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The data literacy foundation 

 

Data literacy is the foundation for realizing more value from data, especially 

in the context of self-service analysis. It can also help avoid 

misinterpretation and any consequent and unnecessary business activity. 

Data literacy is a key component to driving adoption of data analytics 

solutions. The simple fact is that the more people that use data to gain 

business insight, the more value organizations can gain from that data. 

Given that one of the objectives of solutions like Qlik Sense is to reach a 

wider and more diverse audience, we need to ensure users are equipped 

with the skills to get the most from their data. 

Equally important, we need to ensure that users of data and analytics tools 

are able to separate signal from noise. Signal represents the information 

you want to leverage, among a sea of data and information. Noise is all the 

other information, which distracts from the relevant insight. Being able to 

separate the two will help to ensure business actions are valid and 

effective. Just as important is to ensure people are not taking unnecessary 

or mis-directed actions as a result of misinterpreting the data. 

This white paper aims to provide some practical guidance around the types 

of approaches to consider when analyzing data and how you might apply 

those within a Qlik Sense analytics application. This should be helpful for 

both the self-service business user, as well as Qlik Sense developers, who 

are seeking new techniques to uncover deeper and more actionable 

insights for their user community. 

 

  

 
 
 

What are the benefits of 

enhanced data literacy 

skills? 

Data literacy can have a 

fundamental impact on an 

organization’s performance and 

culture. Here are some of the ways 

it can manifest itself 

• Get more value from data  

Organizations spend large 

amounts of money on gathering 

internal data and purchasing 

external data. Data literacy 

helps drive a return on that  

investment 

• Help create data driven 
cultures 

Create cultures that are fact 

driven to ensure decisions have 

real business impact. Avoid 

relying on intuition and 

anecdotes 

• Drive user adoption 

Engage more users across the 

business to get value from your 

analytics platform and realize 

efficiencies across all aspects 

of operations 
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What is data literacy? 

 

A general definition of data literacy is “… the ability to read, work with, analyze and argue with data”. 

This is a useful starting point, but there are some further nuances that are worth exploring. 

The School of Data carried out some research looking into the definition of data literacy and identified 

a number of areas that fall within the common understanding of the term: 

• Knowing how to find information in different ways 

• Being able to apply critical thinking skills to data 

• Being able to ask questions to the data (and then finding an answer) 

• Being able to find specific outputs (such as stories or visualizations) in data 

• Being able to use it to advance one’s own goals 

• Feeling comfortable around data and working with it 

• Being able to do basic statistical analysis with data 

This definition is useful because it extends beyond mathematics and statistics to the point that data 

really adds value in organizations, namely when it is used to drive smarter decisions or wider 

transformative change. It does not just address what you do with data, but also how you acquire it and 

how you use and act upon the insight it provides. 

For the purposes of brevity, the scope of this white paper will be limited to the core aspects of 

applying critical thinking skills to, asking questions of and arguing with data. 

For more information on storytelling and persuasion using data, the Qlik Innovation and Design team 

have published a research paper titled “The Art of Persuasive Communication in the Workplace”.  

 

Is data literacy really a problem? 

 

There isn’t too much information or many large scale studies around data literacy. A 2016 study by 

the Organization for Economic Co-Operation and Development (OECD) assessed the computer skills 

of over 215,000 people, with at least 5,000 participants from most of the countries that were part of 

the study. A summary finding was that across 33 of the wealthier nations, only 5% of the population 

have high computer-related abilities, and only a third of people can complete medium-complexity 

tasks. This means that over two thirds of the population have low or worse computer skills. Of the 

third that have medium or better computer skills, how many of these are data literate? 

Of course, we can improve comprehension and ease of use through good User Experience (UX) 

design and an effective data platform. 

“…data literacy is built upon data democratization and the user experience. If a platform is difficult, it 

won’t be used.” Forbes 

In this area Qlik Sense can really increase the ability of businesses to get value from their data. 

