
 

 

AP Statistics Summer Assignment 2024-2025 
 

Welcome to Advanced Placement Statistics.   This is a yearlong course that completes a 
semester and a half of college level statistics.  Your performance in this course is 
evaluated on the AP exam, which is to be administered in early May, exact dates have 
not been released yet.  A score of 3 or higher out of 5 on this exam can lead to college 
credit at many colleges and universities. 
 
For your first assignment, you will be learning about how to collect data and run an 
experiment.   In order to do this, you will first need to log into our Google Classroom, 

the code is gcsgcqr. 

 
Once you have logged into the Google classroom: 
 
(1)  Log into the google classroom by August 1, 2024. 
 
(2)  Read chapter 4 of our textbook (On Google Classroom) pages 207 – 229,  

234 – 259, and 266 – 276.  Be sure to read the green summary of each section. 
 
(3) Complete the reading guide, Designing Studies, for chapter 4 (attached). This 

is due Wednesday, September 4th, 2024. No late assignments accepted.  
 
(4) Watch all of the videos under Mr. G’s Mathematics Emporium Chapter 4 and 

complete the fill – in class notes (attached). Class notes are due on 
Wednesday, September 4th, 2024. No late assignments accepted. 

 
 Videos are uploaded on the Google Classroom. 

 
(5) Complete the attached take home test. It is due Friday, September 6th, 2024. 

No late assignments will be accepted.  
 
This summer assignment (Reading guide, Fill- in class notes, and Take home) will count as 
your first 3 grades for the 2024-2025 school year.   
 
I look forward to a productive year!  
 
 
 



 

 

CHAPTER 4 READING GUIDE 

 DESIGNING STUDIES 
 

Key Vocabulary: 
▪ voluntary response sample 

▪ confounded 

▪ population 

▪ sample 

▪ design 

▪ convenience sampling 

▪ biased 

▪ simple random sample 

▪ table of random digits 

▪ probability sample 

▪ stratified random sample 

▪ strata 

▪ undercoverage 

▪ nonresponse 

▪ response bias 

▪ sampling frame 

▪ systematic random 

sample 

▪ observational study 

▪ experimental units 

▪ subjects 

▪ treatment 

▪ factor 

▪ level 

▪ placebo effect 

 

▪ control group 

▪ randomization 

▪ completely randomized 

experiment 

▪ statistically significant 

▪ replication 

▪ hidden bias 

▪ double-blind experiment 

▪ block design 

▪ matched pairs design 

 

 

4.1 Sampling and Surveys  

1. How does a population differ from a sample? 

 

 

2. What are the steps to planning a sample survey? 

 

 

3. Why are voluntary response samples unreliable? 

 

 

 

4. Why might convenience sampling be unreliable? 

 

 

Name ____________________________ 



 

 

5. What is a biased study? 

 

 

 

 

6. Define simple random sample. 

 

 

 

 

7. What two properties of a table of random digits make it a good choice for creating a simple 
random sample? 

 

 

 

8. State the two steps in choosing an SRS? 

•    

 

•   

 

9. How do you select a stratified random sample? 

 

 

 

10. What is cluster sampling? 

 



 

 

11. What is the difference between a strata and cluster?  (see page 221) 
 
 
 
 
 
 
 

12. Give an example of undercoverage in a sample. 

 

 

 

13. Give an example of non-response bias in a sample. 

 

 

 

14. What factors can cause response bias in a sample. 

 

 

 

 

15. How can the wording of questions cause bias in a sample? 
 
 
 
 
 

16. What is the difference between nonresponse and voluntary response? 

 

 

 

 



 

 

4.2 Experiments  

1. How does an experiment differ to an observational study? 

 

 

2. What is confounding? 
 
 
 
 
 

3. Explain the difference between experimental units and subjects. 

 

 

 

4. Define treatment. 

 

 

 

5. What is the difference between factor and level in an experiment?   Example on page 235. 
 
 
 

6. Explain how to perform a completely randomized design.   

 

 

7. What is the significance of using a control group? 
 

 

 



 

 

8. The basic principles of statistical design of experiments are: 

•   

•   

•   

 

