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Answers

If we look at the recomposed series we can see 
from the raw data that the peak number of female 
employees is about 687 000 with a low of 638 000. 
The trend shows females employed in the NZ 
workforce show an increasing trend from 2006 
until 2009 and then a drop perhaps reflecting the 
onset of the global economic crisis and higher rates 
of unemployment.  The trend from late 2009 until 
early 2011 is an increasing one and then it begins to 
drop again from early 2011.  Peak number of female 
employees are 670 000 with a low of 642 000.  This 
gives a variation of 28 000.  Overall the trend shows an 
increase in female employees of approximately 6000 
per year over the five years.
If we look at the recomposed graphs and compare a 
multiplicative seasonal pattern with an additive one, 
there is little difference so we select the additive one 
in this instance as it appears better in the earlier years. 
The seasonal component goes from –6500 to 6500 
which gives a total seasonal variation of 13 000.
There is some residual activity in the series.  Residuals 
have a range of 23 000 (+12 000 to –11 000), but most 
residuals are in the range ±6000.  Two residuals that 
fall outside the range occur in mid 2007 and early 2008

 ii)

A strong seasonal cycle is evident with higher 
employment in the January to March and October to 
December quarters (+6500 above the trend, perhaps 
reflecting increased seasonal summer work) and 
lower employment in the April to June and July to 
September quarters (–6500 below the trend).
An increasing trend is indicated by the gap between 
each year’s seasonal plots.  From 2006 to 2008 the 
gap between the yearly seasonal plots is significant 
indicating an increasing trend.  In 2009 there is 
evidence of a drop in female employment and in 2010 
and 2011 female employment rises again.  
There is also evidence of some seasonal variation in 
female employment from year to year.
 iii)

Relatively wide forecast intervals (664 000 to  
704 000 and 668 000 to 709 000) reflect that the 
series has potential for changes in trend level and 
direction.  Overall there is uncertainty whether female 
employment will increase or decrease.

(additive)
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and reflect the increase in female employees in mid 
2007 followed by the fall.  Approximately 57%   
((670 000 – 642 000) ÷ (687 000 – 638 000)) of the 
overall variation of the series can be accounted for 
by the  trend component.  Seasonal and residual   
components account for the remaining variation in 
the series.

Answers will vary, especially with regard forecasts 
and quoting seasonal variation figures depending on 
your choice of either a multiplicative seasonal pattern 
or an arithmetic one.  It is important you can justify 
your selection.

Forecasted female 
employment for January 
quarters in 2012 and 2013 
is 684 000 and 689 000 
respectively.
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If we look at the recomposed series we can see from 
the raw data that the peak number of residential 
building permits issued is about 16 000 in 2005 - 2006 
with a low of 8200 in 2011. 
The trend shows residential building permits 
dropped steeply from late 2007 through to 2009 
reflecting the effect of the global recession.  A 
small increase in permits issued occurred in 2010 
but then dropped again.  Since late 2011 and early 
2012 permits have increased perhaps reflecting the 
reconstruction after the Christchurch earthquake. The 
trend shows peak building permits at 15 000 with a 
low of 9000.  This gives a variation of 6000 within the 
trend and 7800 within the raw data (16 000 – 8200).
If we look at the recomposed graphs and compare a 
multiplicative seasonal pattern with an additive one, 
there is little difference so we select the additive one 
in this instance as it appears better in the latter years. 
The seasonal component goes from –900 to 600 which 
gives a total seasonal variation of 1500.
There is some residual activity in the series.  
Residuals have a range of 2000 (+1000 to –1000), but 
most residuals are in the range ±500.  Two residuals 
that fall outside the range occur in mid 2006 and mid 
2008 and reflect the beginning of the steep drop in 
building permits issued and also the continued drop 
through 2008 and 2009   
Around 77% ((15000 – 9000) ÷ (16000 – 8200)) of

 ii)

A strong seasonal cycle is evident with a higher 
numbers of residential permits issued in the July to 
September quarter (+600 above the trend) and lower 
residential permits issued in the January to March 
quarter (–900 below the trend).  This is undoubtedly a 
reflection of the Christmas holiday period.  The other 
two quarters show permits issued at +150 above the 
trend. 
A decreasing trend is evident by the gap between each 
year’s seasonal plots.  Each successive years seasonal 
plot is significantly below the previous years.  In 2012 
there is evidence of an increase in residential permits 
issued. 
 iii)

Forecasted residential building permits for the third 
quarters of 2013 and 2014 are 10 844 and 10 687 
respectively.
Increasingly wider forecasting intervals (8276 to         
13 412 and 6687 to 14 687) reflect that the series has 
potential for changes in trend level and direction.  
Overall there is unlikely to be a major change in the 
building permits for the next two years although the 
Christchurch rebuild may affect this.

