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Abstract 

The data analysis process involves the gathering and collection, cleansing, transforming, and modeling of data from various sources. 

The purpose is to discover, evaluate, understand and derive useful information from the data to support decision-making. 

Unfortunately, and all too often, data analysts omit a very crucial step – the development of a narrative, or story, of the data 

analysis process and outcome. This omission not only fails to bring context, insight and interpretation of the data analysis results to 

stakeholders, it neglects to bring meaning, relevance and interest to the “key” points of the data analysis results. This presentation 

describes the importance, considerations and steps needed in developing a compelling narrative, along with the necessary visual 

analytics, to communicate a convincing point-of-view to help persuade others to understand the complexities associated with the 

data analysis results. 

 

Introduction 

Considerable effort and resources are expended by data analysts in the performance of analyzing data to discover, evaluate, 

understand and derive meaningful and useful information to assist the decision-making process. Unfortunately, the data analysis 

process doesn’t always include a narrative, or storyline, to convey information about the discovery, evaluation, and understanding 

of the data analysis results. The omission or failure to bring context, insight and interpretation of the data analysis results to 

stakeholders, denies an audience meaning, relevance and interest to the “key” points of the data analysis results. This paper 

describes the importance, considerations and steps involved in performing a comprehensive data analysis along with the 

development of a compelling narrative to persuade others to understand the complexities of their data analysis results. Examples 

are illustrated using the SASHELP.HEART data set which consists of 5,209 observations and seventeen columns, illustrated below. 
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Data Analysis and Data Storytelling 

Data analysis involves inspecting, cleansing, transforming and discovering useful information from a variety of data sources. 

Considerable effort should be spent on the quality of data and the data cleaning effort. From determining the frequency counts, the 

minimum, maximum, mean, standard deviation, and variance can all lend credence to the assessment of data quality. Once this is 

accomplished, the process of storytelling attempts to express and communicate complex ideas, data and statistics with clarity, 

precision and efficiency. Storytelling uses visuals, graphs and charts to help an audience gain greater insight and which supports the 

underlying data. The following table illustrates eight tips for better data analysis and storytelling. 

 

Tips for Better Data Analysis and Storytelling 

Tip #1:  Storyboard a detailed outline of your thoughts and ideas. 

Tip #2:  Communicate creatively, clearly and understandably. 

Tip #3:  Create a “water cooler moment” using headlines, tweets and images. 

Tip #4:  Stimulate your audience’s senses with a compelling story. 

Tip #5:  Talk to and engage your audience with a relatable human interest story. 

Tip #6:  Make your story memorable and impactful. 

Tip #7:  Determine the best type of visuals to use. 

Tip #8:  Create an impactful message using graphs, charts and other visuals. 

 

 

The Base SAS software provides users with a number of powerful procedures to help with data analysis activities. The following 

table illustrates the names of popular Base SAS procedures along with their purpose. 

 

Procedure Purpose 

PROC FREQ Produces one-way to n-way frequency and cross-tabular results in a tabular layout. 

PROC MEANS 

Produces data summaries by computing descriptive statistics across all 

observations and within groups of observations. 

PROC PRINT Produces data in a simple, detail and organized layout. 

PROC SQL Produces detail, summary and statistical results in an organized layout. 

PROC SUMMARY 

Like PROC MEANS, this procedure computes descriptive statistics across all 

observations and within groups of observations. 

PROC TABULATE Produces descriptive statistics in a tabular layout. 

PROC UNIVARIATE 

Produces descriptive statistics including moments, quantiles (or percentiles), 

frequency tables, and extreme values. 
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Data Analysis Programming Techniques 

Data analysis involves the process of inspecting, cleaning, transforming and discovering information from a variety of structured 

and unstructured data sources. Data is collected, processed and analyzed to answer questions and make decisions. A few data 

analysis techniques will be explored to illustrate popular programming techniques. In the first data analysis example, a PROC FREQ 

with the NLEVELS option is specified to determine the number of distinct groups (or levels) that exist for the SEX and STATUS 

variables. 

