Instructions for handing in:

475.101/102/107/108
STATISTICS

Assignment 1, Semester 2, 2000
Due: 4pm Thursday, 3¢ August

PLEASE

1. Use (standard)4 sized paper.

2. Number each page in the top centre prigt your name legibly at th®p righthand corner of each
page with the surname or family name underlined.

3. Attach aDepartment of Satistics Assignment Cover Sheet to the front of the assignment. Stapleclip
all pages together in the extreme top left hand corner.

4. Fold thepaper lengthwise so that the printed side of the cover sheet faces out.

5. Print your name, paper number and assignment number on the afttidecoversheet.Print your
ID number on the inside of the cover sheet.

6. Hand the assignmentin to the appropriatehand-in box in the basementof the Maths/Physics
building for the city campus students or in the Tamaki Resource Centre for Tamaki campus student:

Notes:

Statisticsis about summarizing,analyzing and communicatinginformation. Communicationis an
important part of statistics.For this reasonyou will be expectedto write answerswhich clearly
communicateyour thoughts.The mark you receive will be based on your written English as
well as your statistical/technical work.

Assignment 1 will be marked out of 60 marks, 54 marks for question 1-5 as shown belomarid 6
for communication, style and presentation. Your final mark will be converted to a mark outbichO
will be recorded towards your coursework.

To make your marked assignment easier to findvhen they are returned, y@ould draw a pattern
along the edges dhe coversheetising colouredpensor put somesort of small sticker on the cover
sheet.

Question 1. [14 marks]
(a) Read 84.6 Course Assessment on page 11 of the Course Information ettte@ourseResource

Book. The assignment, test and exam marks for four students from this amskewnin the table
below. A final mark of at least 50% is ONE of the conditions necessary to pass the course.

Assignment Total Term Test Final Exam
(/15) (/20) (/65)
Student 1 4 11 49
Student 2 8 9 35
Student 3 14 10 28
Student 4 12 Did not sit/no excus 37

(i)  Which students fail to qualify for plussage?

(ii) Student 2 andtudent3 scoreda total of 52% in their courseworkand exam(assignments
test + exam). Student 2 passed the paper but Student 3 failed. Why?

(iii) Which studentwould have got a final mark of 75% if they had qualified for plussageput
instead got a final mark of 64%7?

(b)

(c)

(d)

(e)

Briefly describe how you could usdable of randomnumbersto generatea simple randomsample
of size 40 from a list of 914 people.

Use your calculator to calculate the mean and standard deviation for the following set of data:
43, 1.1, 1.9, -1.3, 2.9, 84, -2.6, 3.3, 8.2

Use your calculator to calculate the mean and standard deviation for the following set of data:

X 0 08 ] 1.2 1.9 3.2 5.6 8.9
frequency 8 12 11 6 3 2 1

The following set of data is the number of minutes a player survived for a new computer game for a
sample of 23 players.

8.8, 88, 91, 92, 94, 94, 94, 97, 98, 98, 99, 102,

104, 10.6, 10.7, 11.0, 11.2, 11.4, 12.2, 13.8, 14.0, 15.6, 16.1

(i) Calculate the five number summary for the data.
(i) By hand, draw a box plot of the data. Show your calculations.

Question 2. [12 marks]

(a)

(b)

(c)

A sample survey indicates that the majority of New Zealand university students prefer Burger King
McDonalds. State any four pieces of informatairoutthis surveywhich could help you assesghe
validity of the resulting statement.

The following scheme was proposed to try and find out information about teenagers dtiittatds
alcohol, tobacco and marijuana:

A questionnaire is designed to investigate attitudes towards altob@tcoand marijuana.5

New Zealandhigh schoolsare randomly selected.From each of thesehigh schools, 10

students are randomly selected from each of yeard 3 (gear9 studentsareusually 13 or

14 yearsold, with eachconsecutiveyear group being a year older). A researchewill visit

eachof the schoolsand those selectedstudentsthat are presentthat day will be gathered
together and asked to fill in questionnaires.

Discussfour potential sourcesof errorswith this sampling scheme.[Note: Simply naming the
sourcesof erroris not sufficientto getany marks.You must discusshow or why eachsourceof
error is potentially present.]

A commonvariablethat is requestedn surveysis income. Two possiblequestionsasking about
income are:
1 —What is your current income (in thousands of dollars)?
2 — Please tick the box that corresponds to your current income level:
o Under $20,000 o0 $20,000 - $39,999 o0 $40,000 or more
(i) For each of the above questions about income, state wiiedlyavould leadto a qualitativeor
guantitative variable.
(ii) Which of the abovequestionsaboutincome would give more useful information? Briefly
justify your answer.
(iii) Which of the abovequestionsaboutincomewould be likely to give a higher responserate?
Briefly justify your answer.

(iv) Suppose that, one variable measured in a survey was age (to the nearest month). Freeach o
two questionsaboutincome,what would be an appropriategraphicaltool for presentingthe
relationship between age and income?