(additive)

the overall variation of the series can be accounted 
for by the trend component.  Seasonal and residual 
components account for the remaining variation in 
the series.
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If we look at the recomposed series we can see from 
the raw data that the peak number of permanent 
departures to Australia is about 15 400 in 2012 with a 
low of 4400 in 2002. 
The trend shows departures to Australia by NZ 
citizens reached a low in 2003 and climbed steadily 
until late 2008 where there was a steep decline until 
the end of 2009.  From 2010 permanent departures 
to Australia have increased significantly until 2012 
perhaps reflecting the strong Australian economy 
and greater job opportunities. The trend shows peak 
permanent departures at 12 000 with a low of 5000.  
This gives a variation of 7000 within the trend and  
11 000 within the raw data (15 400 – 4400).
If we look at the recomposed graphs and compare a 
multiplicative seasonal pattern with an additive one, 
the multiplicative appears to be a better fit for the 
raw data. 
The seasonal component goes from –1800 to 3800 
which gives a total seasonal variation of 5600.
There is some residual activity in the series.  
Residuals have a range of 2700 (+2200 to –500), but 
most residuals are in the range ±500.  One residual 
that falls outside the range occurs in 2001 and reflects 
the beginning of the steep decline in departures to 
Australia by NZ citizens from 2001 to 2003.  
Around 64% ((12 000 – 5000) ÷ (15 400 – 4400)) of the 
overall variation of the series can be accounted for by 
the trend component.  Seasonal and residual

 ii)

A strong seasonal cycle is evident with a higher 
number of permanent departures in the January to 
March quarter (approximately 32% above the trend 
value) and lower permanent departures in the July 
to September quarter (approximately 17% below 
the trend value).  This reflects that most permanent 
departures to Australia are in preparation for the start 
of the year (new school year, starting of a new job etc.).
From an initial decreasing trend evident by the gap 
between each year’s seasonal plots to an increasing 
one from 2003 to 2008 and then a steep fall.  From 
2010 permanent departures have increased reflecting 
the strong Australian economy and greater job 
opportunities.
 iii)

Permanent departures to Australia by NZ citizens for 
the first quarters of 2013 and 2014 are 16 332 and  
17 502 respectively.
Increasingly wider forecast intervals (12 563 to 21 233 
and 9580 to 31 978) reflect that the series has potential 
for changes in trend level and direction.  Overall 
permanent departures to Australia by NZ citizens are 
forecasted to increase on 2012 levels.
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(multiplicative)

components account for the remaining variation in 
the series.
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If we look at the recomposed series we can see from 
the raw data that peak Exports to France were $173 
million in 2009 with a low of $68 million in 2000. 
The trend shows exports to France reached a low in 
2001 and then oscillated until 2007 and then climbed 
steadily reaching a peak in 2009.  Since 2009 exports 
to France have continued to drop perhaps reflecting 
the onset of the global economic crisis. The trend 
shows peak exports to France of $140 million with 
a low of $87 million.  This gives a variation of $53 
million within the trend and $105 million within the 
raw data (173 – 68).
If we look at the recomposed graphs and compare 
a multiplicative seasonal pattern with an additive 
one, there is not a lot of difference and since the 
amplitude of seasonal activity is not increasing we 
choose additive. 
The seasonal component goes from –$19 million to 
$21 million which gives a total seasonal variation of 
$40 million.
There is some residual activity in the series.  
Residuals have a range of $7 million (+$3 million to 
–$4 million), but most residuals are in the range ±$1 
million.  One residual that falls outside the range 
occurs in 2000 and reflects the steep drop in exports 
to France in 2000.
Around 50% ((140 – 87) ÷ (173 – 68)) of the overall 
variation of the series can be accounted for by the 
trend component.  Seasonal and residual components

 ii)

A strong seasonal cycle is evident with higher exports 
to France in the January to March quarter (+$21 
million above the trend) and lower exports to France 
in the July to September quarter (–$19 million below 
the trend).  In particular exports in 2000 and 2009 have 
contributed to the overall higher exports to France in 
the January to March quarter.  
From an initial steep drop in exports evident by the 
gap between 2000 and 2001 seasonal plots, exports 
have oscillated until 2008 and then increased steeply 
to a high in 2009. From 2009 exports to France have 
continued to decline, this is evident in the seasonal 
plot graph because successive year’s seasonal plots are 
significantly below the previous years. 

 iii)

Exports to France for the first quarters of 2013 and 
2014 are both $112 million.
Increasingly wider prediction intervals ($86m to 
$138m and $71m to $153m) reflect that the series has 
potential for changes in trend level and direction.  
Overall exports to France are predicted to stay at a 
similar level or drop slightly for 2013 and 2014. 
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(additive)

account for the remaining variation in the series.
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If we look at the recomposed series we can see from 
the raw data that peak permanent migration to NZ 
occurred in 2003 at 30 000 and reached a low in 2000 
of 12 500.
The trend shows permanent migration to NZ reached 
a low in 2000 and then climbed steeply reaching a 
peak in 2003.  Since 2003 permanent migration to 
NZ has dropped to 20 000 and has only risen slightly 
over the remaining 8 years. The trend shows peak 
permanent migration to NZ of 24 000 with a low of 
14 000.  This gives a variation of 10 000 within the 
trend and 17 500 within the raw data    
(30 000 – 12 500).
If we look at the recomposed graphs and compare a 
multiplicative seasonal pattern with an additive one, 
there is not a lot of difference but we have chosen 
the multiplicative one in this instance because the 
multiplicative appears to be a better fit on a number 
of points for the raw data.
The seasonal component goes from –4100 to 4100 
which gives a total seasonal variation of 8200.
There is some residual activity in the series.  
Residuals have a range of 3500 (+2500 to –1000), 
but most residuals are in the range ±500.  One 
residual that falls outside the range occurs in 2003 
which coincides with the steep drop in permanent 
migration to NZ in 2003.
Around 57% ((24 000 – 14 000) ÷ (30 000 – 12 500)) of 
the overall variation of the series can be accounted

 ii)

