ECON 2201 B 
FALL 2014
 Statistical Methods in Economics and Business I 
TEST 2A
This test is worth a total of 100 marks with marks per question as indicated.  Make certain that you give the formula where appropriate.  Full marks are only given when the formula is given.   


Long Answer Questions – 80 marks (60 minutes) 
Show your steps and formula. Use 4 decimals in your calculations. Use the 5 steps for all confidence intervals and hypothesis tests.

1. (16) The FAST cable company has 80% of the market for delivering Internet services in the community.  You select ten local residents at random. 

a. (2) State the formula you would use to calculate probabilities in this situation. You need not repeat it.
b. (2)  If the company is correct, what is the probability that 7 of those selected are internet customers of FAST? 
c. (4)  If the company is correct, what is the probability that 5 or 6 of those selected are internet customers of FAST?   
d. (4) If the company is correct what is the probability that 8 or fewer of the sample are internet customers of FAST?  .
e. (4) Calculate are the mean number of customers served by FAST and standard deviation of the distribution?
[bookmark: _GoBack]
2. (42)   The average salary of Ontario executives is found to be $89,300 with a standard deviation of $2500 based on a sample of 29 executives. The distribution of salaries is thought to be normal.	

a. (10)  Construct a 90% confidence interval for the population average salary earned by managers.
b. (2) What is the margin of error in part (a)?
c. (10) If the average executive salary across Canada is $85,000, does this sample indicate that Ontario executives earn more than the national average?  Test using alpha= 0.01. 
d. (10)  A second random survey of 29 executives was taken from Ontario. It is found that the average salary is $92,500 and the standard deviation is $1200.  Construct a 95% confidence interval for this sample.
e. (2) What is the margin of error in part (d)?
f. (4)  Why are the margins of error different in parts (b) and (e)?
g. (4) In general, how can you reduce the margin of error in an estimation problem?  

3. (22)  Monthly sales of vehicles by Toyota dealers in eastern Ontario are normally distributed with a mean of 800 and a standard deviation of 75.

a. (2) State the formula you would use to calculate probabilities in this situation. You need not repeat it.
b. (4) What is the probability that sales are greater than 998 vehicles?
c. (6) What is the probability that sales are less than 650 vehicles or greater than 945 vehicles?
d. (6) What is the probability that sales are between 575 and 925 vehicles?
e. (4) New vehicles are shipped once a month.  How many vehicles should be shipped each month to have no more than a 2.5% chance of being unable to meet sales demand?

Short Answer Questions - 20 marks (15 minutes)  No sentences are needed!

1. (4) Under what two conditions or circumstances will the shape of a binomial distribution become more symmetric in appearance?

2. (2) A local drive-through coffee shop finds it can serve up to 10 customers in a 15 minute period without significant delays for the customers. What is the average number of customers served in an hour? 

3. (4) Given the distributions we have studied other than the binomial, name two others that are symmetric without conditions.

4. (6)  A study was conducted in a company that employs 2,000 engineers.  A random sample of 50 engineers reveals that the average sample age is 34.3 years.  Historically the population mean is 35 years and the population standard deviation of the age of the company’s engineers is approximately 8 years.  
a. (2)  What is the sampling error of the mean for this particular sample study?
b. (2)  If you are to construct an 85% confidence interval for the average age, what formula would you use?
c. (2)  If you are to construct an 85% confidence interval for the average age, what would the correct critical value be?

5.  (4) A small town in Manitoba was investigated and it was found that the average appraised value for a sample of 25 homes with a sample average of $179,900.
a. (2)  If you are to test the hypothesis that the average value is less than the national average of $100,000, what formula would you use for the test statistic? 
b. (2) If you are to test the hypothesis that the average value is less than the national average of $100,000, what would the correct critical value be using alpha = 0.01?
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Table 1:  Standard Normal (z) Distribution Table

Area between 0 and z: 



	z
	0.00
	0.01
	0.02
	0.03
	0.04
	0.05
	0.06
	0.07
	0.08
	0.09

	0.0
	0.0000
	0.0040
	0.0080
	0.0120
	0.0160
	0.0190
	0.0239
	0.0279
	0.0319
	0.0359

	0.1
	0.0398
	0.0438
	0.0478
	0.0517
	0.0557
	0.0596
	0.0636
	0.0675
	0.0714
	0.0753

	0.2
	0.0793
	0.0832
	0.0871
	0.0910
	0.0948
	0.0987
	0.1026
	0.1064
	0.1103
	0.1141

	0.3
	0.1179
	0.1217
	0.1255
	0.1293
	0.1331
	0.1368
	0.1406
	0.1443
	0.1480
	0.1517

	0.4
	0.1554
	0.1591
	0.1628
	0.1664
	0.1700
	0.1736
	0.1772
	0.1808
	0.1844
	0.1879

