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�
Executive SummaryXECUTIVE SUMMARY








There are a number of commodities in the New Zealand Consumers Price Index (CPI) which are subject to seasonal fluctuations in their purchases, whether due to supply or demand. Some of these have seasonal variation in their prices which can influence the CPI and affect its value as an inflation indicator. This paper outlines the treatment of seasonal commodities in New Zealand's CPI, and discusses issues on alternative treatments and how these can be used in the production and publication of the CPI. 





Particular attention is paid to the treatment of seasonal fresh fruits and vegetables, a known problem area. Statistics New Zealand has given special treatment to these items for some time. Last revision, a new method, the fixed basket with regular reviews of seasonal adjustment factors, was introduced., It is and now is the time to reflect on this change in method.





The treatment of seasonal commodities is an area of price index practice thatwhich is always open to debate. There is no defined “best practice” internationally for guidance in treating seasonal commodities to provide a guideline on how to treat them in New Zealand. Various practices used in overseas statistical agencies are outlined in the paper.





Issues like revising seasonally adjusted data, the use of trends, and how to publish the resultant indexes arise when the treatment of seasonal commodities is considered. Those issues, and are discussed here.








This paper will provide input to the discussion of the following questions: �
Issues fFor Discussion bBy tThe Revision Advisory Committee





Should Statistics New Zealand attempt to adjust seasonal commodities in the Consumers Price Index?





Should Statistics New Zealand extend the seasonal adjustment to other commodities in the Consumers Price Index that exhibit a seasonal pattern?





Should Statistics New Zealand investigate calculating a Consumers Price Index without seasonal treatment for use as an analytical series?should Statistics New Zealand treat seasonal commodities?to apply this treatment then needs to be looked at 








�
Recommendations








The Consumers Price Index should be published with the removal of normal sseasonal variations.





That Statistics New Zealand continues seasonal adjustment of fresh fruit and vegetable items in the Consumers Price Index.





That, in principle, Statistics New Zealand should extend seasonal adjustment to other commodities in the Consumers Price Index that exhibit a seasonal pattern.





That Statistics New Zealand investigates calculating a Consumers Price Index without seasonal treatment for use as an analytical series.





Should Statistics New Zealand attempt to treat seasonal commodities in the CPI?


Is Statistics New Zealand using acceptable methods at present? 


Should Statistics New Zealand review the treatment of fresh fruit and vegetables - either the creation of the regimen or the seasonal adjustment of prices?


Should Statistics New Zealand investigate further the existence of other seasonal items and how to treat them?


Should Statistics New Zealand be producing trends for use in the CPI?


Should Statistics New Zealand be publishing separate indexes with and without seasonal adjustment ?
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1	1. Introduction





The treatment of seasonal commodities is an area of price index practice thatwhich involves methodological difficulties with no obviously preferable solutionis always open to debate. This paper will outlines the treatment of seasonal commodities in New Zealand's Consumer Price Index (CPI), and discusses issues on alternative treatments and how these can be used in the production and publication of the CPI. 








2	. Definition oOf Seasonal Commodities 





A seasonal commodity can be defined as a good or service with seasonal fluctuations in the quantity purchased and/or price throughout the year. Commodities with seasonal fluctuations in the qantity purchasedThese commodities with fluctuations in quantities purchased mamay also, but not necessarily, have seasonal fluctuations in their price of the commodity during the year. The nature of seasonal commodities can change over time, whether in availability or demand.





These seasonal variations in quantity and price can be due to changes in demand for the commodity, and/or due to the availability of the commodity. Such a commodity may actually be unavailable for part of the year. The main reason for these seasonal variations is climate. Changes in climate and the cycle of seasons throughout the year can affect the supply of some commodities (eg fresh fruits and vegetables, or lamb), or the demand for them (eg coal, winter and summer clothing). Calendar events can also create seasonal commodities (eg the effect that Christmas has on toy expenditure, effect of holiday times and (as well as climate) on expenditure on overseas airfares, effect of academic terms on expenditure and prices of tertiary tuition).





