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 Grade Boundary: Low Excellence 

1. For Excellence, the student needs to investigate time series data, with statistical 
insight.  
 
This involves integrating statistical and contextual knowledge throughout the 
statistical enquiry cycle, and may include reflecting about the process, considering 
other relevant variables, evaluating the adequacy of any models, or showing a 
deeper understanding of models.  
 
This evidence is from a student’s response to the TKI task ‘Food for thought’.  
 
The student has researched the context, used this to develop a clear purpose for 
the investigation (1), and has selected and used appropriate displays throughout 
their response.  
 
There is evidence of statistical and contextual knowledge from appropriate 
research being integrated in the discussion of features through the consideration 
of population and takeaway sales as relevant variables (2).  
 
The appropriateness of the model used to make forecasts has been discussed 
with an evaluation of the adequacy of the model and discussion of the reliability of 
the calculated seasonal effects (3).  
 
This extract is from a student response which also included the student comparing 
actual values with predicted values and prediction intervals to confirm the 
robustness of the fitted model. The student also communicated findings in a 
conclusion to an appropriate level for the award of Excellence.   
 
For a more secure Excellence the student would need to develop their comments 
about the model. For example, explaining the unusual residuals by linking their 
comments more closely to contextual knowledge gained from research. 
Interpreting the prediction intervals would also show a deeper understanding of 
the adequacy of the model.  
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It has been widely publicised that both NZ and the rest of the world have recently experienced a global 
financial crisis towards the late 2000’s. This has meant that most of society then had to closely consider 
how much money they were unnecessarily spending, where could they cut back and what was essential 
or not.  According to a report from the Ministry for the Environment dated the end of April 2009 which is 
on the website http://www.mfe.govt.nz/environmental-reporting/consumption/household-
expenditure/by-category/, the top three household consumption expenditure categories were food and 
beverages, housing, and transport. It also states that New Zealand’s total household consumption 
expenditure continued to increase but the increases were not as large as in previous years.  
I am going to investigate the amount of money spent in supermarket and grocery stores from 2000 to 
2010 to see whether or not the overall trend is actually increasing and if there is anything unusual 
happening in the data. It would be interesting compare this time series with expenditure in other retail     
sectors.             

 

Looking at the smoothed decomposed data, there is 
an obvious increase in the amount of money spent 
at NZ supermarket and grocery stores from 2000 to 
the end of 2010. There is a steady increase from 
2000 to towards the end of 2007 but then there is a 
quite a sharp fall in the trend from here till the end 
of 2009.  The trend seems to plateau at the end of 
2010 to about $2500 million per quarter.  The 
trendline suggests that total money spent in NZ 
supermarket and grocery stores has increased on 
average from approx. $1900 million dollars in the 
quarter 1 2000 to $2500 million in quarter 3 2010. 

 

The seasonal plots show that there is an obvious 
seasonal pattern in the money spent on food in NZ 
supermarket and grocery stores with the highest 
sales being in Q4 each year. The average seasonal 
effects show that Q4 is the quarter when the most 
money is spent as it is about $170 million above the 
trend line.  This of course makes sense since this 
quarter corresponds to the months October to 
December where people begin to start their 
Christmas shopping in preparation for Christmas 
dinner and fill up Christmas stockings with extra 
goodies. This end of this quarter is also the start of 
the holiday period so more money is probably spent 
at supermarkets and grocery stores because of social 
functions that occur during this time more so than 
the other quarters. This fits with what the superviser 
in the supermarket  I work in told me to expect. 

Quarters2 and 3 which goes from April to June for Q2 then Jul-Sept for Q3 are the time when the least 
amount of money is spent as they are both about $80 million below the trend line.  

A possible reason for the increase in amount of money spent on food in NZ supermarket and grocery 
stores is that the population in NZ also increased during this time as shown by the population graph of 
NZ (see below). Since there were more people in NZ there were more people to go into such stores and 
so there was more money to spend. The appearance of the population graph and supermarket and 
grocery stores graph are similar at the beginning as they are both quite level.  But the population graph 
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 Grade Boundary: High Merit 

2. For Merit, the student needs to investigate time series data, with justification.  
 
This involves linking components of the statistical enquiry cycle to the context, and 
referring to evidence such as statistics, data values, trends, or features of visual 
displays in support of statements made.  
 
This evidence is from a student’s response to the TKI task ‘Polar ice’.  
 
The student has researched the context and used this to develop a purpose for 
the investigation relevant to the variable being investigated (1). The student has 
selected and used appropriate displays throughout their response.  
 