	0.5
	0.1915
	0.1950
	0.1985
	0.2019
	0.2054
	0.2088
	0.2123
	0.2157
	0.2190
	0.2224

	0.6
	0.2257
	0.2291
	0.2324
	0.2357
	0.2389
	0.2422
	0.2454
	0.2486
	0.2517
	0.2549

	0.7
	0.2580
	0.2611
	0.2642
	0.2673
	0.2704
	0.2734
	0.2764
	0.2794
	0.2823
	0.2852

	0.8
	0.2881
	0.2910
	0.2939
	0.2969
	0.2995
	0.3023
	0.3051
	0.3078
	0.3106
	0.3133

	0.9
	0.3159
	0.3186
	0.3212
	0.3238
	0.3264
	0.3289
	0.3315
	0.3340
	0.3365
	0.3389

	1.0
	0.3413
	0.3438
	0.3461
	0.3485
	0.3508
	0.3513
	0.3554
	0.3577
	0.3599
	0.3621

	1.1
	0.3643
	0.3665
	0.3686
	0.3708
	0.3729
	0.3749
	0.3770
	0.3790
	0.3810
	0.3830

	1.2
	0.3849
	0.3869
	0.3888
	0.3907
	0.3925
	0.3944
	0.3962
	0.3980
	0.3997
	0.4015

	1.3
	0.4032
	0.4049
	0.4066
	0.4082
	0.4099
	0.4115
	0.4131
	0.4147
	0.4162
	0.4177

	1.4
	0.4192
	0.4207
	0.4222
	0.4236
	0.4251
	0.4265
	0.4279
	0.4292
	0.4306
	0.4319

	1.5
	0.4332
	0.4345
	0.4357
	0.4370
	0.4382
	0.4394
	0.4406
	0.4418
	0.4429
	0.4441

	1.6
	0.4452
	0.4463
	0.4474
	0.4484
	0.4495
	0.4505
	0.4515
	0.4525
	0.4535
	0.4545

	1.7
	0.4554
	0.4564
	0.4573
	0.4582
	0.4591
	0.4599
	0.4608
	0.4616
	0.4625
	0.4633

	1.8
	0.4641
	0.4649
	0.4656
	0.4664
	0.4671
	0.4678
	0.4686
	0.4693
	0.4699
	0.4706

	1.9
	0.4713
	0.4719
	0.4726
	0.4732
	0.4738
	0.4744
	0.4750
	0.4756
	0.4761
	0.4767

	2.0
	0.4772
	0.4778
	0.4783
	0.4788
	0.4793
	0.4798
	0.4803
	0.4808
	0.4812
	0.4817

	2.1
	0.4821
	0.4826
	0.4830
	0.4834
	0.4838
	0.4842
	0.4846
	0.4850
	0.4854
	0.4857

	2.2
	0.4861
	0.4864
	0.4868
	0.4871
	0.4875
	0.4878
	0.4881
	0.4884
	0.4887
	0.4890

	2.3
	0.4893
	0.4896
	0.4898
	0.4901
	0.4904
	0.4906
	0.4909
	0.4911
	0.4913
	0.4916

	2.4
	0.4918
	0.4920
	0.4922
	0.4925
	0.4927
	0.4929
	0.4931
	0.4932
	0.4934
	0.4936

	2.5
	0.4938
	0.4940
	0.4941
	0.4943
	0.4945
	0.4946
	0.4948
	0.4949
	0.4951
	0.4952

	2.6
	0.4953
	0.4955
	0.4956
	0.4957
	0.4959
	0.4960
	0.4961
	0.4962
	0.4963
	0.4964

	2.7
	0.4965
	0.4966
	0.4967
	0.4968
	0.4969
	0.4970
	0.4971
	0.4972
	0.4973
	0.4974

	2.8
	0.4974
	0.4975
	0.4976
	0.4977
	0.4977
	0.4978
	0.4979
	0.4979
	0.4980
	0.4981

	2.9
	0.4981
	0.4982
	0.4982
	0.4983
	0.4984
	0.4984
	0.4985
	0.4985
	0.4986
	0.4986

	3.0
	0.4987
	0.4987
	0.4987
	0.4988
	0.4988
	0.4989
	0.4989
	0.4989
	0.4990
	0.4990

	3.1
	0.4990
	0.4991
	0.4991
	0.4991
	0.4992
	0.4992
	0.4992
	0.4992
	0.4993
	0.4993

	3.2
	0.4993
	0.4993
	0.4994
	0.4994
	0.4994
	0.4994
	0.4994
	0.4995
	0.4995
	0.4995

	3.3
	0.4995
	0.4995
	0.4995
	0.4996
	0.4996
	0.4996
	0.4996
	0.4996
	0.4996
	0.4997

