CHAPTER 1 

Introduction to Statistics

STATISTICS is a collection of methods for:

· Planning studies or experiments

· Gathering data

· Organizing, summarizing, analyzing, interpreting data

· Drawing conclusions based on data

There are TWO TYPES OF STATISTICS that we will study:

1. DESCRIPTIVE:  involves collecting, organizing, summarizing, and presenting data with charts, graphs, and tables.

Ex.  Average amount spent on a haircut,  Pie chart of hair colors

2. INFERENTIAL:  procedures that are used to draw conclusions, make decisions or predictions about a population based on a sample.  

A population is the total set of items.

A sample is a subset of the population

Ex.  There is a relationship between smoking and lung cancer.


 Based on last years figures, it is predicted that 52% will vote in this years election.

2 TYPES OF DATA

1. DISCRETE:  finite number of values, data variables that can be counted.  

Ex.  The number of students in the room, number of games won

2. CONTINUOUS:  results from infinitely many possibilities, data obtained through measuring.  Corresponds to a continuous scale with no gaps, interruptions or jumps.

Ex.  Temperature, weight, time, distance

4 WAYS TO CLASSIFY DATA:   Levels of Measurement
1. NOMINAL: data that consists of names, labels or categories.  Data can not be arranged in an order.  

Ex. 
colors: red, blue, green, yellow

2. ORDINAL: data that can be arranged in an order but the difference in values is meaningless (can not subtract the values). 

Ex.

course grades: A, B, C, D, F

ranks of colleges

3. INTERVAL: data at the ordinal level but the difference between the values is meaningful. Data at this level does not have a natural starting point of zero.   

Ex.

Body temperature 



Years

4. RATIO:  data in the interval level that has a natural starting point at zero.  

Ex. 
The cost of a textbook

Distance traveled

We will use various symbols to represent different data values.  For example, the mean, median, standard deviation, etc.  To differentiate between a population and a sample we will use different types of symbols.  They are as follows:

PARAMETER:  a value that describes a population.  These will be Greek letters ((, (, (, ()


Ex.
The average SAT score in CA in 1990 was 897.

STATISTIC:  a value that describes a sample.  These will be Roman letters (x, s, a, b)

Ex.
The average age of a sample of men in Orlando, FL was 43 years.
*If it is not stated (or clear from the context) whether you have a population or a sample, assume you have a SAMPLE.

COLLECTING DATA

A simple random sample of n subjects is selected in a way that every possible sample of the same size n has the same chance of being chosen. 

BAD STATISTICS:  If samples are not collected in an appropriate way, the data may be so completely useless that no amount of statistical manipulation can salvage them.

SAMPLING STRATEGIES

1. SYSTEMATIC SAMPLING:  Select a starting point then select every kth member of the population.
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CONVENIENCE SAMPLING:  Pick sample members in an easy (non-random) way.

3. STRATIFIED SAMPLING:  Subdivide population into at least 2 different groups/strata so subjects in same stratum share some trait, then draw a sample from each stratum.

[image: image3.png]ey!
Do you believe
in the death

penalty?





4. [image: image4.png]


CLUSTER SAMPLING:


1st, divide population into sections/clusters, 

2nd, randomly select some clusters, 

3rd, choose ALL members in those clusters.
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1. Complete and submit the online “Stats Class Survey” by clicking the link in the email:

http://www.statcrunch.com/5.0/survey.php?surveyid=2740&code=RAWNF
2. Classify each of the 20 questions as one of the four data types.

NOMINAL :

ORDINAL :

INTERVAL :

RATIO :

3. Considering only the questions that require a numerical response, which are:

DISCRETE :

CONTINUOUS :

4. Label each number a PARAMETER or STATISTIC.

a. The  actual average height of all adult human males in the US is 5' 9.4"
b. 60% of the households sampled from the US own more than one car.

c. A mall survey found 36% of women prefer lipstick to lip balm.

d. Currently there are 18,759 houses in Santee, CA.

5.
Consider the following situations listed in a-d and identify which sampling method is being used. Then write the corresponding number in the blank.  


1.  Convenience Sampling

2.  Stratified Sampling


3.  Cluster Sampling


4.  Systematic Sampling
 
a. To estimate the proportion of Grossmont College students who prefer hip-hop music to other forms of music, a researcher obtains a listing of all the students at Grossmont and contacts every 20th student on the list.
b. A statistics instructor teaching 300 students wants to determine if the class understands different sampling methods.  She selects a sample of 10 students, all from the 1st row.

c. To determine employee satisfaction, corporate management for Target divide all stores into 3 regions: West Coast, East Coast, and Midwest.  Then 100 employees are randomly selected from each region to complete an employee survey.

d. Sharp Healthcare wants to administer random drug tests in its hospitals.  An outside research company randomly selects 4 hospitals and then drug tests every employee at those hospitals.