 

proc freq data=sashelp.heart 
         (keep=sex ageatstart height weight status) 
          nlevels ; 
  tables sex status ; 
run ; 
 

 
 

In the next data analysis example, a PROC FREQ is specified to illustrate a two-way interaction table (or cross-tabulation) between 

the SEX and STATUS variables. 

 

proc freq data=sashelp.heart(keep=sex status) ; 
  tables sex * status ; 
run ; 
 

 
 

In the next data analysis example, a PROC MEANS is specified to illustrate the descriptive statistics N, MIN, MAX, MEAN, Standard 

Deviation, and Variance for the SEX and STATUS variables. 

 

proc means data=sashelp.heart 
  (keep=sex height weight status) 
        n min max mean std var ; 
  class sex status ; 
run ; 
 

 
 

In the final data analysis example, a PROC UNIVARIATE with a CLASS statement, for grouping the results by the SEX variable, is 

specified to illustrate a slew of descriptive statistics including Moments, Basic Measures, Test for Location, Quantiles, Extreme 

Observations, and Missing Values for the HEIGHT and WEIGHT variables. 

 

proc univariate data=sashelp.heart ; 
  class sex ; 
  var height weight ; 
run ; 
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Data Storytelling – Develop a Compelling Narrative 

Data storytelling should communicate data insights using data analysis results, visuals, and a strong narrative. The online Oxford 

Dictionary defines storytelling as, 

 

A narrative consisting of a “spoken or written account 

of connected events; a story.” 

Source: https://en.oxforddictionaries.com/definition/narrative 

 

In Bessler’s (2012) paper (see References), organizations must communicate graphics, charts and other images effectively. Bessler 

offers the following storytelling insights and suggestions. 

 

  Deliver image plus precise numbers 

   Provide ordering – Show them what’s important 

   Subset the content where appropriate 

   Provide a reliable usable legend 

   Suppress and avoid graphic frills – Let your data talk 

 

Successful data storytelling should seek an objectiveness and balance in its narrative. The following suggestions should help to 

develop a balanced narrative. 

 

 Avoid introducing Bias into your analysis, statistics, and visualizations 

 Label Axis to avoid ambiguity 

 Make graphic dimensions match data dimensions 

 Use standardized units 

 

Finally, data storytelling should avoid censorship. The following suggestions offer guidelines to consider. 

 

 Describe missing data and how you dealt with missing 

 Describe outliers and out-of-range values 

 Describe intervals and other important elements 
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Know Your Audience 

When conducting data analysis and data storytelling, always keep your audience in mind. At a minimum, ask yourself these 

questions. 

 

 Who is my audience? 

 Who are the decision makers in the audience? 

 Who are the novices in the audience? 

 Who are the generalists in the audience? 

 Who are the experts in the audience? 

 Who are the executives in the audience? 

 

 

Compelling Visualizations to Help Tell a Story 

The Base SAS software offers users with powerful procedures to help with the data storytelling narrative. The following table 

identifies three procedures to help develop compelling visualizations, along with their purpose. 

 

Procedure Purpose 

PROC SGPANEL 

Produces a panel of graph cells representing the values of one or more 

classification variables. 

PROC SGPLOT 

Produces one or more plots, overlays, histograms, and regression plots 

using HBAR, HBOX, HISTOGRAM, HLINE, NEEDLE, REG, SCATTER, SERIES, 

VBAR, VBOX, VECTOR, VLINE and other statements. 

PROC UNIVARIATE 

Produces descriptive statistics including moments, quantiles (or 

percentiles), frequency tables, extreme values, and histograms. 

 

 

A few popular procedures that are used with the data storytelling process are illustrated, below. In the first data visualization 

example, a PROC UNIVARIATE with CLASS, VAR and HISTOGRAM statements are specified to determine the number of distinct 

groups (or levels) that exist for the HEIGHT and SEX variables. 