However, we still need to have confidence that users can critically think about the data to reach valid 

conclusions, build stories and communicate effectively with their colleagues. We also need to ensure 

we are using appropriate techniques to surface insights during analytics application development. All 

these things require data literacy skills and techniques.  

http://rahul-beta.connectionlab.org/wp-content/uploads/2011/11/Edu_DIgnazio_52.pdf
https://schoolofdata.org/2016/01/08/research-results-part-1-defining-data-literacy/
http://go.qlik.com/innovation-and-design-research-digests.html
http://www.oecd.org/skills/piaac/skills-matter-9789264258051-en.htm
http://www.oecd.org/skills/piaac/skills-matter-9789264258051-en.htm
https://community.qlik.com/blogs/qlikviewdesignblog/2016/04/05/best-practices-for-developing-user-experience-in-qlik-sense
https://www.forbes.com/sites/homaycotte/2014/10/28/data-literacy-what-it-is-and-why-none-of-us-have-it/#23a0dc6468bb
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An example of applying data literacy 

 

The management board of a company have asked to review the revenue growth trend over the past 

few years. If you were to show the visualization below to the board, consensus might be that we are 

steadily increasing revenue and there was not too much to worry about. 

 

However, if you were to show the same data, but just looking at the year on year revenue, then the 

board may reach a very different conclusion. 

 

This is a simple example of the importance of really analyzing what you are looking at and considering 

what a given visualization or representation of the data is actually showing or possibly obscuring. 
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1. Trends & Context 

 

Put simply, showing someone a series of numbers might be interesting, but it is unlikely to provide 

much insight. Even a series of numbers relating to each other is of limited interest. Take the following 

Key Performance Indicator (KPI) as an example: 

 

Is this good or bad? A little additional context might help: 

 

This is more useful and might guide us to the next question, which is what products have driven this 

increase in sales value?  

 

 

What the bar chart above is now lacking is a view of the overall sales value of each product, which 

would provide greater context to the period on period changes: 
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Ideally, we need to see both the context and trend, i.e. the total sales value and the change in sales 

value compared to the previous period. For this task we might use a scatter plot (please see here for 

more on choosing the right chart), as this will enable us to compare two measures, i.e. trend and 

value of product sales (the context). 

 

This is better, we can see Bright White is the biggest selling product with the largest growth in value. 

However, for the purposes of managing the performance of each product line it might be useful to see 

the growth or decline of a product in percentage terms. Fortunately, the scatter plot has the further 

option of using bubble size as a measure. 

http://global.qlik.com/fr/blog/posts/patrik-lundblad/dissecting-how-to-choose-the-right-chart
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In this case bubble size is being used to show the relative overall sales of the different Products. 

Bubbles size is not the most accurate way to make comparisons, but in this case it is effective at 

giving an approximate order of magnitude. We are now able to more easily see that Sport Deodorant 

has performed very well in its own terms (%), but that Bright White is still driving overall value sales 

growth. We can also see Clean Soap is in trouble even though its decline is small in overall value 

terms. Healthy Snack might be an investment Product for the company and even a small decline in 

value sales is particularly negative, especially if sales have halved as the above shows. There are 

also reference lines added to enable a quick view of the top performers across the company relative 

to one another. 

This example has sought to emphasize the importance of showing context for the data and the trend 

in a single visualization. You may want to show some of this in multiple simpler visualizations (e.g. bar 

charts), but it would be more difficult to cross-reference all of the charts to see the full picture. 

In this example we have used versus previous period to define the trend, but have not defined the 

period itself. There are a number of ways that you might want to define the period of comparison. 

Month on month trends are common, but in seasonal businesses can be misleading. For example, 

there is often a peak in sales at Christmas for retailers or the summer months for food and drink 

companies. Year to Date (YTD) can be a useful period when considering performance against annual 

targets. However, Easter and bank holidays can move in any given year and so this can affect results. 