9. Describe the placebo effect. 

 

 

 

10. Define randomization. 

 

 

 

11. Define statistically significant. 

 

 

 

12. Describe a block design. 

 

 

 

 

13. When does randomization take place in a block design, and how does this differ to a completely 
randomized design? 

 

 



 

 

14. What is the goal of a matched pairs design? 

 

 

 

15. State the two most common ways in which matched pairs experiments are designed. 

•   

•   

 

 

16. What are the advantages of a double-blind study? 

 

 

 

4.3 Using Studies Wisely  

1.  What are the criteria for establishing causation when we can’t experiment?   

 

 

 

 

 

2.  What is meant by inference about cause and effect? 

 

 

 

 



 

 

 
Chapter 4: [Video #1] – Intro to sampling 

 

“The U.S. census is mandated by the Constitution and provides vital data for the nation. Census data are used, 

among other purposes, to apportion the seats of the U.S. House of Representatives; redraw congressional districts 

in each state; and allocate billions of dollars each year in federal financial assistance.” - gao.gov 

 

• What is a census? 

________________________________________________________________ 
 

• What’s the purpose of a census? → It helps answer a specific question about the 

______________. 
 

• Why don’t we always use a census? → Too much ____________ and _____________! 
 

• How can we answer a question about the population instead? → We take a ________________! 
 

 

Population: _________________________________________________________________________ 

      vs. 

  Sample:____________________________________________________________________________ 
 

Questioning a population → A _______________ helps answer a specific question about the 

population. 

                   vs. 

Questioning a sample → We can use the data from a sample to _________ (or _______  ____________) 

    about the population. 

 
 

Can you ask whoever you want to be in a sample? ____ , _____ , _____ , _____ , _____ , _____ ,_____! 

 

(BAD) Sampling Techniques 

 

1) _______________________ sample  
 

a. Whoever is most ______________________ to you! 
 

b. This will likely produce __________ (error) in your conclusions! 
 

i. Those closest to you ______   ______ represent the _____________________ 

well. 

 

************************************************************************************ 

2) __________________  ________________ sample  

 

a. If you build it (a ____________ ), they will come ( ____________________ ). 
 

b. Still has the potential for high __________, so also avoid if possible! 
 

c. Often times, only those with ____________  ________________ will respond which,  
 

again, _______  _______ represent the entire _________________________ feelings. 



 

 

Ex:  KSDK posts a daily question on its website.  Why should we NOT trust the results??? 
 

- People with strong opinions are ________  ____________ to respond which will NOT be representative of 

the entire population.   
 

- The results will likely ________________________ or _________________________ the truth about the 

pop. 
 

 

Sampling vs. Nonsampling Errors 
 

➢ Sampling errors:  mistakes made in the process of taking a sample that could lead to    
  

                                 ______________________ information about the population. 

 

➢ Nonsampling errors:  mistakes _______ made in the process of taking a sample that could lead 

to  
 

    __________________________ information about the population. 

 

Types of sampling errors: 
 

• Undercoverage: When some groups in the population are _______  _____ of the sampling 

process 
 

o If surveys are sent to households, then who might we be leaving out??? 
 

____________________________________________________________________________________ 

 

o Why is this considered an “error”?  →  Leaving out the answers from these groups of  
 

people __________________________________ the rest of the population considered. 

 

Types of nonsampling errors: 
 

• Nonresponse: When someone selected to be in a sample either cannot be _________________   

or __________________ to participate. 

 

• Response bias: When someone answers questions __________________________ or  
 

__________________________ because the question is written to produce a desired response or  
 

because the question is _______________________. 

 

o Why is this considered an “error”?  →  The data from the survey may not accurately  
 

_____________________________________ about how the whole population feels. 

************************************************************************************

* 

        Would you consider each of the following a sampling or nonsampling error? 

 

1) You accidentally record the wrong answer to a question from someone’s survey. 

 

 

2) You ask your IG followers to comment about your most recent selfie taken at Starbucks. 

 



 

 

Chapter 4: [Video #2] – Why, hello there SRS! 