	3.4
	0.4997
	0.4997
	0.4997
	0.4997
	0.4997
	0.4997
	0.4997
	0.4997
	0.4997
	0.4998


     


 Table 2:  Values of t for Selected Probabilities
	Conf. Level
	0.5
	0.7
	0.8
	0.9
	0.95
	0.98
	0.99

	One Tail
Two Tails
	0.25
0.5
	0.15
0.3
	0.1
0.2
	0.05
0.10
	0.025
0.05
	0.01
0.02
	0.005
0.01

	1
	1.0000
	1.9629
	3.0777
	6.3138
	12.7062
	31.8205
	63.6567

	2
	0.8165
	1.3862
	1.8856
	2.9200
	4.3027
	6.9646
	9.9248

	3
	0.7649
	1.2498
	1.6377
	2.3534
	3.1825
	4.5407
	5.8409

	4
	0.7407
	1.1896
	1.5332
	2.1318
	2.7765
	3.7470
	4.6041

	5
	0.7267
	1.1558
	1.4759
	2.0150
	2.5706
	3.3649
	4.0321

	6
	0.7176
	1.1342
	1.4398
	1.9432
	2.4469
	3.1427
	3.7074

	7
	0.7111
	1.1192
	1.4149
	1.8946
	2.3646
	2.9980
	3.4995

	8
	0.7064
	1.1081
	1.3968
	1.8595
	2.3060
	2.8965
	3.3554

	9
	0.7027
	1.0997
	1.3830
	1.8331
	2.2622
	2.8214
	3.2498

	10
	0.6998
	1.0931
	1.3722
	1.8125
	2.2281
	2.7638
	3.1693

	11
	0.6974
	1.0877
	1.3634
	1.7959
	2.2010
	2.7181
	3.1058

	12
	0.6955
	1.0832
	1.3562
	1.7823
	2.1788
	2.6810
	3.0545

	13
	0.6938
	1.0795
	1.3502
	1.7709
	2.1604
	2.6503
	3.0123

	14
	0.6924
	1.0763
	1.3450
	1.7613
	2.1448
	2.6245
	2.9768

	15
	0.6912
	10.735
	1.3406
	1.7531
	2.1315
	2.6025
	2.9467

	16
	0.6901
	1.0711
	1.3368
	1.7459
	2.1199
	2.5835
	2.9208

	17
	0.6892
	1.0690
	1.3334
	1.7396
	2.1098
	2.5669
	2.8982

	18
	0.6884
	1.0672
	1.3304
	1.7341
	2.1009
	2.5524
	2.8784

	19
	0.6876
	1.0655
	1.3277
	1.7291
	2.0930
	2.5395
	2.8609

	20
	0.6870
	1.0640
	1.3253
	1.7247
	2.0860
	2.5280
	2.8453

	21
	0.6864
	1.0627
	1.3232
	1.7207
	2.0796
	2.5177
	2.8314

	22
	0.6858
	1.0614
	1.3212
	1.7171
	2.0739
	2.5083
	2.8188

	23
	0.6853
	1.0603
	1.3195
	1.7139
	2.0687
	2.4999
	2.8073

	24
	0.6849
	1.0593
	1.3178
	1.7109
	2.0639
	2.4922
	2.7969

	25
	0.6844
	1.0584
	1.3163
	1.7081
	2.0595
	2.4851
	2.7874

	26
	0.6840
	1.0575
	1.3150
	1.7056
	2.0555
	2.4786
	2.7787

	27
	0.6837
	1.0567
	1.3137
	1.7033
	2.0518
	2.4727
	2.7707

	28
	0.6834
	1.0560
	1.3125
	1.7011
	2.0484
	2.4671
	2.7633

	29
	0.6830
	1.0533
	1.3114
	1.6991
	2.0452
	2.4620
	2.7564

	30
	0.6828
	1.0547
	1.3104
	1.6973
	2.0423
	2.4573
	2.7500

	40
	0.6807
	1.0500
	1.3031
	1.6839
	2.0211
	2.4233
	2.7045

	50
	0.6794
	1.0473
	1.2987
	1.6759
	2.0086
	2.4033
	2.6778

	…
	…

	∞
	0.6745
	1.0364
	1.2816
	1.6449
	1.9600
	2.3264
	2.5758


   
1

image2.wmf
x

n

x

x

n

x

x

n

)

π

1

(

π

)!

x

n

(

!

x

!

n

)

π

1

(

π

C

)

x

(

P

-

-

-

-

=

-

=


oleObject2.bin

image3.wmf
!