In this case Moving Annual Total (MAT) can be a helpful measure to ensure you are always 

comparing like for like. This is a rolling yearly sum, so changes at the end of each month with data 

from the new month added to the total and data from the first month of the period taken away. 

For some companies a full year period can iron out too many wrinkles, so looking at the last 4 weeks 

or last 12 weeks and comparing that to the previous year can also be effective. 
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Providing context to numbers helps to ensure users understand the relative importance of a data 

points in comparison to the overall set. Showing trend information at the same time enables users to 

get a picture of whether things are getting better or deteriorating, which is crucial in terms of the 

nature of any required intervention. Effectively showing trend and context helps ensure business 

users can get the right insight quickly and make better decisions. 

There is not necessarily one right answer, but having an awareness of all of the different techniques, 

their advantages and disadvantages can help improve your ability to analyze and understand the 

stories in the data. 

 

Practical Tips: 

1. Look at both %age changes as well as absolute changes when analyzing performance 

2. Consider which period on period analysis best suits your business. Most businesses are 

seasonal, so a Moving Annual Total (MAT) might be the most appropriate. Other 

organizations are more focused on annual targets, in which case a Year to Date (YTD) time 

period might be more appropriate. In a number of cases you may want to provide a variety of 

different period on period options 

3. Use the native functionality in Qlik Sense for Calendar Measures to assist in period on period 

comparisons 

4. Always apply added context to KPI objects, e.g. KPI Vs Target or Vs Previous Period 

5. Use Set Analysis combined with flags in the data (for performance optimization) to calculate 

period on period performance 

6. Use reference lines to enable quadrant analysis. You may need to use Aggr function and 

Total in your expression logic to ensure you are looking at Category averages for example 

7. You might want to consider the use of weighted targets, i.e. using a greater multiplier on 

strategic products or services and lesser multipliers on divestment targets. 

 

 

  

https://help.qlik.com/en-US/sense/June2017/Content/Videos/Videos-creating-calendar-measures.htm
https://community.qlik.com/docs/DOC-8039
https://community.qlik.com/docs/DOC-6593
https://help.qlik.com/en-US/sense/June2017/Subsystems/Hub/Content/Visualizations/reference-lines.htm
http://www.analyticshero.com/2012/09/11/how-to-use-scatterplot-quadrant-analysis-with-your-web-analytics-data/
https://help.qlik.com/en-US/sense/3.2/Subsystems/Hub/Content/ChartFunctions/aggr.htm
https://help.qlik.com/en-US/sense/June2017/Subsystems/Hub/Content/ChartFunctions/define-aggregation-scope.htm
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2. Internal & External data 

 

There are a number of considerations around how to handle internal data, especially when making 

comparisons across a business. As no company operates in a vacuum, it is also critically important 

that the wider market and economic context is taken into account. 

If we start out comparing entities within a business, then we have to be very careful that we are 

looking at like for like comparisons. Think of any business with multiple physical sites, stores, 

showrooms, etc… You would not want to compare the sales of a large out of town showroom to that 

of a small local show room. A more useful comparison could be sales per square meter of show room. 

Equally, you could look wider and attempt to normalize the comparison by taking into account how 

many sales staff there are, the socio-economic make up of a certain locality, the number of other 

dealers in the area and the population in the catchment zone. All of these things can be influential and 

it is often valuable to take them into account. Another approach to attempting a more like for like 

comparison is Cohort analysis, which we will look at in a later section. 

If we think of comparisons external to a company then there are other considerations. For example, a 

company’s sales may have grown by 5%, but if the overall market has grown by 10%, then this is a 

negative result and they are actually losing market share. Equally, sales may have fallen by 5%, but if 

the overall market has fallen by 10%, this would most likely be a good result. It may also be of 

particular interest to make comparisons to your top competitors. Within the Consumer Packaged 

Goods (CPG) or Fast Moving Consumer Goods (FMCG) industries this can be a key focus area and 

such organizations tend to invest a lot of money with external agencies by purchasing market data to 

help inform their sales and marketing efforts.  