This leads to two issues in the calculation of a price index which will be discussed in this paper. The first is how to treat items that have variation in their expenditure over the year ininclude these items with variable expenditure in the basket of goods meassured year- round for the CPI, given that. AIdeally, a a CPI should include the full range of goods and services purchased by households.





The second is how to deal with the possible seasonality that may occur in the CPI, or its component indexes, due to the measurement of seasonal prices. The CPI has many uses that include a general indicator of inflation, and input to contract escalation clauses where regular seasonal fluctuations in the index may be undesirable. Many users of the CPI require a smooth series that shows long- term price trends. These uses of the CPI have been discussed in other papers before this committee.








The inadequate treatment of seasonal commodities should not bias the CPI, but will add non-random variability to the movements recorded at intervals other than annually.


�









�
3	. Methods of Ddealing with Sseasonal Ccommodities 





This section will outline some possible methods for dealing with seasonal commodities. The treatment of seasonality in the What New Zealand Statistics New Zealand does for its’ CPI will then be outlined in section 4.





3.1	. Fixed or Vvariable Bbaskets





The first issue is the seasonal commodities and how to include them in the CPI regimen. how to treat commodities with variablewhich have variation in their expenditure over the year. There are two alternative methodologies. 





Fixed Eexpenditure Wweights





Commodities in the CPI normallycan have have a weight relating to the quantity purchased that is the same for every period during the year. These fixed expenditure weights are based on average household expenditures in the base year.





For a seasonal commodity, a fixed weight, while representing the proportion of annual expenditure, may have littleno relation to the proportion of actual expenditure in any one quarter ofperiod the year. All the commodities are included in the index for the entire year, despite the fact that some they may not actually be available for purchase throughout the year all year. 





The practice of using annual expenditure to derive weights can mean that many seasonal items have small weights, and may therefore not even be eligible for inclusion in the index (most indexes only include "significant" items). This minimises the effect of these commodities on the price index, and provides. This gives an easily understood simple index where price movements can be clearly attributed to particular items. It also means that seasonal commodities are underweighted in the periods whenre most of the expenditure occurs and the price movements are of most relevance, and over-weightedrepresented in the index at times when there is little or no expenditure.





A problem that can arise from tThe use of fixed weights for seasonal items can result in difficulties inis the measurementcollection of prices for commodities thatwhich are not available all year round. A full set of prices is required for a price index to be calculated. ThisThis issue is discussed in section 3.2. A full set of prices is required for a price index to be calculated.





Variable Eexpenditure Wweights





An alternative to fixed weights is to have variable expenditure weights throughout the year to give a truer representation of purchasing patterns. Some commodities may not be in the regimen for part of the year, (ie have a weight of zero). This seasonal basket approach can involve the use of different base prices for the commodities at different times of the year. Seasonal baskets are likely to have a greater range of seasonal items in them, as items available for a short time can have a high expenditure in these periods, but a small annual weight that would have excluded them from a fixed weight basket.. 





Often, the seasonal items in a variable- weighted basket have a different base price for each period they are in the index. This means that the base price is at the level for the particular time of the year. This use of variable base prices can remove any seasonal price increases and decreases from the resultant index. For example, prices for commodities in May would be compared against the May price in the base period when calculating the index. This would allow measurement of how the latest price differed from a previous May price, rather than also measuring how much May prices differed from a single base price.





However, tThis method also has some problems with respect toin interpretation of price movements. W - when comparing the prices for last period’s list of items with theis current period’s list of items, it is more difficult to explain what this indicates says about overall price movements. 





