employment, and participation rate. If you are looking at data on environmental issues, you will need to consider the definition and concepts associated with words such as forest, woodland, extinct, endangered species, and national park.

A great advantage of statistical information is that it can be compared, allowing trends and characteristics to be revealed. For example, one can compare the weather of Vancouver with that of Halifax, past sporting results with the present, or the academic performance of men with that of women.

However, problems can arise in the comparison of statistics when the underlying definitions, classification or methods of data collection are different. This is especially true for statistics from different sources. Nowhere is this more apparent than with vital statistics. Consider Table 1 below.

	Table 1. Married people by sex, 1998 to 2002

	Married
	1998
	1999
	2000
	2001
	2002

	Number of persons

	Both sexes
	14,630,173
	14,711,793
	14,806,694
	14,913,766
	15,018,130

	Males
	7,299,132
	7,337,226
	7,381,266
	7,431,522
	7,476,537

	Females
	7,331,041
	7,374,567
	7,425,428
	7,482,244
	7,541,593


Source: CANSIM table 051-0010

According to Statistics Canada, the definition of married includes people who are legally married and together, those who are legally married and separated, and those who are living in common-law unions. If you were to compare the numbers in the table with numbers from a survey that did not include 'common-law' in the 'married' category, the results would be very different since the definitions are not the same. Look at the data in the above table. Why do they indicate that there are more married women than men? Logically, the two numbers should be the same. What appears to be happening here is that individuals are attaching their own definitions to the term married, and this causes the numbers to be slightly different.

Deliberately misinterpreting the information

Factual information must have integrity, objectivity and accuracy. Yet it is important to recognize that information can be misinterpreted by personal bias, inaccurate statistics, and even by the addition of fictional data.

Consider this quotation below:

	Political tacticians are not in search of scholarly truth or even simple accuracy. They are looking for ammunition to use in the information wars. Data, information, and knowledge do not have to be true to blast an opponent out of the water.
—Alvin Toffler


Toffler may be overly cynical in his point of view, but in reality, people and organizations do manipulate information for their own uses. For this reason, you should always be critical about the information that is provided to you. Make certain you know where the information is coming from and find out whether or not the source is credible. Also, try to find out what methodologies were used to collect and process the data.

Finally, it is important to know how accurate the statistics are because surveys are subject to two types of errors: sampling and non-sampling errors. Sampling errors occur in sample surveys because only a portion of the population is studied, not the entire population. Non-sampling errors are present in both sample surveys and censuses.
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