Here is a CPG example of comparing product category growth against the wider market: 

 

 

https://en.wikipedia.org/wiki/Normalization_(statistics)
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If you were a pharmaceutical company and your products were predominantly used by a certain age 

demographic, it would make sense to look at product sales in the context of how the number of 

potential customers in that age demographic is changing in a certain area or brick. Variations or 

changes in sales performance could be very closely tied to demographic changes rather than 

business actions. In these cases it is important to be able to separate signal and noise. 

Another method to help normalize data is using a per capita approach, also known as per person or a 

per head method. This can be useful when comparing sales between different countries. A large 

country might have high sales, but using a per capita measure could be behind a much smaller 

country with greater customer penetration. Below is an example: 

 

 

 

As you can see from the above, these two approached produces very different results. It is not to say 

that one chart is better than another, but if you want to understand the full story, it is important to 

conside both. 

 

http://www.glossary.pharma-mkting.com/brick-level-sales-data.htm
https://en.wikipedia.org/wiki/Per_capita
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You could take this ranking another step further and include GDP per capita in your analysis: 

 

This makes for interesting reading as there is a broad correlation between sales per person and GDP 

per capita, however, the United States is a clear outlier. Why might that be? In this case we are 

looking at an average (GDP per capita). One might speculate that there could be a wealth distribution 

reason in the United States, which is skewing the income to a smaller subset of population rather than 

the wider group. To establish the veracity of this theory, further analysis of the data would be required. 

We will look at averages and the importance of distribution in a later section. 

If you were analyzing year on year sales performance, you might want to take into account GDP 

growth or consumer confidence, if you do not have market specific data. 

Another external influencing factor on business performance can be weather. A great example of this 

is the summer ice cream rush caused by a rise in outdoor temperatures. In these circumstances it is 

important to try and compare to similar periods of high temperature to analyze whether your company 

seized the opportunity more effectively or less in similar weather conditions. 

 

Practical Tips: 

1. Always consider methods to normalize internal data you are analyzing in terms relevant to the 

use case and your organization. This will help ensure true like for like comparisons and 

uncover ‘real’ variations, both positive and negative within your organization. This can lead to 

some unexpected results and uncover some hidden gems of organizational good practice. 

2. Use external data to provide wider context to your performance or to help normalize your data 

and measures even further. 

3. Talk to colleagues and spend time researching what data is available both internally and 

externally to support your analysis, you may be surprised what is available at little or no cost, 

here is a good example 

4. Use Qlik Data Market as a possible source for gathering external data such as weather, 

demographics, economy and more… 

5. Qlik GeoAnalytics can be a powerful capability to help source and then normalize data around 

geo-spatial properties like catchment areas, drive times, population density, etc…  

http://www.bbc.co.uk/news/business-40412059
https://data.gov.uk/
http://www.qlik.com/us/products/qlik-data-market
http://www.qlik.com/us/products/qlik-geoanalytics
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3. Cohorts & Cell based analysis 

 

Cohort and Cell analysis is another form of normalizing data in order to make comparisons or identify 

trends. 

Cohort analysis bundles entities with similar attributes together and compares their performance to 

look for patterns, behaviors or insights relating to that cohort or compared to other cohorts. This can 

also be called peer group or cluster analysis. There is typically a 4 stage process to Cohort analysis: 

1. Determine what question you want to answer 

2. Define the metrics that will be able to help you answer the question 

3. Define the specific cohorts that are relevant 

4. Perform the cohort analysis 

The point of the analysis is to come up with actionable information to improve revenue, product, user 

experience, turnover, etc… 

A proper cohort analysis requires the identification of an event, such as a user checking out online or 

a customer unsubscribing to a service. A cohort may also share specific properties/attributes, like the 

price plan they were on or the product variation they received. You should also look to continually 

iterate and refine the question, measures and cohort definition to ensure it aligns with business 

objectives. 

