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Statistics (why we need it)Statistics (why we need it)
• Statistics is a mathemateical science pertaining to the 

ll i l i i i l i dcollection, analysis, interpretation or explanation, and 
presentation of data. 

• Statistical methods can be used to summarize or describe a 
collection of data; this is called descriptive statistics. 

• In addition, patterns in the data may be modeled in a way that 
accounts for randomness and uncertainty in the observations, 
and are then used to draw inferences about the process or 

l i b i di d hi i ll d i f ti l t ti tipopulation being studied; this is called inferential statistics.

• Statistics is basically the determination of the characteristics of 
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a population based on the sampling of a smaller proportion. 



Mean: What does it really mean??Mean: What does it really mean??
• Mean (at least arithmetic mean) strictly means adding ( ) y g

the numbers then dividing by how many numbers 
there are. In statistics, it is the sample mean that is 

s all referredusually referred.
• Average could be the mean, but it could also be the 

median if there are one or two values that distort themedian if there are one or two values that distort the 
mean. 

• Example: what does the average worker earn if these 
are the salaries: 20000, 20000, 20000, 21000, 21000, 
21000 , 300000
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Median: Why do we use it??Median: Why do we use it??

• Median is the middle number or average of theMedian is the middle number or average of the 
middle two numbers of a group.

• We can use the median too see what the• We can use the median too see what the 
middle number is. If it’s close to the mean, 
then the distribution is probably normal If athen the distribution is probably normal. If a 
population is normal, we can do a lot with it 
statisticallystatistically.
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Mo

Ma
Md

Mo = mode, Md = median, Ma = mean
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Median: Why do we need it ??Median: Why do we need it ??
• To guard against outliers, and it doesn’t let the far 

l h hi h i hout values have higher weight.
Median and Average (mean) Sales Prices 

P i f N H S ld i th USPrices of New Homes Sold in the US

Period 

Aug-04 218,100 272,200

Median Mean

Mar-07 262,600 329,400

Jul-07 246,200 298,200

J 08 231 700 296 800Jun-08 231,700 296,800

Jul-08 234,900 299,100

Aug-08 221,900 263,900

6http://www.census.gov/const/uspricemon.pdf



What does this say??

•Note the distribution

•Note that median values are•Note that median values are 
rising from Q12006 to 
Q2007. 

•What happens to the•What happens to the 
distribution? 

It starts to skew to the left in 
Q12007. What does that say 
about the average price? 

Note the median price 
change is downward (blue 
line). The average price is 
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going down faster.



Statistically, really ?? 
Real Estate Home Appreciation Last 12 MonthsReal Estate Home Appreciation - Last 12 Months
Last Updated: 9/3/2008

Home sales rise locally; average 
price falls by 22%.

Sales gains show positive trend for

http://www.lansingstatejournal.com/apps/pb

Sales gains show positive trend for 
area market

cs.dll/article?AID=/20080817/NEWS03/80817
0562/1004/NEWS03 

HUH ??????
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NAR sales are based on mortgage company information, Census based on bank 
information. It confuses the averages consumer.
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σ is the standard deviation for the population, which is the how far on average 
each point lies from the mean. Can be called the “error rate”. 



Z, the  Standard normal variate

•Z score is a useful tool that tells you where the set of observations are relative 
to the population within some probability

•Z = (X – μ)/ σ, where X is a value. When sampling, to compute Z, we

Divide by σ/√n, where n is the sample size. 

μ+3σμ+2σμ+σμμ-σμ-2σμ-3σ 0-3 -1-2 1 32
Z scaleX 

μμ0
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Z scale examplep
• Say we want to know what % of a car dealership’s 

inventory is below $10m and given that the averageinventory is below $10m and given that the average 
inventory has $12m and the standard deviation is 
$1m. 

• Get z. Z = (10-12)/1 = -2. So % below that z is what? 

Use the z table !

We are on the negative 
side, so take 1-.9772, or 

Use the z-table !

.0228, which is 2.28%. 

OR…

The probability of having
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The probability of having 
inventory less than $10m 
is 2.28%. 