 

(GOOD) Sampling Techniques 
 

3) Simple random sample ( _______ ) 

 

 

 

 

 

 

 

 

 

➢ Every group of individuals have the ___________________________________of being 

selected. 
 

➢ By using _________________________________ to select our sample, we will reduce most 

bias. 

 
 

• 3 ways to take a Simple Random Sample (SRS): 
 

1) Use an actual, physical routine like drawing names out of a hat. 
 

▪ Make sure everything is “______________” to ensure ______________chance. 
 
 
                 2)  Use a random number table (back of formula sheet) to select numbers tied to people. 
 
 

 
1. It is a long string of the digits 0, 1, 2, 3, 4, 5, 6, 7, 8, and 9 with these two properties. 

a. Each entry in the table is equally likely to be any of the ten digits 0 through 9. 

b. The entries are independent of each other.  That means that knowledge of one part of 

the table gives no information about any other part. 

2. Q:  Why are the numbers in groups of 5?       A: To make it easier to read 

3. Q:  Why are the Lines numbered from 101 to 150?   A: To make it easier to read 

 
 

 
 
 

                 3)  Use technology to randomly generate numbers that are tied to people. 
 
 
 

           
Using the randInt function on your calculator  →  [Math], PRB Menu, #5: randInt 

 
           The inputs are: randInt( min #,  max #,  number of numbers you want displayed at a time). 
 
 
 
 



 

 

 
We will devise a “scheme” for how we will accomplish our random sample which has 3 parts: 
 

1) Label the individuals in the population.  With the “hat method”, this step could just be writing 
everyone’s name on equal sized piece of paper.  For the technology or random number table 
method, this means assigning numbers to each individual.  You must be specific about the 
range of numbers that will be used.  You cannot just say “assign numbers to individuals”. 
 

2) How you will select the first individual.  With the “hat method”, this step is simply saying you 
would mix up the papers and blindly select a piece of paper.  With technology, this means 
describing what function of you would use to select your random number.  With the random 
number table, this means stating what line will you use and how many digits will you select at a 
time to represent the first individual. 
 

3) Repeating the process and conditions to watch out for.  With the “hat method”, this step just 
means how many names will you select out of the hat, will you put a selected name back in the 
hat before you select the next, etc.  With technology and the random number table, this means 
using the function or the table from part 2 however many times you need before your whole 
sample is selected and discussing what to do with repeated numbers.   

*********************************************************************************************************************
** 
 

Ex #1:  The names of 10 CHS baseball players are given.  At practice, every 15 minutes the coach 
randomly selects two players to run sprints up the hill.  Practice is two hours long and starts at 3:00.  
Write a scheme using the random number table and use the given Line 314 to determine who runs 
at what time. 

 

Joe Ron Dave Matt Bryan 
Mark Pat Jimmy Adam Gary 
 

   Line 314:  35476      65972       39421         65850        04266        35435 

 

 

 

 

 

 

 

************************************************************************************ 

   The principal has a list of 50 students who completed a recent SAT prep course.  

He needs to select an SRS of 10 students to receive a prize.  The principal has asked you to write a 

scheme for how he should randomly select the winners.   

 

 

 

 



 

 

Chapter 4: [Video #3] – Other good sampling techniques 

 

4. Stratified Random Sample 

➢ Divide the population into _____________________ groups ( strata ) and select an 

_______ from ____________ strata. 

 

➢ This allows us to obtain a sample that best 

represents the population of interest. 

 

o We want to survey 100 high school students about food preferences in the cafeteria. 

 

 

o In a survey about social justice issues, we want a sample that reflects the local 

population that is 60% white, 25% Hispanic, and 15% black. 

 

 
 

 

5. Cluster Sample 

➢ Divide the population into _______________________ groups ( clusters ) and select an 

SRS of __________________ clusters.  

 

➢ This allows us to obtain a sample that best represents 

the population of interest. 

 

o We want to survey 100 high school students 

about food preferences in the cafeteria. 

 

 

 

 

o In a survey about social justice issues, we want a sample that reflects the local 

population that is 60% white, 25% Hispanic, and 15% black. 