Cohort analysis often looks at fixed groups over time. Here is a very useful example of using Cohort 

analysis in the context of an eCommerce platform. It defines the cohort based on the day the user 

downloaded the application. It then looks at user retention/usage for that group over a following 

number of days. This can be very helpful to understand user behavior and product performance but 

also to see if there are any noticeable changes to retention if changes to the service offering are 

made. 

Here is a simple example of Cohort analysis, looking at customers’ subsequent average spend, 

following an initial spend. 

 

http://uxmag.com/articles/using-cohort-analysis-to-optimize-customer-experience
https://clevertap.com/blog/how-to-use-cohort-analysis-to-improve-customer-retention/
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Unsurprisingly, there is a large initial drop off, but average spend seems to stabilize and sustain. You 

can also see that for customers who made their first purchase in May-2016 there is a noticeable dip in 

average spend during month 3. You can also see a consistent pick up in average spend in month 8. 

These could all be useful insights that would have been difficult to see without Cohort analysis. Of 

course it would be a combination of this data insight and business knowledge that would determine 

the relevant conclusion, action or lesson learned. 

 

Cell analysis can be seen as a sub-category of Cohort analysis and is mostly used to compare the 

lowest relevant (this is not necessarily the same as the absolute lowest) level of organizational unit 

across a business. For example a global CPG company might want to look at the performance of a 

product or sub-category, but not go down to individual brand performance. The Cohort in this case 

could be a concatenation of “Country” and “Product Sub-Category”, creating a cell, which could be 

something like “Brazil – Hair Care”. The cell “Brazil – Hair Care” could be the combination of a number 

of different brands in that product sub-category. The idea here is to provide a level of aggregation that 

is neither too high so that it smooths out too much variation nor too low as to become difficult to work 

with and cluttered. You can then view sales performance and market share performance through the 

lens of the cells, to see what types of products and in which countries are driving or hindering 

performance at a useful level of detail. 
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Cohorts and Cell tend to be concatenations of various dimensional attributes, which are relevant to a 

particular business and allow users to easily find insight and patterns beyond what would be easily 

visible through the normal data selection and filtering process. 

 

Practical Tips:  

1. Collaborate with your colleagues to think about the business questions and cohorts that might 

best support the required insights 

2. Continually iterate and refine the business questions and cohorts that you create to better 

deliver value 

3. You can create cohorts/cells in Qlik Sense by concatenating dimensional values in the load 

script or in the data manager using the ‘&’ string operator.  Avoid using calculated dimensions 

in chart functions to create cohorts/cells as the associative engine will treat each dimension 

separately when you make selections. For example, if your cell is a combination of Country-

Product Category and you select Brazil-Haircare and Argentina-Toothpaste it will treat each 

selection individually and also return Brazil-Toothpaste and Argentina-Haircare, rather than 

the unique combination of the two. However, if both values are in the same data table, Qlik 

will generate something called ‘fields on the fly’, which unlike cross-table calculated 

dimensions, will allow the unique selection of value combinations. 

 

  

https://help.qlik.com/en-US/sense/June2017/Subsystems/Hub/Content/LoadData/add-calculated-field.htm
https://help.qlik.com/en-US/sense/June2017/Subsystems/Hub/Content/Scripting/Operators/StringOperators.htm
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4. Averages, Aggregation & Distribution 

 

Averages are a useful benchmark in all sorts of areas of public and corporate life. In fact a number of 

different aggregations are often used, for example when discussing the total Gross Domestic Product 

(GDP) of a country. What is rarely thought about is the distribution of values that make up the average 

or aggregation. In the GDP example, it would be interesting to know what sectors are driving GDP 

and which are dragging it back. Equally, if you worked in a certain industry, you would most likely 

want to know the performance of that group, rather than overall performance. 

