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The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

The assessment schedule supplied with this task must be adapted by the provider to give examples of the evidence that is expected from students.

Context/setting:
This activity uses financial data and requires students to produce a report that contains time-series graphs and an analysis of their results.  Students are expected to interpret their results and justify their reasoning.
A dataset is provided containing quarterly data for each of the series from the September 1995 quarter to the June 2005 quarter.  Students are required to analyse one of four retail trade time sales (supermarket and grocery stores, footwear, apparel or recreational goods) from the dataset.  Sales figures are quoted in current (non-inflation-adjusted) dollars.  Population estimates and values of the consumer price index for each quarter (with a common base 1000 for the September 1995 quarter) are also given to assist students interpret the data and their results.  Note that students may use the CPI to deflate the sales data but this is not expected.  Students may need to be given some explanation in general terms of what the CPI shows.  Note also that there are several differences from the series used in the previous version of this task.
The data in the attached dataset come from Statistics New Zealand.  From time to time, the basis on which data are collected changes – for example, retail sales from fast food outlets may be excluded from retail food sales and reported separately.  The series provided here are based on survey results from October 2003 onwards, back-cast to the old series.  Caution should be used in comparing with older series.  Further information is available from Statistics New Zealand.
Conditions:

It is expected that students will use technology to complete this activity.
This is an open book activity.

The anticipated time needed is two hours.

Resource requirements:

It is assumed that students will have access to suitable spreadsheet software which they can use for analysis and for printing tables etc, and that they will be provided with the data file electronically (some wording in the Student Instruction Sheet will need to be amended if this is not the case).
Additional information:
Teachers could replace these series with any other quarterly series that are in dollars, but must ensure that the data have a seasonal effect.
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Student Instructions Sheet

Introduction:
You have access on your computer to data from the Retail Trade Survey (RTS) conducted by Statistics New Zealand.  The RTS is designed to provide short-term economic indicators of the retail trade sector.  The data are also used in the production of quarterly national accounts and compilation of household consumption expenditure.

The dataset contains data for four retail trade series for each quarter from September 1995 1991 to June 2005.  The four series are

· supermarket and grocery stores

· footwear

· apparel (clothing and footwear)

· recreational goods.

Columns in the data show the (estimated) total national (New Zealand) value of retail sales for that sector in each quarter.  As further background, you are also given estimates of the New Zealand population for each quarter and the consumer price index (CPI).  The CPI provides a numerical measure how the overall cost of goods and services has changed over time.  You are not expected to understand the CPI in detail but to recognise in general terms what it shows.  You may find this information useful in interpreting the data.

Data for each retail series are obtained from two sources:

· for medium to large enterprises within the sector, a sample of enterprises is chosen and the data obtained in a postal survey

· for all small to medium enterprises within a sector, the data result from modelling GST returns to the Inland Revenue Department.

Because of the contribution that large units have on the economic activity within each industry, they are all included in the sample.  A portion of the remaining medium to large units is also included in the sample.  About 3,350 enterprises have been selected in the postal sample from the entire population.

The Inland Revenue data have been forecast two to three months ahead.  All retailing enterprises belonging to a particular "industry" are included.  Approximately 27,800 enterprises have their data modelled from tax data.
For medium to large enterprises, bias may occur in the patterns of response and non-response (but the return rate for the postal survey is high), inaccuracies in reporting by respondents, and errors in the recording and coding of data.  The size of these effects is difficult to quantify.  For small to medium enterprises, bias may occur as a result of assumptions made in the tax modelling.
The data and information about the source of the data have been obtained from Statistics New Zealand.  Further detail can be obtained from Statistics New Zealand.

Your task:
Your task is to analyse the data from one of the series, and to produce a report that includes the following:
· a time-series analysis worksheet and graph, and a statement of the trend for the time series
· two forecasts
· discussion of the validity of the analysis.
1
Choose one of the four time-series - food, footwear, apparel, recreational goods.

For your chosen time-series
(a)
develop a table containing your series, the centred moving means (the “smooth”) and individual seasonal effects (the “rough”)
(b)
graph the raw data and the centred moving means on the same axes, and include a line representing the trend
(c)
write a quantitative (numerical) description of the trend of your series.
2
Predict the value of your series for one quarter of 2006 and one quarter of 2007.  You must show how you established these results, including the equation for your trend line (note that, if it is appropriate, you may choose to describe your data by other than a single linear trend over the entire range).  You must support your predicted values by numerical calculations.
3
Discuss at least four of:

(a)
the relevance and usefulness of your forecasts (who might use the information and for what purpose)
(b)
the reliability of the forecasts (how good they are) with justification
(c)
two further features of the time-series data in addition to the trend

(d)
appropriateness of and possible improvements to the model you used in your analysis
(e)
limitations of your analysis
(f)
seasonally adjusted data together with an interpretation of these data.
APPENDIX:  RETAIL SALES DATA

	Quarter
	Supermarket and grocery stores

($m)
	Retail footwear

($m)
	Retail apparel (clothing and footwear)

($m)
	Retail recreational goods ($m)
	Population (estimate to the nearest thousand)
	CPI