 

 

 
 
 



 

 

Stratified              vs.    Cluster  
 
 ______________________________  ________________________________ 
          groupings       groupings 
 
 randomy select _________ people   randomly select _________ clusters and 
 

    from _______________ strata.   use _______________ from those clusters. 
 

 
6. Systematic Random Sample 

➢ Arrange the population.  Select a random starting point*.  Then, select every kth person to 

obtain your sample.  (k = ___________________ size / desired ________________ size) 
 

o Great to use with databases/spreadsheets. 

o Usually easier to perform than an _____. 

o Potentially has more _______ than SRS. 

  

7. Multistage Random Sample 

➢ Any _______________________ sampling techniques previously mentioned done 

consecutively.  

➢ Great if you have a ____________ population that you can wittle away into a good sample. 

********************************************************************************************************************* 

                             The manager of a sports arena wants to learn more about the financial status of 
people who are attending a basketball game.  He plans to give a survey to 500 fans in attendance.  
There are 30 sections going around the arena (section 101 to 130) each containing 250 seats.  There 
are 25 rows per section (rows A – Y).  Rows A – E tickets cost $200, rows F – J tickets cost $150,      
rows K – O tickets cost $75, rows P – T tickets cost $50, and rows U – Y tickets cost $25.   
 

• Write a scheme to take a stratified random sample using the letter rows. 
 
 
 
 
 
 
 

• Write a scheme to take a cluster sample using the numbered sections. 
 
 
 
 
 
 
 

• Which of the above two samples do you think is better?  Explain! 
 

 



 

 

Chapter 4: [Video #4] – Intro to experimental design (part 1) 

 

The school wants to increase SAT scores by offering an SAT prep course.  100 juniors signed up.  The 

free prep course is offered for two hours per week for 6 weeks.  A student is randomly selected each 

week to receive $50.  The mean is 1230 for the prep course and 1080 for the non-prep course people.  

Taking the SAT prep course will cause your SAT score to go 

up!...______________________________ 

 

Observational Study 

• Observes individuals and measures variables of interest 

________________________________ attempt to influence the responses. 

o The students who took the prep course were merely 

_____________________________. 

• Observational studies can find a _____________________ between an explanatory and 

response variable BUT this correlation _________  _______ imply causation!   
 

********************************************************************************************************************* 

Confounding variables 

• ________________ variables/factors that  
 

might explain a _____________________ in  
 

SAT scores (the response variable). 
 

Confounding:  when it’s ___________ if the explanatory     

                  variable(s) and/or the confounding variable(s)     

                      led to a change in the response variable. 

Experiment 

• Deliberately __________________ a treatment(s)  
 

on individuals to measure their response(s) while 
 

hopefully reducing or eliminating any  
 

_______________________________ variables. 

********************************************************************************************************************* 

100 juniors → experimental units ( ________________ ) → randomly selected from the JR 

population. 

 

 



 

 

Was the sample randomly taken? 

• Yes! → results apply to the _____________________ that the ______________ was taken 

from. 

• No! → results only apply to those in the __________________________ sample (or applies to 

people ___________________ to those in the ____________________________ sample. 

 

SAT prep course → explanatory variable(s) / treatment(s) / _______________ → ______________. 
 

• One factor = ________________________ 
 

• Two levels = _________ prep course                vs.                 _________ prep course 

 
            ______________ for confounding variables  control group = provides a _____________ 

 

Were treatments randomly assigned? 

• Yes! → results imply ____________________________. 

• No! → results do not imply _____________________________. 

o If NO, then we introduce back all of those confounding variables that may contribute to 

_________________________ in SAT scores _______ related to taking the prep 

course! 

********************************************************************************************************************* 

SAT scores → _________________  ___________________→ compare SAT scores of the two 

groups. 

 

                  Ex: A group of researchers in Africa found a creative way to protect cattle from lion 

attacks. They painted eyes on the cows' rear ends.  To determine if this treatment is effective, they 

randomly assign 2100 cattle to one of three treatments: eyes on rear ends, cross-marks on rear ends, or 

no markings on rear ends. After four years of living a normal cow life, the cows with eyes had zero 

deaths, cows with cross-marks had 4 deaths, & cows with no markings had 15 deaths. 
 