On her TED talk, Mona Chablis challenged the audience to ask the question, “Can I see myself in the 

data?”. The point here is about relevance and distribution. If you work in a large organization it is 

important to understand how the data is relevant to you and your role and what is driving 

performance, i.e. the distribution. This is especially important when dealing with averages, because 

the headline number can hide a deeper story. 

Let’s take a simple example of average salary: 

 

You might think this is a good average salary. However, if we look at the distribution of salary, then 

the mean average salary above hides a situation of high pay inequality. 

 

There are some other averages that might be helpful: 

  

 

https://www.ted.com/talks/mona_chalabi_3_ways_to_spot_a_bad_statistic/transcript?language=en
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Using a combination of these methods can be useful to get a more complete picture of the data. In 

addition, it is possible to use ratios of top pay to lowest pay, something which has become 

increasingly topical in the area of politics. 

Standard Deviation is another statistical method of understanding distribution in a data set. A large 

standard deviation indicates that the data points can spread far from the mean and a small standard 

deviation indicates that they are clustered closely around the mean. Standard deviation can also be 

useful to assess whether changes in operational situations might be significant, for example in a 

manufacturing environment. This usually involves assessing whether a value is greater than one 

standard deviation away from the mean average and thus indicates it is statistically significant. 

A further visual method of understanding distribution is to use a Distribution Plot. In this example, we 

can see how the different product sales make up the overall category sales: 

 

With this visualization, you are able to quickly see that in the Food and Drink categories there are 2 

lower selling products, 2 medium selling products and 2 products with a larger sales value with a 

relatively consistent ratio between the sales. In the Health category you can see there is 1 low selling 

product and 2 products with slightly higher, but similar sales. Finally in Home Care the one top selling 

product is the main category sales driver. Using these types of visualizations you are able to get quick 

and effective insight into the distribution of the data set. 

Another visualization used to show distribution is the Box Plot, also known as the Box and Whisker. 

This is a more advanced visualization and requires some knowledge to interpret. It does, however, 

provide a very detailed view of the different composition of category sales by country in this example. 

http://www.bbc.co.uk/news/uk-politics-38120604
https://en.wikipedia.org/wiki/Standard_deviation
https://help.qlik.com/en-US/sense/June2017/Subsystems/Hub/Content/Visualizations/DistPlot/distribution-plot.htm
https://help.qlik.com/en-US/sense/June2017/Subsystems/Hub/Content/Visualizations/BoxPlot/box-plot.htm
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In the above Box Plot, you are quickly able to see that in Indonesia, France and Brazil there is 1 large 

category driving most sales, as there are values outside of the defined inter-quartile range limit. It is 

worth reading more about this visualization if you need to gain insight around distribution of values 

within your use case and there are lots of configuration options. 

 

Practical Tips: 

1. Averages and other aggregations are useful, but be mindful of what they might hide. Median 

and Mode can be helpful to better understand distributions within a data set 

2. Take advantage of the visualizations designed to show distribution, such as the Distribution 

Plot, Histogram (for continuous data) and the Box Plot, although be mindful of using the Box 

Plot and the intended audience as it does require familiarity to get the most out of it 

3. When building applications for end users, try and ensure that all your different user types will 

be able to see what is relevant to them. You might achieve this by providing alternative 

dimensions and measures in your charts 

4. Think about whether custom ratios might make useful KPIs. The ratio of top paid versus 

lowest paid in a company was mentioned above. Another example, if you are trying to 

encourage the use of company pools cars over rental cars, you could create a ratio KPI of 

how many pool car bookings are made compared to rental cars 

5. Make use of the extensive statistical functions and statistical distribution functions that Qlik 

Sense offers. There are also specialist financial statistical functions and financial aggregation 

functions 

  

