Week 1 Content:

https://ed.ted.com/lessons/how-statistics-can-be-misleading-mark-liddell

[image: ][image: ][image: ][image: ]















Week 2:

[image: ]
[image: ][image: ][image: ]

[image: ]


https://www.youtube.com/watch?time_continue=1&v=c02vjunQsJM
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« Quantitative variables are numerical measurements. Examples include: height, weight, cost of something, and temperature.
« Qualitative variables, sometimes called categorical variables, are simply labels. Examples include: eye color, size of a business (small/medium/large), and

opinion about a new law (approve/disapprove).

Be careful, though! Consider the variable of a “zip code”. You may think since a zip code is made up of numbers, it would be a quantitative variable. But it is
actually just a label for a geographic region in the United States, not a numerical measurement. You could technically calculate a mean, but the mean would

have no real-world meaning.

Summary

As you work through the assignments in this module and throughout the course, you may want to refer back to this lecture to refresh your understanding of

the following topics:

« Variables
« Considerations when collecting data
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As you saw in Module 1, statistics deals with understanding data, or information, but data sets can be very large. For example, consider a business like Coca-
Cola, which has many customers across the world. They collect data on sales trends, from surveys, and even on how people interact with their website and

other advertising. An analyst couldn't simply look at the data lists to make sense of them. Instead, the data will need to be summarized to highlight trends
and useful information.

One way to summarize data s by using a graph. There are many types of graphs or plots to choose from, but here we will look closely at one of the more
common statistical plots: a histogram.
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‘The histogram is a common, but technical plot used for data summary. Histograms show frequencies, or counts, for grouped data. They can only be used for
quantitative data.

Imagine if a city planner wants to describe the number of cars that pass through an intersection each day. He could simply say “Wel, on day 1 there were 53
cars, on day 2 there were 120 cars..." and so on. Instead, he could describe this better by saying, “Out of 45 days, 28 days had between 11 and 20 cars pass
through the intersection, 12 days had 21 to 30, and only five days had more than 307 Now you can see the big picture more easily - that, typically, few cars
pass through the intersection daily. A histogram is a visual representation of this grouping of data.

Determining how many or how few groups, or classes, to use in a histogram is a bit of an art. You must balance showing the big picture and overall pattern
with displaying enough data to make the graph useful. Consider the following histogram, representing the data described above. The graph shows the classes
at the bottom, and represents them using decimals so that the bars touch, highlighting the pattern more easily. These classes were found by adding 0.5 to
each large number and subtracting 0.5 from each small number in the ranges. Meanwhile, the height of each bar shows the frequency in each class.




image7.png
Histogram of Number of Cars.

Frcuency

NumberofCas

Thisistogram was creted i Minab

With only three classes, we can see the overall shape. But the shape is clearer with six classes, as seen i the histogram below. This shape is called right
skewed since there is a tail to the right.
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But both histograms do a much better job of providing information than one which uses only two classes. In the histogram below it is difficult both to
understand the data and see the pattern.
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Imagine if the city planner was asked about the traffic, and he said, “On any given day, between 11 and 40 cars passed through the intersection. This
certainly gives you a very broad idea of the traffic through the intersection, but you would never know that most days saw fewer than 25 cars pass through
the intersection. You wouldn't know the true distribution of the number of cars because there just isn't enough detail
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How many days saw exactly 23 cars pass through the intersection?
We actually cannot answer this question using a histogram. We can only say that seven days saw between 21 and 25 cars pass through. For all we know,
‘each of those days had exactly 23 cars or none of them did. There s no way to tell with only a histogram,

icture. If we also wanted to include information

When we use  histogram, we give up this kind of detail so we can better describe and understand the
about individual observations, we would use a different type of plot such as  dotplot, or a stem and leaf plot. However, these types of plots tend to only be

useful for small data sets.
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Statistics is the science of collecting data, or information, and finding ways to:

« describe the data through the appropriate chart, graph, or table
« summarize the data using numbers like the mean or standard deviation
« make decisions using the data through techniques such as hypothesis testing (studied later in the course)

Click Play below to see how statistics can be misleading.
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Suppose you are interested in the percentage of college students in the United States who text while driving. One way to collect this data would be to
conduct a survey with every college student in the US. But there are more than 20 million college students in the United States, so it's probably impossible
to survey them all!

In this situation, the population, or large group of interest, is “all college students in the United States”. When it isn't possible to collect data from the entire
group, which is usually the case, statisticians and other researchers will use a random sample. A random sample is a small group selected from the population
so that each person or object has an equal chance of being selected. When the sample is large enough, this process allows it to be a good representative,
and the data from the sample can be used to estimate values in the population.

Once researchers select a proper sample, they must put a lot of thought into how they Il collect the data. In the example above, students may not be honest
since there is a stigma to texting while driving, and so a survey may not be the best way to collect the data. The process of considering ideas like this, and
other approaches to collecting the data (for instance, through a controlled experiment or an observational study),is referred to as experimental design.
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Once we've collected data, the goal is to summarize it, describe it, and use it to make decisions. However, the type of tools we can use to complete these
objectives depends on the kind of data we've collected.

In statistics, a variable is a value that we measure from the population or sample. For example, a veterinarian could have a sample of animals from her clinic.
Variables for this group could be eye color, weight, and breed.

Think about the calculation of the mean (an average). This is straightforward with the animals’ weight: just add up the values and divide by the number of
weights. But what about eye color? This type of numerical summary is not possible with eye color, so you would have to use a different tool. The difference
iis that one of these variables is quantitative and the other is qualitative.