The changing of weights, and the addition and deletion of commodities from period to period for a set of items, can lead to movements in the index movements being shown when price movements may not have occurred. Changes in weights can over-emphasis or under-emphasiseunderemphasise price movements. If an item’s season starts later or earlier, this usually will lead to over-emphasis of unusual price movements will usually occur. This is because the timing of seasons for agricultural goods is variable, whilst the weights in the index adhere to a fixed calendar, usually based on average expenditure. For example, an item with a 3- month season might have a small weight for its first and third month, and a larger weight for the second month (when it is purchased in greatest quantity). If the item is a month late coming into the shops, the price movements associated with this item coming into season will get the high weight of the second month rather than the low weight of the first month. The price movements of the item at the height of its season will get the low weight of the third  month, and the price movements of the item going out of season will not be recorded in the index. There will also be the issue of how to supply a price for that item in the first month of the index. as the timing of such a seasonal basket usually does not change from year to year between index revisions. 





Another problem which can arise with this method is the ability to collectcan be obtaining household expenditure data that gives reliable estimates of weights for individual items for each period. Annual - this data is usually more accurate at the annual level, than monthly or quarterly data, as more households are surveyed..





3.2	. Price Mmeasurement





For some seasonal commodities there can be difficulties in collecting prices for each period of the year, especially if the item is actually unavailable at that time. ThereThe problem with goods and services that have a seasonal expenditure pattern is that they might not be available in sufficient quantities to allow reliable price surveys to be conducted. There are two main methods of dealing with these situations that involve supplying, or imputing, the missing prices. supplying the missing prices, or imputing the price. 





�
Carry Fforward the Llast Aavailable Pprice





The first method is to carry forward the last surveyed price to periods where the commodity is not available in sufficient quantities to collect a reliable price. This method assumes for a seasonal item that its' last in-season price is a proxy for its' out-of-season price until a new price becomes available. This method can lead to some problems in interpreting index movements over time. If the item is not available, then it should have no impact on the CPI. However, this method can lead to incorrect inferences being made about prices of the unavailable items in their off-seasonstrange results. For example, if the in-season item price had decreased by 20%, then the current method would impute a 20% decrease in the out-of-season price compared with the previous year's out-of-season price, when in fact there was no price to compare against. In most cases there is a link between the in-season and out-of-season prices, but when the out-of-season item comes from a different source it might be very weak (eg some locally produced goods are imported in their off-season). 





There are a number of disadvantages with this method. These include:


(1) it may not accurately reflect any overall price movements. As  a proportion of the index price movements are held constant, this will reduce the effect of the price movements of in-season items. Also, any price movements of the out-of-season items will not be shown in the index.





(2) it arbitrarily assigns too much importance to the last surveyed price. This can be undesirable because the last surveyed price for the old season will not necessarily be a good representation of the price for the item throughout the non-season. It may also result in a sharp price movement being reflected in the index at the commencement of the new in-season. This is most likely to be an increase as prices are generally relatively higher in the new in-season than those observed later in the season.


The first disadvantage in using this method is that it would counteract any overall price movements, as a proportion of the index is fixed. The second problem is that it arbitrarily assigns too much importance to the last surveyed price. Another disadvantage is that a large jump in the price movements can occur when the first in-season price is introduced as seasonal prices of commodities available for part of the year are often much higher in their early season than their late season.





Imputation oOf Price Movements fFrom Available Commodities





An alternative method is to extrapolate the last surveyed price, using the price movements of similar commodities that are currently in season. The actual effect achieved here would be to redistribute the weights of the missing items amongst the available items. This would represent price movements of as many items as possible, even though not all are available all the time. For example, the out-of-season strawberry price might be imputed by the movement inof the fresh fruit index.





Using this procedure, any item enters directly into the price measure whenever it is available, and has no effect when it' is not available. AThe disadvantage of this method is that other commodities may not provide a good measure of the actual price movements for the item that is out of season. It is also unlikely that the imputed price will be the same as the real price at the beginning of a season. This will lead to discontinuities in the price movements at the beginning of the season. For example, the new price may be lower than the previous imputed price based on other commodities. This could imply a price decrease when, in fact, none has occurred.





�
3.3	. Seasonal Adjustment





Seasonally fluctuating price levels can lead to seasonal fluctuations in the price index. This is most likely to happen when the seasonal commodities have fixed weights, rather than variable weights. Different commodities may have different patterns in their seasonal price movements. These different patterns may be cancelled out, or exaggerated, when all items are aggregated for the total CPI.





