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Further Mathematics Application Task 2004.

Investigating Exchange Rates

Answers

Daily news services present a range of financial reports that are intended to be indicative of the health of the Australian economy. Reports are given on the Stock Exchange index fluctuations, the price of gold and crude oil and the value of the Australian dollar against a number of international currencies. Although the daily fluctuations in these measures may have little impact on the lives of many people, upwards and downward trends can have a significant effect on how the economy’s health is viewed. This is particularly true for the value of the Australian dollar.

Many individuals and sectors in the community are interested in both the daily values and trends in the value of the Australian dollar against overseas currencies. Small changes in the exchange rate can have a large impact on the international transactions. Individuals planning overseas trips and companies involved with foreign trade are also keen to know of any trends in the value of the dollar. Accurate prediction of any trends can create a large financial benefit.

The aim of this starting point is to investigate the value of the Australian dollar against foreign currencies and the identification and analysis of any trends.

The value of the Australian dollar against the US dollar is to be investigated along with one other currency.

Part A:

1. Select a random sample of four years of continuous data for the US dollar exchange rate.  Also randomly select a second currency for the same four year period. Explain the procedures for obtaining the start of your four-year period and your other currency.

Random sample to be completed via their calculators

For months Rand x no. months +1

For country = Rand x no. countries + 1

Explaination including formula for commencement month and country – 

2 MARKS

2. Highlight your chosen entries and fix them into your logbook.

1 MARK

3. Construct two time series plots on the same graph and identify and discuss any general trends or patterns.

Time series plots x 2 (2MARKS)

Currency on y axis and months (renumbered) on x axis  (1 MARK) 

Axis labelled correctly (1 MARK)

Key or legend showing different countries (1 MARK)


TOTAL: 5 MARKS

Comment: 1 MARK each for the random nature of the data and 1 MARK each for identification of any increasing or decreasing trend per country..

Comments should be related to the country with some mention of the name of the country within the comment.

TOTAL: 4 MARKS
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Part B:

1. Calculate the relevant summary statistics for central tendency and spread for the US dollar and your other currency over your time period. Comment on the general nature of the data.

Summary stats:

· Mean

· Median

· Standard Deviation

· Upper and Lower quartiles

· Min and Max number

· Range

· 95% CI

4 MARKS per country…………

TOTAL: 8

Comment on mean, median, range and CI for each country and a comparison made between the two countries. Again comments must relate back to each currency. (3 MARKS per country)

      TOTAL: 6

2. Construct box plots for each currency to represent the data. List any outliers. Use box plots to compare data sets including the spread of the data.

2 box plots on 1 graph which is scaled correctly – one should be above the other. 

3 MARKS

Outliers identified / not identified with full calculation shown for id. 

2 MARKS

Comment: shape and spread – must discussed skewness as well as make comparisions between the two countries in terms of their centre and spread.

4 MARKS

3. Are there any limitations within the summary statistics for time series data? Comment.

Comment regarding summary stats: limited in terms of median not accounting for extremes or any other relevant point.

1 MARK
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Part C:

1. Smooth the data for both the U.S. dollar and your other currency using the choosing the relevant techniques.  State clearly your choice of smoothing technique.

Data smoothed correctly with choice of smoothing identified

3 MARKS

2.
Find the regression equation (model) and coefficient of determination using the smoothed data of each currency. Comment. 


Linear regression models determined for both countries in terms of 


Country x = b + a x month


R and r2 values stated for both 

Comment of effectiveness of model in terms of the r2 value and the % variation

6 MARKS

3.
Use your regression equations for each currency to predict the value of the Australian dollar either 12 months before or twelve months after your selected time range. (Choose the month to be within the overall data set but outside your sample range). Comment on the reliability of your results and whether the models you have created are efficient tools when making predictions.


Predicted value obtained for each country


Comparison made between predicted value and actual value


Comment on effectiveness of model.


6 MARKS


[image: image4.png]IVANHOE




Part D:

The final section is investigating the relationship between the American dollar and your other currency.

1. Construct a scatter plot of your other currency vs. the American dollar.

Scatter plot constructed with American on x axis and other country on y.

Scaled correctly

Labelled clearly

3 MARKS

2. Comment on the shape of the graph and any relationship that may be present.

Shape of data and relationship present – postive / negative, strong / weak  relationship etc. Comment in relation to the countries.

3 MARKS

3. Perform a linear regression analysis on your data and find the coefficient of determination. Comment
Linear regression equation in terms of:

Other country currency = b + a x American dollar

R and r2 values

Comment again inrelation to the currency of relationship and variation present from r / r2 vlaues

5 MARKS

4. Perform a residual analysis on your data. Comment.

Residual table

Residual plot

Comment on shape of pattern appearing

6 MARKS.

5. Complete any relevant transformation.  Comment on whether your transformed data is a better model than your linear regression model (found in Part D 3).

Transformation completed (1 mark)  - new regression equation (1 mark) found with r and r2 values (2 marks)   and new residual table completed (1 mark) and replotted (1 mark).

TOTAL: 6 marks

Comment on shape of residual plot and which model is the most effect model.

4 MARKS

6. Conclude by commenting on the statement “The value of the American Dollar influences the value of other currencies within Australia.”
Concluding comment: with supported statements from previous questions.

3 Marks.

TOTAL FOR SAC: 80…..
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