P ValuesP Values
P values give a quick idea of how significant a result might be.

If we are 99% confident that a result is less than a certain 
value, we say it has a p-value of .01, or 1-.99. 

So, if we set the risk at 5%, or .05, and calculated a result that 
i di d h fid l l 99% l f 01indicated the confidence level was 99%, or a pvalue of .01, 
then we know we are good. This leads us to hypothesis testing.
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Hypothesis testing
Hypotheses can be for questions such as: Knowing whether 2 groups are really 
different. Knowing whether a group of values is less than or greater than a certain 
value. 

For instance, say the desired level of temperature is 300 degrees in an oven, and 
we did 40 measurements with a normal distribution that showed an average or 
mean of 295 with a standard deviation (SD) of  45 degrees. You want to know if it 
really is less than the desired level with 95% confidence. 

So this means you take the risk as 5%, and do your analysis. 

Your hypothesis that the means are the same (null) is: H0 : µ = 300Your hypothesis that the means are the same (null) is: H0 : µ  300

Your alternate hypothesis is: HA : µ < 300

Now, we do our normal z calc:

Z = (295-300)/(45/√40) = -.7027; this converts to a probability of .2411. This 
translates into a p-value of .24 as well. This is well above the significance of .05, 
and therefore the null cannot be rejected. The means are the same. 
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If the SD was changed to 10, our zvalue would be -3.16. Translates into a pvalue 
of .0008, which is < .05, thus null is rejected and the means are different. 



Risk, Error, and Confidence Intervals

•When we want to say that we are 95% confident the mean of a population is 
ithi t i l i th i 5% i k Thi 5%within certain values, we are saying there is a 5% risk we are wrong. This 5% 

risk is called Alpha risk. It is also called Type I error. To decrease the risk we 
increase the size of the sample, n. So to take risk into consideration, we must 
know the sample size. 

•Confidence levels are established to give the public an opinion of how 
confident we are in the results. A summary might say, we are 95% confident 
that the mean of this population of say squirrels in Baltimore County isthat the mean of this population of say, squirrels in Baltimore County is 
between 1.3 million  and 1.5 million, based on our random sample of the area. 

•For Confidence Intervals then, the equation becomes:

CI = Y(sample mean) +/- Z1-α/2 (σ/√n)
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Confidence Intervals Samplep
What is the 95% confidence level for the mean weight of hereford cows based 

th f ll ion the following:

The sample size is 50. The average weight is 659 lbs. with a Standard deviation 
of 45 lbs. 

•For Confidence Intervals then, the equation becomes:

CI = Y(sample mean) +/- Z1-α/2 (σ/√n); 
1 96Z1 025So, CI 95% = 659 +/- * (45/ √50) = (659 +/- 12.5)1.96Z1-.025

(646.5 , 671.5)

So, CI 95%  659 /  (45/ √50) 

Summary:

(659  / 12.5)

Summary:

Therefore, we are 95% confident 
that the true mean weight of the 
hereford cow population is 
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e e o d cow popu at o s
between 646.5 and 671.5.



Multivariate analysisy
Multivariate analysis basically gets a lot of data for various variables, and calculates 
whether they are significant or not to what the data model is trying to explain. 

When a model is completed, using programs such as SAS or Minitab, and techniques 
such as Regression Analysis, Canonical Discrimination or Linear Discrimination, the 
most significant factors can be determined and a good model be made. 

Models may include:

How do you explain the results of a clinical study among many different variables? 
Was the tested variable really significant?

If you have 4 different species of cows, which ones give the most milk and why if 
you vary the hay, the temperature, the elevation? 

By taking measurements of birds in different parts of its wings, neck circumference,By taking measurements of birds in different parts of its wings, neck circumference, 
can you tell if there are distinct species?

By taking measurements of baseball players from different eras, can you tell how a 
player will play today? 
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p aye w p ay today?

By looking at demographics of voting patterns in the past, can you tell what will 
happen in the election of 2008? 



A look at Minitab for Regression Analysis
(it ’t h t)(it won’t hurt)

Which does not fit here???
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