Question 3. [9 marks] Question 5. [12 marks]
Consider the following studies:

7
Study 1: The manageiof a plasticscompanywishesto comparethe quality of plastic champagne ssam=————— HIB
flutes when using raw materialsfrom two different suppliers.The companyhas four plastic Who Subject
moulding machines of differing ages and levels of reliability. Each dbilvemoulding machines a1 lhostBanl com || S |Hake Horeu With Your FC -
is usedto make 50 champagnédlutes using raw materialsfrom supplier A and 50 using raw HOI_ES MET® - 2/lAN DFFER 3|:||_| CAHYT REFLSEL —
materials from supplier B. A quality score is assessed for each of the champagne flutes. S T NS S :
clozeoutEscaol . co| | 3||Scanners $12.95
Study 2: A market researcher is interestedhihetherthe responseatesto consumersurveysdiffer powertoo lsBoybert | | 2||Power Tools For Webmasters
between using two different incentive methods: the first where respondents are ietteaetiaw wauhesmai |Bearthl| | 6||FREE! $28.887s Yorth 0f Long Distance Phone Cards!!
for a single $500 prize arttle secondwheretherearefive drawseachfor a $100 prize. For the opp3Rintalli-net. | | 3| Press Releaze! !l
S%Xt S“E".ey th? Comp&nydcor_}?]ucted, 1at005ehfoIdsrveredrantdofmlyéﬁllot\c;tedto oneof the two ted EEP4EEaZEmsn . com | | 7| WARNING - Major Inuestigation May Inualus You
ifferent incentive methods. The percentage of respondents for the two groups was recorded. cal lback@t—1net c | 4| Save up to 757 on Int’l Calling |1
Study 3: A medicalresearcheis interestedn whetherthe level of succesdor a particularburns biy®iirdY.net.au || 3||FREE Game Scores——Call 1{898) 533-3399 FREE
treatment depends on whether the patient has suffered first or second degre@vauhsveeks, BRIEIZ72EAOL . COM | | 9/ EZ MOMEY
patients at an accident and emergency centre who have suffered either first odegeeealirns ZI647E55@a0 ] . com | | 4|Credit Card for gou! 111
are given the treatment and followed up the next day. A suscessbasedon alleviationof pain
is assessed for each patient. A lecturer in the statisticsdepartmentreceivesjunk e-mail (also known as spam). These are
. N . N . unsolicitede-mailsusually offering (unbelievable)deals. Recordsof the numberof junk e-mails
(a) For eachstudy, describewhat "treatment"is being comparedand what “"response'is being were receiveavere kept for a sampleof weeksprecedingthe February1998 powercrisis in central
measured to compare the treatments. Aucklandandfor a sampleof weeksafter the power crisis. During the crisis the university e-mail
(b) Which of the studieswould be describedas experimentsand which would be describedas systemwasout of actionfor a weekand e-mail messagesentto the lecturerat this time were sent
observational studies? back with a message that they were undeliverable.
(c) For the studies that are observational, could an experiment have been carried outlfnsteéad? The resulting data is given below:
briefly explain why not.
(d) Inwhich of the studies has blocking been used? Brasfcribewhat was blockedandwhy it Before Power Crisis
was blocked. 19 16 22 24 14 25 12 8 17 27 25 14 17
Question 4. [7 marks] 10 8 21 5 13 21 14 7 22 9 10 12 13
The medicalprofessionis rich with anecdotesabout surgeonsmany of nationaland international After Power Crisis
repute,using colourful languagein the operatingtheatre.Legendhasit that the languageof the 6 7 8 8 13 12 4 5 5 7 10 13 5
mildest manneredand pious surgeon,once he or she is gowned and gloved, undergoesa 8 5 5 10 11 1 10 5 8 7 6 6 9
transformation. A light-heartedstudy was carried out into the extent of foul languageuse by 9 5 6 8 17 9 5 1 9 6 13 5

surgeonsandreportedin the British Medical Journal.(“ Surgeons swear when operating: fact or
myth?”, F Fausto Palazzo, Orlando J Warner, British Medical Journal, 18 December, 1999.)

. . . . . . (a) By hand, construct a back-to-back stem-and-leaf plot of the data.
One hundred consecutive elective operations under general anaesthesia petfarsirggle hospital

were assessedor the incidence Of Swearing by the Operatingsurgeon_without the surgeon's (b) Enter the data |ntMINITAB You ShOU|d .enter the fiI’St CO|Umn Of datahﬁnumbel’of ejma”Sand
knowledge a swearingscorewas recorded Swearwords were classifiedinto three groups: 1 point the secondcolumn of dataas a label variable. [Refer to pages1-5 of MINITAB notesin Course

for mild swear words; 2 points for bodily function swear words; and 3 pizintso called four letter Resource book ]

words. For stringsof swearwordsthe highestscoring obscenityalone was counted.The resulting (c) Produce side-by-side box plots of the data. Produce summary statistics for the two groups of data.

data is presented in the table below: i ] i T ) o
(d) Using your plots, in plain Englisbriefly comment on the data in terms of the original story.

Ear, Nose General

and Throat Orthopaedics Urology Surgery  Gynaecology
Number of Operations 19 23 20 29 9
Operating Time (minutes) 655 1190 935 1715 335
Swearing Points 2 41 6 38 7

(a) Enterthe datainto an Exce spreadsheefOn your spreadsheetgalculatethe number of minutes
operating time per swearing point for the five classes of surgeon.

(b) Following theguidelinesfor tabularpresentatior{Section2.2.2 of the text), redrawthe abovetable.
Assume that we are primarily interested in the number of minutes operating time per swearing poin
Note: - You MUST useExcd to drawthe table. [Refer to pagesl-4 of Exce notesin Course
Resource book.]

(c) What is the biggest problem with the design of this study?