A strong seasonal cycle is evident with higher 
migration to NZ in the January to March quarter 
(aprrox. 18% above the trend value) and lower 
migration to NZ in the April to June quarter (approx. 
20% below the trend value).  This reflects that most 
permanent migration to NZ is in preparation for the 
start of the year (new school year, starting of a new job 
etc.).
Initial increase in permanent migration from 2000 to 
2003 is evident by the large gap between the seasonal 
plots for these years.  From 2004 to 2012 there is not a 
great variation in the annual seasonal plots indicating 
that permanent migration to NZ has not changed 
greatly.  
 iii)

Permanent Migration to NZ for the first quarters of 
2013 and 2014 are 25 852 and 28 212 respectively.
Increasingly wider prediction intervals (23 152 to  
28 868 and 19 259 to 41 330) reflect that the series has 
potential for changes in trend level and direction.  
Overall permanent migration to NZ is predicted to be 
similar or rise slightly for 2013 and 2014. 

Page 21
5. i)

(multiplicative)

for by the trend component.  Seasonal and residual 
components account for the remaining variation in 
the series.



IAS 3.8 – Year 13 Mathematics and Statistics – Published by NuLake Ltd New Zealand © Robert Lakeland & Carl Nugent 

56 IAS 3.8 – Time Series

If we look at the recomposed series we can see from 
the raw data that peak value of total imports to NZ 
occurred in late 2008 at $12 000 million and reached a 
low in 2000 of $6000 million.
The trend shows value of total imports to NZ 
reached a low in 2000 ($7000 million) and then 
climbed reaching a peak in 2008 ($11 500 million).  
From 2008 value of total imports to NZ dropped 
to approximately $9500 million in 2010 and then 
has increased again up to a level close to that of the 
peak in 2008.  This gives a variation of $4500 million 
within the trend and $6000 million within the raw 
data.
If we look at the recomposed graphs and compare 
a multiplicative seasonal pattern with an additive 
one, there is not a lot of difference and since the 
amplitude of seasonal activity is not increasing we 
choose additive. 
The seasonal component goes from –$750 million to 
$650 million which gives a total seasonal variation of 
$1400 million.
There is some residual activity in the series.  
Residuals have a range of $1100 million (+$600 
million to –$500), but most residuals are in the range 
±$200 million.  One residual that falls outside the 
range occurs in 2008 which coincides with the steep 
drop in value of total imports to NZ.
Around 75% of the overall variation of the series can 
be accounted for by the trend component.  Seasonal

 ii)

A strong seasonal cycle is evident with higher value 
of total imports to NZ in the October to December 
quarter (+$650 million above the trend) and lower 
value of total imports to NZ in the January to March 
quarter (–$750 million below the trend).  This high 
value of imports in the October to December quarter 
reflect imports of goods for Christmas.
Initial increase in value of total imports to NZ from 
2000 to 2008 is evident by the successive gaps between 
the seasonal plots for these years.  From 2009 to 2010 
there is drop in the value of total imports evident by 
the drop in the annual seasonal plots.  2011 and 2012 
show an increase in total imports but still not at the 
level reached in 2008.

Value of total imports to NZ for the first quarters of 
2013 and 2014 are $10 025 million and $10 207 million 
respectively.
Increasingly wider forecast intervals ($9144 million to 
$10 906 million and $8237 million to $12 176 million) 
reflect that the series has potential for changes in trend 
level and direction.  Overall value of total imports to 
NZ is forecasted to stay at a similar level for 2013 and 
2014 but there is a lot of uncertainty in any prediction.

 iii)
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6. i)

(additive)

and residual components account for the 
remaining variation in the series.
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If we look at the recomposed series we can see from 
the raw data that hardware sales reached a peak on 
Saturday week 1 at $290 m and reached a low on 
Sunday week 4 of $78 m.
The trend shows hardware sales reaching a high of 
$150 m in week 1 and a low of $130 m in week 4.    
This gives a variation of $20 m within the trend   
($5 m per week) and $212 m within the raw data.
If we look at the recomposed graphs and compare 
a multiplicative seasonal pattern with an additive 
one, there is not a lot of difference and since the 
amplitude of seasonal activity is not increasing we 
choose additive. 
The seasonal component goes from –$70 m to $140 m 
which gives a total seasonal variation of $210 m.
There is very little residual activity in the series.  
Residuals have a range of $7 m (+$5 m to –$2 m).
Around 9.4% of the overall variation of the series 
can be accounted for by the trend component.  The 
seasonal component accounts for the majority of 
variation in the series.