The student has investigated time series data by linking the findings to the context 
throughout the response. For example, when discussing features, they have used 
evidence to support statements in describing the trend (1), the feature of seasonal 
variation (2), the appropriateness of the model (3) and the reliability of the forecast 
(4).  
 
In their conclusion, the student has linked the comments made back to the context 
and the purpose of their investigation (5). 
 
To reach Excellence, the student would need to provide a more detailed summary 
in the conclusion and more clearly integrate statistical and contextual knowledge 
derived from research. For example, the student could link their statements to 
supporting or contradicting evidence found in the research.  
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 Grade Boundary: Low Merit 

3. For Merit, the student needs to investigate time series data with justification.  
 
This involves linking components of the statistical enquiry cycle to the context, and 
referring to evidence such as statistics, data values, trends, or features of visual 
displays in support of statements made.  
 
This evidence is from a student’s response to the TKI task ‘Food for thought’.  
 
The student has provided evidence of some research related to the purpose of the 
investigation and the variable being investigated (1). The student has selected and 
used appropriate displays throughout their response.  
 
The student has identified the change in the smoothed data and linked this to 
evidence shown in the graph (2). Descriptions of the seasonal pattern have been 
accurately related to the context (3).  
 
They have also used an appropriate model to make a forecast which has been 
given in context and appropriately rounded (4). A comment on the accuracy of the 
forecast has been given in the conclusion (5).    
 
For a more secure Merit, the comment on the accuracy of the forecast needs to be 
developed. For example, the student could consider how changes in the 
smoothed data towards the end of the graph would potentially have an effect on 
the estimated value of the forecast.  
 
The student could also link their comments made in their conclusion back to the 
purpose for their investigation. 
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There has been a lot of talk in the media in recent times that even though we have been through 
tough economic times in NZ we still continue to spend money at an increasing rate.  Therefore I am 
going to investigate whether the amount of money spent in NZ supermarket and grocery stores is in 
fact on the increase over time.  Even when money is tight we still need to buy food etc. so I would 
expect that the pattern in the data will be increasing as has been broadcasted.  However from 
researching on the internet, NZ did recently experience a global financial crisis (GFC)so it will be 
interesting to see if this affected the amount of spending. 
 

 
 
Overall the amount of money spent in NZ at supermarket and grocery stores has increased over the 
whole 11 years. The trend suggests that the average increase in the amount of money spent per 
quarter is around $20.024 million over the whole period.  It starts off at around $1930 million in 2000 
and ends up at $2560 million in the third quarter of 2010 which is an average increase of $14.65 
million per quarter. The trend shows sales increasing from the third quarter 2000 up to quarter four 
007. At this point the trend decreases until quarter four 2008 where it levels off. 
 

 
 
There is an obvious seasonal pattern with the largest amount of money spent in NZ on food in 
supermarket and grocery stores in the fourth quarter which are the months from October-December 
and lows in the second quarter each year which are the months April-June.  The fourth quarter being 
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the highest can be explained by the fact that this quarter corresponds to the Christmas and holiday 
period when spending on food and drinks always high.  People at this time of the year tend to have 
more social outings e.g end of year work parties, people over for BBQs since it is the holidays etc so 
therefore the need for food and drink at these sort of events increases. 
 

 
 

 

An estimate for the amount of money 
spent in NZ on food in supermarket and 
grocery stores in the third quarter 2012 is 
$2557 million. 
 

 
Generally the  model is a reasonably good fit for the raw data.  On the graph, the fitted model  
remains close to the raw data until near the end of 2007. At the end of the graph, the trend is 
levelling out and the prediction interval is getting quite wide therefore I cannot be too sure whether 
my prediction for the third quarter 2012 is entirely accurate.   
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 Grade Boundary: High Achieved 

4. For Achieved, the student needs to show evidence of using each component of 
the statistical enquiry cycle to investigate time series data. 
 
This involves: using existing data sets, selecting a variable to investigate, 
selecting and using appropriate display(s), identifying features in the data and 
relating this to the context, finding an appropriate model, using the model to make 
a forecast and communicating findings in a conclusion.   
 
This evidence is from a student’s response to the TKI task ‘Food for thought’.  
 
There is evidence of some research related to the purpose of the investigation (1).  
The student has selected a variable to investigate and has used software to select 
and use appropriate displays and find an appropriate model (2).  
 
Features of the data have been identified with descriptions of the trend and 
seasonal pattern, and the student has accurately related these to the context. A 
decreasing ramp in the data between 2008 and 2009 has been identified as a 
feature in the data (3).  
 
The model has also been used to make a forecast (4) and a conclusion (5). 
 