)

(

)

(

x

e

t

x

P

t

x

l

l

-

=


oleObject3.bin

image4.wmf
classes

 

of

 

Number

value

 

Smallest

 

-

 

value

 

Largest

 

 

 width

Class

=


oleObject4.bin

image5.wmf
σ

μ

x

z

-

=


oleObject5.bin

image6.wmf
%)

100

(

x

s

CV

=


oleObject6.bin

image7.wmf
%)

100

(

μ

σ

CV

=


oleObject7.bin

image8.wmf
1

n

x

n

x

1

n

n

)

x

(

  

x

1

n

)

x

x

(

s

2

2

2

2

n

1

i

2

i

2

-

-

=

-

-

==

-

-

=

å

å

å

å

=


oleObject8.bin

image9.wmf
N

N

x

N

N

)

x

(

x

N

)

x

(

2

2

2

2

N

1

i

2

i

2

å

å

å

å

m

-

=

-

=

m

-

=

s

=


oleObject9.bin

image10.wmf
)

n

(

100

p

i

=


oleObject10.bin

image11.wmf
å

å

å

å

=

=

i

i

i

W

i

i

i

W

w

x

w

X

w

x

w

μ


oleObject11.bin

image12.wmf
n

x

x

x

n

x

x

n

2

1

n

1

i

i

+

+

+

=

=

å

=

L


oleObject12.bin

image13.wmf
N

x

x

x

N

x

μ

N

2

1

N

1

i

i

+

+

+

=

=

å

=

L


oleObject13.bin

image14.wmf
å

-

=

)

x

(

P

)]

x

(

E

x

[

σ

2

x


oleObject14.bin

image15.wmf
N

n

X

N

x

n

X

x

C

C

C

x

P

-

-

=

)

(


oleObject15.bin

image16.wmf
N

n

X

x

X

x

X

x

X

x

k

3

2

1

C

C

*

C

*

C

*

C

)

x

,...

x

,

x

,

x

(

P

k

k

3

3

2

2

1

1

L

=


oleObject16.bin

image17.wmf
å

=

=

=

n

1

i

i

i

x

)

x

(

P

x

μ

)

x

(

E


oleObject17.bin

image18.wmf
)

(

)

(

...

)

(

)

(

)

(

)

(

)

(

)

(

)

(

2

2

1

1

k

k

i

i

i

E

B

P

E

P

E

B

P

E

P

E

B

P

E

P

E

B

P

E

P

B

E

P

+

+

+

=


oleObject18.bin

image19.wmf
)

)P(E

P(E

)

E

 

and

P(E

2

1

2

1

=


oleObject19.bin

image20.wmf
)

)P(E

E

 

E

P(

)

E

 

and

P(E

1

1

2

2

1

=


oleObject20.bin

image21.wmf
)

P(E

)

E

 

and

 

P(E

)

E

E

P(

 

2

2

1

2

1

=


oleObject21.bin

image22.wmf
)

P(E

)

P(E

)

orE

P(E

 

2

1

2

1

+

=


oleObject22.bin

image23.wmf
)

E

 

and

 

P(E

 

-

 

)

P(E

 

 

)

P(E

 

 

)

E

 

or

 

P(E

2

1

2

1

2

1

+

=


oleObject23.bin

image24.wmf
P(E)

 – 

1

 

 

)

E

P(

=


oleObject24.bin

image25.wmf
otherwise

   

0

  

b

x

a

if

a

b

1

£

£

-


oleObject25.bin

image26.wmf
n

σ

z

μ

x

α

α

+

=


oleObject26.bin

image27.wmf
12

a)

(b

σ

2

-

=


oleObject27.bin

image28.wmf
n

s

t

μ

x

α

α

+

=


oleObject28.bin

image29.wmf
n

π)

π(1

z

π

p

α

α

-

+

=


oleObject29.bin

image30.wmf
a

λ

e

1

a)

x

P(0

-

-

=

£

£


oleObject30.bin

image31.wmf
n

σ

μ)

x

(

z

-

=


oleObject31.bin

image32.wmf
1

N

n

N

n

σ

μ)

x

(

z

-

-

-

=


oleObject32.bin

image33.wmf
n

s

μ)

x

(

t

-

=


oleObject33.bin

image34.wmf
n

x

p

   

  where

n

π)

π(1

π

p

σ

π

p

z

p

=

-

-

=

-

=


oleObject34.bin

image35.wmf
1

N

n

N

*

n

π)

π(1

π

p

σ

π

p

z

p

-

-

-

-

=

-

=


oleObject35.bin

image36.wmf
n

p)

p(1

z

p

-

±


oleObject36.bin

image1.wmf
)!

x

n

(

!

x

!

n

C

n

x

-

=


image37.wmf
n

s

t

x

±


oleObject37.bin

image38.wmf
n

σ

z

x

±


oleObject38.bin

image39.png





oleObject1.bin