A strong seasonal cycle is evident with higher 
hardware sales on Saturday each week   
(+$140 m above the trend) and lower hardware sales 
on Monday of each week (–$70 m below the trend).  
High hardware sales are to be expected on a Saturday 
as it is when the majority of home handymen purchase 
supplies to undertake DIY work on their homes.
There is very little difference in the seasonal plots for 
the four weeks.  Each week’s seasonal plot sits on the 
previous weeks indicating little variation from week to 
week for the four week period.

Hardware sales for Saturday week 5 and Sunday week 
6 are $265 m and $260 m respectively.
Prediction intervals are ($251 m to $278 and   
$244 m to $276).  Overall hardware sales are predicted 
to fall slightly for the following two Saturday’s week 5 
and week 6, but well within expected norms.

                     Prediction         Lower             Upper
MW5          71                 58               84
TW5  117               104        130
WW5   103                89        116
TW5  138               124        151
FW5   152               139        166
SW5   265               251        278
SW5    76                 63         90
MW6    67                 51         83
TW6   113               97        129
WW6    98                 82        114
TW6   133             117        149
FW6  148             132        164
SW6   260             244        276
SW6    72                56         88

 iii)

 ii)

(additive)
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Exports of butter show a strong seasonal pattern with high sales in the October to December quarter and 
lower sales in the July to September.  Sales appear to be increasing at a higher rate each year, especially 
from mid 2009.
Exports of cheese also show a strong seasonal pattern, but less than for butter.  Sales are generally high 
in the January to March quarter and low in the June to September quarter.  In late 2010 and 2011 the 
seasonal cycle was less pronounced and more even sales occurred throughout the year.  Perhaps this 
reflects a change in export purchases or is a one-off occurrence.  Further investigation of future years is 
required.  Trend is relatively constant.
Exports of milk powder show a seasonal pattern similar to that of butter with high sales in the October 
to December quarter and low sales in the July to September quarter.  Milk powder sales over the period 
2008 to 2010 have been relatively constant but have increased after 2010 perhaps reflecting increased 
exports to a country as a result of a free trade agreement or increased quota etc.
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Residential permit values show a mild seasonal pattern with generally higher values in the July to 
September quarter.  From 2008 the value of residential permits dropped steeply until 2009 and then rose 
until 2010.  The decline from 2010 coincides with the onset of the global economic recession.
Office buildings permit values increased slightly from 2008 to 2009.  A spike in permits occurred in June 
2009, but this may reflect the issue of a permit for a large one-off commercial development.  From June 
2009 permit values have been on the decline reflecting the onset of the global economic recession.  Little 
seasonal pattern is evident although more permits are issued in the April to June and July to September 
quarters.
The value of hotel permits issued shows an almost continual drop from 2008.  Hotel permits issued are 
less than that of residential and commercial (office) permits and appear to have been more affected by the 
global recession.  A very mild seasonal pattern is evident with more permits issued in the first quarter of 
the year and less in the last quarter.
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The Korean index shows a strong seasonal cycle with highs in the January to March quarter and lows in 
the October to December quarter (coinciding with the start and end of the academic year).  The Korean 
index reached its peak in 2010 and has decreased slightly since then.
The Japanese index also shows a strong seasonal cycle with highs in the January to March quarter and 
lows in the October to December quarter (coinciding with the start and end of the academic year).  The 
Japanese index reaches similar heights to that of the Korean index.  The number of Japanese overseas 
students has been relatively constant over the period.
The Chinese index also shows a strong seasonal cycle with the same highs and lows as the previous two 
indexes.  In addition each July to September quarter there is a seasonal spike not evident in the Japanese 
index and Korean index.  This obviously reflects students starting their studies part way through the 
year.  The Chinese index is an increasing one over the period.
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c)   Rate of Inflation
d) From 2002 inflation increased significantly reaching a peak in 2006 then dropping until late 2007  
 before rising steeply again reaching a peak a year later.  Inflation dropped again reflecting the onset of  
 the global economic recession but has risen since 2010 to again reach a peak in 2011.
 The rate of inflation shows a strong seasonal cycle with highs in the January to March quarter (+0.14  
 above the trend) and lows in the October to December quarter (–0.19 below the trend).  The seasonal  
 component goes from –0.19 to 0.14 which gives a total seasonal variation of 0.33.
 There is significant residual activity in the series coinciding with the steep rises and falls in the rate of  
 inflation.

b)
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If we look at the recomposed series we can see from the 
‘deflated’ raw data that the peak value of Printing Sales in 
NZ occurred in late 2000 at $540 m and reached a low in 
the first quarter of 2011 of $309 m.
The trend shows that ‘deflated’ Printing Sales in NZ 
reached a high in late 2001 of $510 m and then dropped 
nearly continuously (except for a slight rise in 2003) to a 
low in late 2011 of $360 m (–$15 m per year).  This gives a 
variation of $150 m within the trend and $231 m within the 
raw data.
If we look at the recomposed graphs and compare a 
multiplicative seasonal pattern with an additive one, there 
is not a lot of difference and since the amplitude of seasonal 
activity is not increasing we choose additive. 
The seasonal component goes from –$30 m to $20 m which 
gives a total seasonal variation of $50 m.
There is some residual activity in the series.  Residuals have 
a range of $30 m (+$10 m to –$20 m), but most residuals are 
in the range ±$10 m.  A number of residuals fall outside this 
range and coincide with spikes or steps in printing sales 
during the period. 
Around 65% of the overall variation of the series can be 
accounted for by the trend component.  Seasonal and 
residual components account for the remaining variation in 
the series.