 

proc univariate data=sashelp.heart noprint ; 
  class sex ; 
  var height weight ; 
  histogram height weight / nrows=2 ; 
  ods select histogram ; 
run ; 
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In the next data visualization example, a PROC SGPLOT with a HISTOGRAM statement is specified to display a vertical bar chart for 

the SEX and WEIGHT variables. 

 

proc sgplot data=sashelp.heart ; 
  histogram weight / group=sex ; 
run ; 

 

 
 

In the next data visualization example, a PROC SGPLOT with a HISTOGRAM statement is specified to display a vertical bar chart for 

the STATUS and WEIGHT variables. 

 

proc sgplot data=sashelp.heart ; 
  histogram weight / group=status ; 
run ; 
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In the next data visualization example, a PROC SORT is specified to sort the SASHELPHEART data set in ascending order by the SEX 

variable. Then, a PROC SGPLOT with a HISTOGRAM statement is specified to display a vertical bar chart for the STATUS and WEIGHT 

variables. 

 

proc sort data=sashelp.heart out=heart_sorted ; 
  by sex ; 
run ; 
 
proc sgplot data=heart_sorted ; 
  vbar weight_status / group=status  ; 
  by sex ; 
run ; 

 

  
 

In the next data visualization example, a PROC SGPLOT with two VBAR statements is specified to display an overlay of vertical bar 

charts for the SEX, HEIGHT, and WEIGHT variables. 

 

proc sgplot data=sashelp.heart ; 
  vbar sex / response=height stat=mean ; 
  vbar sex / response=weight stat=mean 
             barwidth=0.5 transparency=0.2 ; 
run ; 

 

 
 

In the next data visualization example, a PROC SGPANEL with the PANELBY and HISTOGRAM statements is specified to display five 

distinct groups associated with the DEATHCAUSE (Cause of Death) and AGEATDEATH (Age at Death) variables. 
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proc sgpanel data=sashelp.heart ; 
  panelby deathcause / rows=5 ; 
  histogram ageatdeath / group=deathcause ; 
  where deathcause NE ‘’ ; 
run ; 

 
 

In the next data visualization example, a PROC SORT is first specified to sort the SEX, HEIGHT, and WEIGHT variables in ascending 

order. Then, a PROC SGPLOT with a SERIES statement is specified to display a plot of the HEIGHT and WEIGHT variables grouped by 

the SEX variable. 

 

proc sort data=sashelp.heart 
           out=heart_sorted ; 
  by sex height weight ; 
run ; 
 
proc sgplot data=heart_sorted ; 
  series x=height y=weight / group=sex ; 
run ; 

 
 

In the final data visualization example, a PROC SORT is specified to sort the SEX and AGEATDEATH (Age at Death) variables in 

ascending order. Then, a PROC SGPLOT with a VBOX statement is specified to display a box plot of the AGEATDEATH variable 

grouped by the SEX variable. 
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proc sort data=sashelp.heart 
           out=heart_sorted ; 
  by sex ageatdeath ; 
run ; 
 
proc sgplot data=heart_sorted ; 
  vbox ageatdeath / group=sex ; 
run ; 

 
 

 

Conclusion 

Considerable resources are expended by organizations in gathering, cleansing, transforming, and modeling data in the production 

of the data analysis results. Unfortunately, the data analysis process doesn’t always include a narrative, or story, to help convey 

information about the discovery, evaluation, and understanding of the data analysis results. Not only does this omission fail to bring 

context, insight and interpretation of the data analysis results to stakeholders, it neglects to bring meaning, relevance and interest 

to the “key” points of the data analysis results. This paper describes and illustrates the importance, considerations and steps 

needed to develop a compelling narrative, along with the necessary visual analytics, to communicate a convincing point-of-view to 

help persuade others to understand the complexities associated with the data analysis results. 
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