• Is this an observational study or an experiment?  Explain! 

 

 

 

 

• What are the experimental units?  

 

 

• How many factors are there?  _____      



 

 

 

• How many levels are there for each factor? ________________ 

 

• What purpose does the “no markings” group provide? _________________________________ 

 

• What is the response variable? ___________________________________________________ 

 

• To whom do the results apply? ___________________________________________________ 

 

• Does this show correlation or causation? ___________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Chapter 4: [Video #5] – Intro to experimental design (part 2) 
 

Let’s test out a new headache medication on 500 volunteers suffering from frequent headaches. 

 

 

• _____________________ → 500 volunteers 

 

 

 

• Treatment(s) / factor(s) = ____________________________________ 

 

o Level(s) = __________________________________ 

 

▪ New or ___________________ medication 

 

▪ New, __________________ , or old medication 

 

 

• __________________ → a fake or dummy treatment 

 

• ______________ effect → when a placebo produces positive results when none is expected. 

 

• ______________ effect → when a placebo produces negative results when none is expected. 

 

 

 

• ___________________________ → patients do not know which treatment they are receiving. 

 

• ___________________________ → patients AND experimenter do not know who receives 

what 

 

 

 

• _______________________________ → effectiveness (eliminate / time to) 

********************************************************************************************************************* 

Key Principles of Experimental Designs 
 

1) _________________  ___________________________ 

 

• Allows impartial chance to assign subjects to treatment groups that create 
 

 _____________________ groupings. 

 

• This helps to naturally reduce the effects of _______________ or confounding variables. 



 

 

2) ___________________________ 

 

• Use enough experimental units / subjects in each treatment group to show  
 

_______________________ in response variable was not by chance alone. 

 

3) ____________________ 

 

• An attempt to reduce / eliminate any effects from lurking ( _______________________ ) 

or confounding ( ________________________ ) variables. 

 

• Any differences in the response variable can then be primarily attributed to the 

difference(s) in the treatment(s). 

********************************************************************************************************************* 

                             Ex: A pet pharmaceutical company wants to test two new heartworm treatments for 

dogs. They will randomly assign one of the two new treatments to dogs that have been recently 

diagnosed with heartworms until 50 dogs are assigned each of the two treatments. 

 

• How many experimental units are there? __________ 

 

• How many factors are there? _________ 

 

• How many levels are there? _________ 

 

• Should a control group be used?  Why? 

 

 

 

• Does the experiment need to be: 
 

o single-blinded? __________________________________________________________ 

 

o double-blinded? _________________________________________________________ 

 

• Should a placebo be used?  Why? 

 

 

 

• To whom do the results of the study apply?  

 

 

 



 

 

Chapter 4: [Video #6] – Experimental designs 
 

Going back to a familiar example… 

• 120 juniors + 60 seniors = 180 students (all randomly selected) 

• Teacher-led SAT prep vs. online self-guided SAT prep vs. no SAT prep 

• Compare SAT scores 

 

Experimental Design #1: Completely Randomized Design (CRD) 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

How to randomly assign to groups: 
 

1) Label 3 pieces of paper with ______________ and mix them up in a hat.  Have each person  
 

__________________ select a slip of paper. That person is assigned to that group.  Continue  
 

until one group reaches _____.  Continue until another group has ____.  All others go into  
 

__________ group. 
 

 
2) Label each student _________________.  Use a random number 

________________________  
 

to select _____ _____________numbers between ____________.  Assign them to group ____.   
 

Select ____ _______ unique numbers that have not been chosen.  Assign them to group ____.  
 

The rest go into group ____. 
 
 

3) Label each student _________________.  Use any line of a random number _______________  
 

to select _____ unique ___________________ numbers between ______________.   
 



 

 

Assign them to group ____.  Continue in the random number table to select 60 new unique 
three-digit numbers that have not been chosen. Assign them to group ____. The rest go into 
group ____. The 60 seniors have already taken the SAT with no prior prep course experience.  
Seniors tend to score higher than juniors by having more educational experience. Therefore, we 
should experiment on seniors and juniors ______________________. 