A strong seasonal cycle is evident with higher values 
of Printing Sales in NZ in the October to December 
quarter (+$20 m above the trend) and lower values 
of Printing Sales in NZ in the January to March 
quarter (–$30 m below the trend).  The higher value 
of printing sales in the October to December quarter

reflects the increased demand over the Christmas 
period. 
The annual seasonal plots show an almost consistent 
significant drop from year to year (except for 2004) 
evident by the downward successive gaps between 
the seasonal plots for these years.

c)

d)
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Predicted values of 
Printing Sales in NZ for 
the fourth quarters of 2012 
and 2013 are $359.3 m and 
$343.4 m respectively.
Increasingly wider

The ‘deflated’ value of printing sales in New Zealand 
shows a nearly continuous drop over the period 2001 
to 2011 (except for 2004 where there is a slight rise)
whereas the raw data although reflecting a drop 
initially shows a rise in sales up to 2008 and then 
followed by a drop.  In ‘real’ terms printing sales 
in New Zealand have dropped considerably by 
approximately $15 m annually.

Page 35
13. a)e)

prediction intervals ($295.7 m to $422.8 m and  
$239.3 m to $447.5 m) reflect that the series has 
potential for changes in trend level and direction.  
Overall Printing Sales in NZ is predicted to continue 
to decline in 2012 and 2013.

f)

c)
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If we look at the recomposed series we can see 
from the ‘deflated’ raw data that the peak value of 
Appliance Sales in NZ occurred in late 2009 at   
$373 m and reached a low in the first quarter of 2001 
of $264 m.
The trend shows that ‘deflated’ Appliance Sales in 
NZ reached a low in 2001 of $270 m and a high in 
late 2009 of $355 m.  During this time appliance sales 
rose and fell but the trend is an increasing one.  Since 
2009 appliance sales have dropped considerably 
perhaps reflecting the onset of the global economy. 
Overall there is a variation of $85 m within the trend 
and $109 m within the raw data.
If we look at the recomposed graphs and compare 
a multiplicative seasonal pattern with an additive 
one, there is not a lot of difference and since the 
amplitude of seasonal activity is not increasing we 
choose additive.     
The seasonal component goes from –$11 m to $14 m 
which gives a total seasonal variation of $25 m.
There is some residual activity in the series.  
Residuals have a range of $25 m (–$15 m to  
+$10 m), but most residuals are in the range  
±$10 m.  A number of residuals fall outside this range 
and coincide with spikes or steps in appliance sales 
during the period. 
Around 78% of the overall variation of the series can 
be accounted for by the trend component.  Seasonal 
and residual components account for the remaining 
variation in the series.

Page 35 Q13 c) cont...

d)

A strong seasonal cycle is evident with higher values 
of Appliance Sales in NZ in the October to December 
quarter (+$14 m above the trend) and consistent 
lower values of Appliance Sales in NZ in the other 
three quarters with the lowest being January to 
March quarter (–$11 m below the trend).  The higher 
value of appliance sales in the October to December 
quarter reflects the increased demand for appliances 
coming up to Christmas each year. 
The annual seasonal plots show the increase in 
appliance sales from 2000 to 2003 and then the sharp

e)

Forecasted values of Appliance Sales in NZ for the 
fourth quarters of 2012 and 2013 are $325.4 m and 
$322.6 m respectively.
Increasingly wider forecast intervals ($274.6 m to 
$376.2 m and $247.9 m to $397.2 m) reflect that the 
series has potential for changes in trend level and 
direction.  Overall there is a lot of uncertainty over 
forecasted Appliance Sales in NZ in 2012 and 2013.
f)

The ‘deflated’ value of appliance sales in New 
Zealand shows an increasing trend from 2001 to 
2009 although there is a drop in 2003 to 2004 and 
again in 2007 to 2008.  From 2009 the trend has been 
a downward one. The raw data shows an almost 
continual increase is appliance sales since 2001.  From 
2009 a drop is evident.  In dollar terms there is a rise 
in the total amount spent on appliances since 2000 
but in ‘real’ terms, i.e. taking inflation into account 
appliance sales in New Zealand have dropped 
considerably over the period.

Page 35 Q13 d) cont...
drop in 2004 followed by a rise and then another fall 
and rise again.  Since late 2009 sales have continued 
to drop perhaps reflecting the onset of the global 
economic recession.