	Sep 1995
	1,675
	54.4
	396
	303
	3,687
	1000

	Dec 1995
	1,839
	68.0
	462
	440
	3,707
	1006

	Mar 1996
	1,754
	59.5
	393
	358
	3,723
	1010

	Jun 1996
	1,742
	63.2
	439
	324
	3,732
	1018

	Sep 1996
	1,770
	50.6
	375
	331
	3,746
	1024

	Dec 1996
	1,939
	60.7
	441
	479
	3,762
	1031

	Mar 1997
	1,806
	55.8
	368
	382
	3,775
	1028

	Jun 1997
	1,812
	61.6
	442
	345
	3,781
	1029

	Sep 1997
	1,832
	50.6
	368
	357
	3,791
	1034

	Dec 1997
	2,007
	63.0
	458
	487
	3,803
	1040

	Mar 1998
	1,911
	55.1
	370
	383
	3,811
	1042

	Jun 1998
	1,889
	57.6
	428
	338
	3,815
	1047

	Sep 1998
	1,931
	51.6
	380
	343
	3,821
	1052

	Dec 1998
	2,118
	64.3
	454
	485
	3,829
	1044

	Mar 1999
	2,019
	55.0
	382
	377
	3,833
	1041

	Jun 1999
	1,985
	58.2
	441
	354
	3,835
	1043

	Sep 1999
	2,030
	50.8
	413
	353
	3,841
	1047

	Dec 1999
	2,231
	60.8
	486
	493
	3,851
	1049

	Mar 2000
	2,101
	55.7
	418
	403
	3,856
	1056

	Jun 2000
	2,070
	59.4
	464
	366
	3,858
	1064

	Sep 2000
	2,124
	50.8
	435
	376
	3,865
	1078

	Dec 2000
	2,396
	62.3
	516
	529
	3,873
	1091

	Mar 2001
	2,226
	56.0
	434
	438
	3,876
	1089

	Jun 2001
	2,228
	61.5
	502
	405
	3,881
	1098

	Sep 2001
	2,276
	52.1
	471
	404
	3,893
	1104

	Dec 2001
	2,554
	68.1
	566
	565
	3,912
	1111

	Mar 2002
	2,395
	61.3
	478
	480
	3,929
	1117

	Jun 2002
	2,374
	66.8
	546
	444
	3,939
	1128

	Sep 2002
	2,436
	55.6
	506
	437
	3,956
	1133

	Dec 2002
	2,708
	71.0
	592
	592
	3,976
	1141

	Mar 2003
	2,533
	65.4
	492
	480
	3,998
	1145

	Jun 2003
	2,482
	72.9
	560
	463
	4,009
	1145

	Sep 2003
	2,515
	64.1
	533
	459
	4,024
	1150

	Dec 2003
	2,975
	80.9
	636
	598
	4,039
	1158

	Mar 2004
	2,822
	76.9
	561
	506
	4,054
	1163

	Jun 2004
	2,675
	83.0
	621
	459
	4,061
	1172

	Sep 2004
	2,697
	69.9
	586
	497
	4,073
	1179

	Dec 2004
	3,062
	87.1
	679
	647
	4,084
	1190

	Mar 2005
	2,892
	78.5
	598
	520
	4,093
	1195

	Jun2005
	2,793
	88.4
	685
	471
	4,098
	1205


Assessment schedule:  Statistics and Modelling/3/1 – A3 (Retail sales)
[This assessment schedule must be adapted by the provider to give examples of the evidence that is expected from students.]

	
	Ach Criteria
	Ref
	Code
	Evidence
	Judgement
	Sufficiency

	Achievement
	Determine the trend for time series data
	1a
	A


	Table containing the series and the centred moving means given.
	
	All THREE of Code A

	
	
	1b

	A


	Graph containing the series, the centred moving means and a trend line given.
	The graph may have some errors or omissions in labelling or scale values
	

	
	
	1c
	A
	A quantitative description of the trend relating to the context given.
	Must include a numeric value and be related to the situation.  Answer must be in the appropriate units.
	

	Achievement with Merit
	Analyse time series data to make a forecast
	2
	M
	Two forecasts made.

	The values may be obtained by any valid method but must take account the trend and the appropriate (estimates of the) seasonal effects. Answers must be in the correct units.
	Achievement plus code M

	Achievement with Excellence
	Report on the validity of the analysis.
	3(a)


	E
	Relevance and usefulness of forecasts explained.


	Uses must relate to national activity and not individual businesses.
	Merit plus FOUR of code E

	
	
	3(b)


	E
	Reliability of forecasts discussed and justified.
	See the note below.
	

	
	
	3(c)


	E
	Features discussed.
	See the note below.
	

	
	
	3(d

	E
	Appropriateness and possible improvements to the model discussed.
	Aspects must relate to the model.  Also, see the note below.
	

	
	
	3(e)


	E
	Limitations discussed.
	See the note below.
	

	
	
	3(f)


	E
	Seasonally adjusted data presented and interpreted.


	Interpretation must show a clear understanding of allowing a comparison of consecutive quarters.
	


Note:  Aspects must not duplicate points made for other parts and that have been accepted for excellence.  Aspects must be justified and related to the context.
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