 
 
One grade may do better with one prep course than the other. ____________________ is a 
confounding variable, so we will control for it by using a _________________________________.  This 
is essentially doing a _________ for each block (grade level ). 
 
 
 

Experimental Design #2: Block Design 
 

 

 
 
 
********************************************************************************************************************* 
Another confounding variable is a student's _______ which may have a greater effect on SAT scores  
 

more than _____________________. We should compare students with similar __________ to know  
 

which prep course method works best for students with varying ___________. We will ignore the no 
prep  course option this time around. We will use a ________________________________________. 
 
 
In a matched pairs design, we will manually ____________________________________________  
 

(or block!) _____ students at a time starting with the two _______________ GPA's, then the next two  
 

________________ GPA's, and so forth until the l_________________ two GPA's are paired.  For 
each pair, it will be randomly determined which student will receive the teacher-led vs. online-led prep 
course. 



 

 

Experimental Design #3: Matched Pairs Design 

 

 
 

 
The "pairs" in a matched pairs design could be _____________________ person, so each person 

would receive each treatment but in a ______________________________.  Our prep course example 
will not work with this scenario, so...can you tell the difference between Dasani and Aquafina 

bottled water? 
 

 

 

 
 

 

 

 
 



 

 

                           Ex: After the success of determining painted eyes on cow's rears helps deter lion 
attacks, researchers want to test different color combination of eyes. They randomly assign 1000 cattle 
to one of two treatments: yellow eyes outlined in red or white eyes outlined in black.  
Outline a completely randomized design. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Researchers believe the color of the cow itself may play a role in whether it is attacked. They have 350 
brown cows, 400 white cows, and 250 black cows. Outline a block design addressing the cow 
colors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Other researchers believe the size (weight) of the cow plays more of a role in whether it is attacked 
compared to the cow's natural color.  Outline a matched pairs design addressing this. 

 

 

 

 

 

 

 

 
 

 



 

 

Preparing for your Chapter 4 Test 
 
You Should Know: 
 

❑ How to identify the sample and the population 

❑ How to identify sources of bias such as voluntary response, convenience sampling, 

undercoverage, nonresponse, response bias, lurking variables, confounding, wording of 

questions, etc. 

❑ How to explain and describe the differences between SRS, convenience sampling, 

stratified random sampling, and cluster random sampling 

❑ How to use the table of random numbers and the randInt function on the calculator to 

select random samples of various sizes. 

❑ The difference between observational studies, surveys, and experiments. 

❑ How to identify the factors (explanatory variables), treatments, response variables, 

experimental units or subjects in an experimental design. 

❑ The purpose for using control groups in an experiment 

❑ The three principles of an experimental design:  control, randomization, replication 

❑ How to outline the design of a completely randomized experiment and a randomized 

block design experiment 

❑ The correct usage for a matched pairs experimental design 

❑ That a larger sample size will provide more accurate results than a small sample size 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Chapter 4 – Important Terms 
 

❑ Voluntary Response Sample 

❑ Experiment 

❑ Confounding 

❑ Population 

❑ Sample 

❑ Convenience Sampling 

❑ Bias 

❑ Simple Random Sample 

❑ Stratified Random Sample 

❑ Cluster Random Sample 

❑ Systematic Random Sample 

❑ Multistage Random Sample 

❑ Sampling Error 

❑ Nonsampling error 

❑ Undercoverage 

❑ Nonresponse 

❑ Response Bias 

❑ Observational Study 

❑ Experimental Units 

❑ Subject 

❑ Treatment 

❑ Factors 

❑ Levels 

❑ Placebo Effect 

❑ Control Group 

❑ Completely Randomized Design 

❑ 3 Principles of Experimental Design 

❑ Double Blind Experiment 

❑ Block Design 

❑ Matched Pairs Design 

 



 

 

Name: _____________________________   Per: _______ Date: ___________________ 

AP Statistics        Summer Assignment TAKE HOME 

 

DUE: Friday September 6th, 2024 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 