 65IAS 3.8 – Time Series

IAS 3.8 – Year 13 Mathematics and Statistics – Published by NuLake Ltd New Zealand © Robert Lakeland & Carl Nugent 

Page 36
14. a)

If we look at the recomposed series we can see 
from the ‘deflated’ raw data that the peak value of 
Footwear Sales in NZ occurred in 2009 and 2010 at  
$118 m and reached a low in the third quarter of 2005 
of $81 m.
The trend shows that ‘deflated’ Footwear Sales in 
NZ increased from a low of $85 m in 2005 to a high 
in 2009 of $108 m and then dropped from that point.   
This gives a variation of $23 m within the trend and 
$37 m within the raw data.
If we look at the recomposed graphs and compare 
a multiplicative seasonal pattern with an additive 
one, there is not a lot of difference and since the 
amplitude of seasonal activity is not increasing we 
choose additive. 

d)

A strong seasonal cycle is evident with higher values 
of Footwear Sales in NZ in the April to June quarter 
(+$9 m above the trend) and lower Footwear Sales in 
NZ in the July to September quarter (–$10 m below 
the trend).  The higher value of footwear sales in the 
April to June quarter reflect the onset of winter.  Sales 
are also high prior to the onset of summer (+$7 m 
above the trend).  
The annual seasonal plots show the increase in 
footwear sales from 2005 to 2009 and then the drop 
in sales.  Since late 2009 sales have continued to drop 
perhaps reflecting the onset of the global economic 
recession.
e)

The seasonal component goes from –$10 m to $9 m 
which gives a total seasonal variation of $19 m.
There is some residual activity in the series.  Residuals 
have a range of $8 m (+$4 m to –$4 m), but most 
residuals are in the range ±$2 m.  A number of 
residuals fall outside this range and coincide with the 
increases and decreases in footwear sales during the 
period, e.g. 2005 with the increase in sales and then the 
fall in footwear sales from 2009. 
Around 62% (23 ÷ 37) of the overall variation of the 
series can be accounted for by the trend component.  
Seasonal and residual components account for the 
remaining variation in the series.

Page 36 Q14 c) cont...

c)
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f)

The ‘deflated’ value of Footwear Sales in New 
Zealand shows an increasing trend from 2005 until 
2009 and then a continued drop.  The raw data shows 
a similar (but greater) increase from 2005 but then 
only a slight decrease in footwear sales from 2009.  
In ‘real’ dollar terms footwear sales have been 
significantly affected by the onset of the global 
recession. 

Page 36 Q14 e) cont...
Forecasted Footwear Sales in NZ for the fourth 
quarters of 2012 and 2013 are $97.4 m and $92.6 m 
respectively.
Increasingly wider forecasted intervals ($85.9 m to 
$108.9 m and $71.0 m to $114.2 m) reflect that the 
series has potential for changes in trend level and 
direction although the fitted line and raw data are 
a good fit in early years but more ‘white space’ is 
evident in the prediction plot between the fitted and 
raw data in latter years.  
Overall Footwear Sales in NZ is forecasted to 
continue to decline in 2012 and 2013.

Page 37
15. a)

c)
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If we look at the recomposed series we can see 
from the ‘deflated’ raw data that the peak value of 
Motorcyle Imports to NZ ($000) occurred at the end 
of 2007 at $50 m and reached a low in the second 
quarter of 2011 of $9.7 m.
The trend shows that ‘deflated’ Motorcyle Imports to 
NZ ($000) increased from $16 m in 2000 to a high in 
late 2007 of $38 m and then dropped from that point 
to a low of $13 m in 2011.  This gives a variation of 
$25 m within the trend and $40.3 m within the raw 
data.
If we look at the recomposed graphs and compare 
a multiplicative seasonal pattern with an additive 
one, there is not a lot of difference and since the 
amplitude of seasonal activity is not increasing we 
choose additive. 
The seasonal component goes from –$5 m to $7.5 m 
which gives a total seasonal variation of $12.5 m.
There is some residual activity in the series.  
Residuals have a range of $10 m (+$6 m to –$4 m), but 
most residuals are in the range ±$3 m.  A number of 
residuals fall outside this range and coincide with the 
increases and decreases in motorcycle imports during 
the period. 
Around 62% (25 ÷ 40.3) of the overall variation of the 
series can be accounted for by the trend component.  
Seasonal and residual components account for the 
remaining variation in the series.

A strong seasonal cycle is evident with higher 
values of Motorcycle Imports in NZ in the October 
to December quarter (+$7.5 m above the trend) 
and lower sales of Motorcycle Imports in NZ in the 
April to June quarter (–$5 m below the trend).  The 
higher value of motorcycle imports in the October to 
December quarter reflect the onset of summer and 
the lower sales the winter season.  
The annual seasonal plots show an increase in 
motorcycle imports from 2000 to late 2007 and then a 
nearly continuous drop in imports.  Since early 2008

Forecasted values of Motorcycle Imports in NZ for 
the fourth quarters of 2012 and 2013 are $22.4 m and 
$23.9 m respectively.
Increasingly wider forecasted intervals ($8.9 m to 
$35.9 m and $4.8 m to $43.0 m) reflect that the series 
has potential for changes in trend level and direction.  
Overall Motorcyle Imports in NZ are forecasted to 
level off or increase slightly in 2012 and 2013.

The trend of the  ‘deflated’ value of motorcycle 
imports in New Zealand shows little or no difference 
to the trend of the raw data of motorcycle imports in 
NZ.  
The only difference between the two series is the 
dollar value.  The trend of the ‘deflated’ series is 
slightly less than that of the trend of the raw data 
series. 