http://www.bbc.co.uk/schools/gcsebitesize/maths/statistics/representingdata3hirev4.shtml
https://help.qlik.com/en-US/sense/June2017/Subsystems/Hub/Content/Visualizations/Histogram/histogram.htm
https://www.youtube.com/watch?v=6IdJ1aPFDCs
https://help.qlik.com/en-US/sense/June2017/Content/Videos/Videos-alternative-dimensions-measures.htm
https://help.qlik.com/en-US/sense/June2017/Content/Videos/Videos-alternative-dimensions-measures.htm
https://help.qlik.com/en-US/sense/June2017/Subsystems/Hub/Content/Scripting/StatisticalAggregationFunctions/statistical-aggregation-functions.htm
https://help.qlik.com/en-US/sense/June2017/Subsystems/Hub/Content/Scripting/StatisticalDistributionFunctions/statistical-distribution-functions.htm
https://help.qlik.com/en-US/sense/June2017/Subsystems/Hub/Content/Scripting/FinancialFunctions/financial-functions.htm
https://help.qlik.com/en-US/sense/June2017/Subsystems/Hub/Content/Scripting/FinancialAggregationFunctions/financial-aggregation-functions-script.htm
https://help.qlik.com/en-US/sense/June2017/Subsystems/Hub/Content/Scripting/FinancialAggregationFunctions/financial-aggregation-functions-script.htm
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5. Bias & Non-Causal Correlations 

 

There are many forms of bias and it may be fair to say that we all carry some form of bias based on 

our experience of the world and accumulated knowledge. Bias also pervades the business world and 

can translate easily into how we work with data. It is not necessarily intentional, in fact it is often sub-

conscious and it is rarely malicious. However, we need to be aware of its existence and be sure to 

question ourselves and the data as to whether we are seeing or are being open to the true story. 

In the aforementioned Qlik study, knowledge and experience came out as the top persuasive 

approach, above the use of data. This could certainly lead to problems of bias. 

“Bias is an inclination or outlook to present or hold a partial perspective, often accompanied by a 

refusal to consider the possible merits of alternative points of view.” 

There are many different types of bias and many of them fall under the two categories of statistical 

bias and sampling bias. These predominantly relate to how data is collected and analyzed. A common 

example of something called voluntary response bias is where people are asked to rate a product or 

service. In this situation respondents only tend to take part if they had a particularly positive or 

negative experience. Voluntary response bias can occur in any situation where the respondent is self-

selecting and has a particular agenda they want to pursue. Another form of sampling bias is known as 

response bias.  A simple example is a university survey or surveys assessing how good a company is 

to work for. In this example respondents tend to exaggerate the positive as they want their university 

or the company to be well regarded as it will reflect upon them. Another example is where a survey is 

not anonymous and respondents feel uncomfortable expressing their true opinions for fear of the 

consequences. If you are using data that is not system generated, but based on a sample of a 

population, then it is important to consider the above forms of bias and ensure that their effects have 

been minimized as far as possible. 

A slightly wider form of bias that can affect both sampling, but also how people interpret data is known 

as confirmation bias. 

“Confirmation bias, also called confirmatory bias or myside bias, is the tendency to search for, 

interpret, favor, and recall information in a way that confirms one's preexisting beliefs or hypotheses.” 

The challenge here is that we are all likely to be able to find data, that when viewed in isolation, 

supports our view of the world or agenda. 

 

A great example of this can be seen on Tyler Vigen’s website, Spurious Correlations. Here you can 

see some great examples of things that appear to correlate, but that clearly do not. You can even 

discover your own spurious correlations.  

 

  

http://go.qlik.com/innovation-and-design-research-digests.html
https://en.wikipedia.org/wiki/Bias
https://en.wikipedia.org/wiki/Bias_(statistics)
https://en.wikipedia.org/wiki/Bias_(statistics)
https://en.wikipedia.org/wiki/Sampling_bias
https://en.wikipedia.org/wiki/Confirmation_bias
http://www.tylervigen.com/spurious-correlations
http://tylervigen.com/discover
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Below are a couple of examples: 

 

I never liked margarine, now I know why!? 