To reach Merit, the student needs to provide more evidence of linking the findings 
to the context and referring to evidence from the displays throughout the 
response. For example, when making a comment on the accuracy of the 
forecasts.  
 
The link of the forecast to the context also needs to refer to the amount of money 
spent in supermarket and grocery stores, rather than how many sales there will 
be.  
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Maths Time Series Internal 
 
My investigation is into NZ grocery and supermarket sales from 2000 to 2010.  I am going to 
see if there are any trends over time and especially if there are any particular seasons when 
New Zealanders spend more or less at the supermarket.  Research I have read from 
newspapers and from watching TV suggests that there seems to be more spending each 
year so my investigation may or may not verify this.   
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These graphs show that the average amount of money spent in NZ supermarket and grocery 
stores has an increasing trend with a slight decrease between 2008 and 2009.  The trend 
starts from about $1950 million in quarter 1 in 2000 with the trend then levelling off at around 
$2500 million in quarter 3 in 2010. As the data gets to 2008, we see a slight decreasing ramp 
in the graph. This enables us to see that during this time something may have occurred and 
is why the amount of sales is slighting decreasing, or it may have just been a bad year. 
 
The average estimated seasonal effects graph shows the seasonal pattern in the graph.  
Quarter four, Oct-Dec, has the highest peak as it is about $170 million above the trend line 
showing that it is a particularly good part of the year with Christmas shopping etc while the 
other quarters 2 (Apr-Jun)and quarter 3 (Jul-Sep)  are the lowest points as they are about 
$80 million below the trend line. It is not surprising that quarter 4, which contains the 
Christmas shopping period, would be the quarter where the most money is spent. This is 
because people seem to spend more money on food and alcohol for events such as 
Christmas dinners, parties, end of year work shouts and of course heading into the New Year 
period. 
 

 

 
Looking at the above graph which seems fairly accurate, the prediction for how many sales 
there will be in NZ supermarkets and grocery stores in quarter four of 2011 is between $2600 
and $3000 million dollars.  
 
This means that I was right when I thought that supermarket and grocery sales would 
continue to increase. 
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 Grade Boundary: Low Achieved 

5. For Achieved, the student needs to show evidence of using each component of 
the statistical enquiry cycle to investigate time series data.   
 
This involves: using existing data sets, selecting a variable to investigate, 
selecting and using appropriate display(s), identifying features in the data and 
relating this to the context, finding an appropriate model, using the model to make 
a forecast and communicating findings in a conclusion.   
 
This evidence is from a student’s response to the TKI task ‘Polar ice’.  
 
The student has selected an appropriate variable to investigate (1), selected and 
used appropriate displays (2), identified features (trend and seasonal variation) in 
the data and related them to the context (3), found an appropriate model (4), used 
the model to make a forecast (5) and communicated findings in a conclusion (6).  
 
For a more secure Achieved, there needs to be a better overall understanding of 
the context. In the description of the trend, the student needs to refer to the 
decrease in the mean area of sea ice in the Arctic as an ‘average’ effect.  
 
The student would also need to provide evidence of researching the context prior 
to selecting the variable they will investigate. 
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 Grade Boundary: High Not Achieved 

6. For Achieved, the student needs to show evidence of using each component of 
the statistical enquiry cycle to investigate time series data.   
 
This involves: using existing data sets, selecting a variable to investigate, 
selecting and using appropriate display(s), identifying features in the data and 
relating this to the context, finding an appropriate model, using the model to make 
a forecast and communicating findings in a conclusion.   
 
This evidence is from a student’s response to the TKI task ‘Food for thought’.  
 
The student has selected an appropriate variable to investigate (1), selected and 
used an appropriate display, and found an appropriate model (2). The student has 
also identified a feature in the data by describing the trend in context (3).  
 
To reach Achieved, evidence for identifying features in the data would need to 
include the seasonal pattern. The student would also need to more clearly relate 
the description of the trend to the context by including the dates.  
 
In addition, the student needs to provide evidence of researching the context prior 
to selecting the variable they will investigate. 
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I am looking at NZ’s Supermarket and Grocery store spending from 2000 to 2010. I think 
that spending has will have increased because there were more people living in NZ in 2010 
compared to 2000. 

The model is a good fit to the data.  We can see that the money spent has increased from 
$1930 million in 2000 to $2560 million in 2010. 
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My forecast for NZ’s Supermarket and Grocery store spending in quarter 1 in 2011 is  from 
2446.5 million dollars to 2722.7 million dollars. 

I am reasonably confident with my prediction as the trend follows the data very closely.  This 
would make it easy and reliable to forecast future quarters as the prediction is highly likely to 
be very similar to what will actually happen. 
 

 

 

 

 

 