Page 37 Q15 c) cont...

d)

e)

imports have continued to drop perhaps reflecting 
the onset of the global economic recession and 
decreased demand for motorcycles.

f)
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Page 40
16.  b) The ‘Other’ variable is all those visitors   
  to New Zealand who are not here for the  
  reason of a holiday. 
 c) 

Visitors to New Zealand for holidays alone showed 
a small rise from 2000 to 2003 but since 2003 have 
remained relatively constant (at an average of 
around 55 000 per quarter).   
Numbers for all visitors to New Zealand shows 
a similar trend to just visitors on holiday with an 
increasing trend from 2000 to 2003.  From 2003 all 
visitor numbers to NZ have remained relatively 
constant at about an average of 130 000.  
Visitor numbers to New Zealand for other than 
holidays shows a steeper increasing trend from 
2000 to 2003 and then a further gradual increase 
until 2012.  These other visitors could include those 
attending conferences, conventions, education, 
business etc.
  d) 

 f) 

Forecasted values of ‘Other’ visitors to NZ for the 
fourth  quarters of 2013 and 2014 are 85 116 and  
84 234 respectively.
Forecasted intervals are 76 884 to 93 347 and 68 979 
to 99 490.  Overall the forecasted value of ‘Other’ 
visitors to NZ is to decline slightly in 2013 and 
2014. 
Increasingly wider forecast intervals reflect that the 
series has potential for changes in trend level and 
direction.

The seasonal effects in the three series are fairly 
constant over time and we see roughly the same size 
peaks and troughs throughout so it makes sense to use 
an additive seasonal effect.  An additive seasonal effect 
assumes underlying seasonal swings are the same 
every year.

e)

Visitors to NZ (All, Holiday and Other) all show  
a strong seasonal cycle with highs in the  
January to March quarter (30 000 above the trend 
for Holidays, 50 000 above the trend for All and  
22 000 above the trend for Other) and lows in the 
July to September quarter (20 000 below the trend 
for Holiday, 38 000 below the trend for All and  
15 000 below the trend for Other).  Visitors to New 
Zealand for whatever reason occur in the warmer 
seasons of the year (October to March).
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Page 41
17.  b) The ‘Proportion’ variable is the    
  proportion of all visitors to New Zealand  
  that are Australian.      
 c) 

Visitors to New Zealand from Australia alone 
showed an increasing trend (of approximately 1400 
per year) from a low of 20 000 to a high of 34 000 in 
2010. 

Numbers for all visitors to New Zealand show an 
increasing trend from 2000 to 2003.  From 2003 all 
visitor numbers to NZ have remained relatively 
constant at about an average of 130 000.  
The proportion of Australian visitors to New 
Zealand dropped from 2000 to 2003 but since has 
shown an increasing trend to a high of 26% in 2012.  
This increase in Australian visitors is likely to be 
a result of the favourable exchange rate between 
New Zealand and Australia making New Zealand a 
’cheap’ holiday destination for Australians. 
  d) 

Visitors to NZ (All and Australian) all show a 
strong seasonal cycle with highs in the January to 
March quarter (30% above the trend for Australian 

  f) 

visitors and 42% above the trend for All visitors) 
and lows in the April to June quarter (20% below 
the trend for Australian visitors and 21% below the 
trend for All visitors to New Zealand in the July to 
September quarter).
Increased visitor numbers to New Zealand  
occur in the warmer seasons of the year (January to 
March).
The proportion of Australian visitors to New Zea-
land reaches a high in the July to September quarter 
because less northern hemisphere visitors come to 
New Zealand in the winter months so the propor-
tion of Australian visitors is increased.  Also many 
Australians visit New Zealand for skiing holidays 
in the winter months.   

Page 41 Q17 d) cont...

  e) 
The three series have an increasing trend and the 
amplitude of seasonal activity has increased a little 
from the bottom left of the time series graphs for 
Australian and All visitors to NZ, so it makes sense to 
use an multiplicative seasonal effect.  Also if we look 
at the recomposed graph in iNZight a multiplicative 
seasonal effect shows a better fit to the raw data.
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 Page 41 Q17 f) cont...

Page 42
18.  b) The ‘FT’ variable represents Foreign Trade,  
  i.e. Exports – Imports.    
 c) 

Exports show an increasing trend from 2000 until 
2012 with an average increase of approximately 
$500 million per year.  Dips in exports are evident in 
2004 and 2009.  The 2009 one perhaps reflecting the 
onset of the global economic recession. 

Imports show an increasing trend from 2000 until 
2009 of approximately $470 million per year.  In 
2009, the onset of the global economic recession 
resulted in a sharp drop in imports to New Zealand.  
Since 2010 imports have continued to rise again.  
The foreign trade trend shows a surplus (positive) 
in late 2001 and early 2002 and then again in 2011.  
From 2002 to 2011 the foreign trade trend shows a  
deficit, i.e. imports greater than exports. 

 Page 42 Q18 d) cont... 

below the trend).  
Exports are higher in the April to June and July to 
September quarters (+$500 million above the trend) 
and lower in the other two quarters of the years.
Foreign trade shows a surplus in the April to June 
and July to  September quarters but a deficit in the 
other two quarters of the year.  The October to 
December quarter shows a deficit of $1500 million 
below the trend.

  f) 

Forecasted foreign trade for the fourth quarters of 
2013 and 2014 are –$2400 million and 
–$2600 million respectively.
Forecast intervals are –$4100 million to –$710 million 
for 2013 and –$5400 million to $220 million for 2014  
Overall forecasted foreign trade for 2013 and 2014 is 
that of an increasing deficit.