 

 

 

 

I had heard eating cheese could give you nightmares, but I never knew it was dangerous!? 
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Being aware that bias exists is the first stage to ensure it is not clouding your understanding of data. It 

will help ensure that the business actions that are taken off the back of data analysis have the most 

beneficial impact on the organization. 

 

Practical Tips: 

1. Be aware of the possibility of bias in your analysis, always be skeptical and question the 

insights you find, looking for possible gaps or inconsistencies in your analysis 

2. Often it is the marriage of data insight and real world business knowledge that helps validate 

a genuine correlation or identify a spurious one. Be sure to talk to as many different people in 

your organization before you draw conclusions on how business actions or behavior relates to 

patterns in the data 

3. Qlik Sense provides a specific function to measure correlation, the closer the output is to 1 

(positive correlation) or -1 (negative correlation) the more likely the two data sets are to 

correlate. Remember, there could be a time offset to the correlation, either a leading offset 

(something happens before another thing happens) or a lagging offset (something happens 

after something else happens). This can often be referred to as a leading KPI or lagging KPI 

4. When sampling data (for example a customer survey), try to ensure: 

a. the selection is random i.e. every customer has an equal chance of being selected for 

the survey (for example no self-selection or screening) 

b.  the size of your sample is large enough to provide a reasonably accurate reflection of 

the overall population 

c. your survey questions themselves do not introduce any level of bias 

d. responses are anonymous as far as is practical 

5. There are more advanced visualizations available for analyzing correlations, two good ones 

are the Scatter Matrix and Parallel Co-ordinates 

6. For more advanced analysis of correlation between variables such as regression analysis, 

consider using Qlik Sense integration with advanced 3rd party calculation engines. This will 

require specialist knowledge of 3rd party technologies, but could open up advanced algorithms 

to a wider business audience 

 

  

https://help.qlik.com/en-US/sense/June2017/Subsystems/Hub/Content/ChartFunctions/StatisticalAggregationFunctionsinCharts/correl.htm
https://en.wikipedia.org/wiki/Sample_size_determination
http://branch.qlik.com/#!/project/56728f52d1e497241ae697a1
http://branch.qlik.com/#!/project/56728f52d1e497241ae697a0
https://en.wikipedia.org/wiki/Regression_analysis
https://help.qlik.com/en-US/sense/June2017/Subsystems/ManagementConsole/Content/analytic-connections-overview.htm
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Conclusions 

 

This whitepaper has sought to provide a number of aspects to consider in your data analysis and 

application development. Remember the 5 key areas to think about next time you are faced with a 

business question and are using the data to help support your decision making: 

1. Trend and context 

2. Internal and external data 

3. Cohorts and cell based analysis 

4. Averages, aggregation and distribution 

5. Bias and non-causal correlations 

Consider how you might help educate and upskill users in your organization with data literacy skills as 

part of any analytics platform roll out. Such education and adoption programs are an essential part of 

any change management initiative, and greatly affect the return on investment, as this McKinsey 

report shows. For example, this course on the Foundation of Data Analytics might be useful. If you are 

an analytics application developer, think about the above and whether you can refine and improve the 

relevance, accuracy and usability of the visualizations you are building for your users. This will help 

ensure a better return on investment, drive user adoption and help your organization gain additional 

insight and competitive advantage. 

 

http://www.mckinsey.com/business-functions/organization/our-insights/helping-employees-embrace-change
http://www.mckinsey.com/business-functions/organization/our-insights/helping-employees-embrace-change
http://inter.viewcentral.com/events/cust/search_results.aspx?keyword=&cat1_id=75&postingForm=default.aspx&cid=qlik&pid=1&lid=1&cart_currency_code=&payment_type=&orderby_location=&orderby_date=&newRegistration=&bundle_location_group=&errmsg=
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