The forecasted proportion of Australian visitors 
to NZ for the fourth quarters of 2013 and 2014 are 
both 0.27 (27%).
Forecast intervals are 0.23 to 0.31 and 0.22 to 0.34  
Overall the forecast proportion of Australian 
visitors to NZ is to remain constant for 2013 and 
2014.
Forecast intervals are relatively similar for both 2013 
and 2014 further confirming the constant proportion. 

FTExports  d) 

Imports

  e) 
The seasonal effects in the three series are fairly 
constant over time even though both Exports and 
Imports show an increasing trend.  An additive 
seasonal effect is best when underlying seasonal 
swings are the same every year.  There is variation but 
it is relatively constant. 

Imports show a strong 
seasonal  cycle of highs in 
the October to December 
quarter (+$750 million 
above the trend) reflecting 
the Christmas season and 
lows in the April to June 
quarter (–$600 million
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Page 43
19.  b) 

Using AUD and YEN for comparison.

New Zealand’s liability in AUD has continued 
to increase since 2001 reaching a peak in 2011 
of $31 000 million (+$2500 million per year).  It 
has dropped slightly since.  In comparison New 
Zealand’s liability in YEN was high in 2001 ($10 000 
million) but has declined to a level of $2500 million 
since 2005.

Total liability across all currencies has shown a 
continuous upward trend (+$11 000 million per 
year) reaching a peak of $250 000 million in 2012.

  c) 

There is little or no seasonal variation for New 
Zealand’s liability for the AUD, YEN, POUND 
or EURO.   Liability for these currencies remains 
relatively  constant throughout the year.  
For the USD there appears to be a reduction in 
liability in Apr-Jun only.  
In terms of NZ’s total liability across all currencies it 
appears to reach a peak in the Oct-Dec quarter with a 
reduced liability across all six currencies in the   
Apr - Jun quarter.

New Zealand’s forecasted liability for the EURO 
in the fourth quarter of 2013 and 2014 is $10 400  
million and $11 300 million respectively. 
Forecast intervals are $4300 million to $16 600   
million and $3300 million to $19 300 million.  
Overall New Zealand’s predicted liability across all 
countries is expected to increase.

d)

e)
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Pages 44 – 50
Practice Internal Assessment Task – Time Series
Achievement 
The student has investigated time series data. They 
have shown evidence of using each component of the 
statistical enquiry cycle to investigate time series data.
The student has:

• selected a variable to investigate from the 
dataset with respect to an identified purpose 
for the investigation.

• produced (using iNZight) displays of raw 
data, trend, seasonal effects (justifying their 
choice of additive or multiplicative) and 
residuals.  

• identified and commented on trend, seasonal 
pattern, residuals and any unusual features 
and related these to the context.

• produced an appropriate model (using 
iNZight).

• made a forecast (prediction) including 
forecast interval with correct units.

• written a quantitative description in context  
 of the trend as well as the seasonal pattern  
 and related these to the context.

• communicated findings in a conclusion and 
clearly communicated each component of the 
cycle. The conclusion is consistent with the 
purpose of the investigation.

Merit 
The student has investigated time series data with 
justification. They have shown evidence of 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.
The student has:

• selected another variable to investigate from 
the dataset with respect to an identified 
purpose for the investigation.  They have 
commented on similar features as described 
in Achievement for this variable. 

• produced (using iNZight) displays of raw 
data, trend, seasonal effects (justifying their 
choice of additive or multiplicative) and 
residuals. 

• identified and commented on trend, seasonal 
pattern, residuals and any unusual features 
and related these to the context. 

• calculated at least one trend as a rate per 
appropriate time period.

• commented on prediction/forecasted   
 intervals.

• compared features of the two series and   
 commented on similarities and differences.

• communicated findings in a conclusion, 
clearly communicating each component of 
the cycle. The conclusion is consistent with 
the purpose of the investigation.

Excellence 
The student has investigated time series data with 
statistical insight. They have shown evidence of 
integrating statistical and contextual knowledge 
throughout the statistical enquiry cycle.  They may 
have reflected on the process, considered other 
relevant variables, evaluated the adequacy of any 
models, or shown a deeper understanding of models.
The student has:

• selected/formed a third time series and 
analysed it using iNZight as in Achievement 
and Merit.  The third series could be a sum, 
difference or ratio. 

• produced (using iNZight) displays of raw 
data, trend, seasonal effects (justifying their 
choice of additive or multiplicative) and 
residuals of the selected/formed variable.

• made a forecast (prediction) including 
prediction interval with correct units.

• commented on the models capability for  
 prediction purposes and justified how   
 reliable it is. Any comments made must be  
 supported with references to statistical   
 evidence.  There is an understanding that the  
 forecasted values are estimates.

• communicated findings in a conclusion,   
 clearly communicating     
 each component of the cycle. The   
 purpose of the investigation has been   
 addressed and there are contextual references  
 throughout the entire investigation to   
 support findings. There is a reflection on the  
 analysis with respect to the    
 background research undertaken. 