Statistical techniques exist for removing the seasonal pattern from these prices, or from the resultant price index, to leave a so that the series is free from fluctuations due to seasonality. This technique is called seasonal adjustment, and is widely used in the analysis and presentation of much economic data.





SThe theory of seasonal adjustment methods usually assumes that the data isprices are influenced by three factors:


(1) the trend of the series - both a steady underlying long-term movement and shorter term movement (eg the business cycle);





(2) seasonal fluctuations in the series - these are regular fluctuations that occur with the same magnitude at the same time every year; and


.


(3) irregular movements - the movements not due to ongoing trends or regular seasonal variation. These movements can be due to one-off events such as aeg a strike, a change in legislation, or a drought that influences prices at one pointlace in time. Some irregular movements are just random fluctuations that occur due to the collection of survey data from a sample of outlets.





Seasonal adjustment procedures involve decomposing the index, or the price series, into these three components and then removing the seasonal factor from the original series. This is usually done by a computer program, the most common being the Census X-11 procedure developed by the United States Bureau of the Census, or variations of itor variations of it. Statistics New Zealand uses this procedure.





Seasonal adjustment can be performed ondone to the total CPI or only on those sub-indexes that exhibit seasonality. Alternatively, it can be applied to the price series for individual seasonal commodities before the index is calculated. These, and then these seasonally adjusted prices are then aggregated to form a seasonally adjusted index.





There are two methods of seasonal adjustment:. These are:


(1) cConcurrent seasonal adjustment 


(2) fForward factors.





Concurrent seasonal adjustment involves the adjustment of the data series every period, using data up to that point to derive seasonal factors. This allows the seasonal adjustment to cope as soon as possible with changes in seasonal patterns that are evolvingoccur gradually, as soon as possible so as to avoid unusual reactions in the seasonally adjusted series. Concurrent adjustment means that the seasonal factor for any period can be revised each period as new data becomes available that changes the relationship between periods. This can lead to a need to revise previous estimates of seasonally adjusted data.





The otheralternative method of seasonal adjustment involves usingis termed forward factors. Here, a seasonal analysisdjustment is run periodically, usually once or twice a year, to forecast seasonal adjustment factors based on previous factors to use for the following periods until the adjustment is run again.. This reduces the issue of revising past data as their is not the regular supply of possible revised data, and also reduces the immediacy of revising the seasonal factors to best adjust the current period. As the seasonal factors are fixed when forecast, the revision to seasonally adjusted data does not happen in the same continuous manner as concurrent adjustment. When forward factors are used there is usually no revision of previous seasonally adjusted data. However, revisions can be made. In practice, these revisions are usually made less frequently and are larger than those for concurrent seasonal adjustment.








4	. How Statistics New Zealand Treats Seasonal Commodities  	in the Consumers Price Index 





The NewThere are a variety of seasonal commodities covered by the New Zealand CPI contains a range of commodities  which are considered to be seasonal..





4.1	. Fresh Fruit aAnd Vegetables





Fresh fruit and vegetables are the only commodities in the CPI where there is an explicit seasonal adjustmentwhere Statistics New Zealand use special seasonal treatment. The current methodology was introducedadopted at the 1993 CPI revision, and involves the use of a fixed- weight basket. This replaces a variable expenditure weight methodology that was used prior to the revision. 





Each item has a fixed expenditure weight for the entire year based on annual average weekly household household expenditure on that item. This practice has made some of the most seasonal items that were included in the CPI prior to the revision , such as apricots and corn, too small to be included, such as apricots and corn. In the current New Zealand CPI, each  (fresh fruit and vegetable items must account for at least 1% of total annual average weekly fresh fruit and vegetable expenditure to be eligible for inclusion expenditure to be in the CPI). The fresh fruit and vegetable index is calculated monthly, like all Food Index items.





The prices for items that show a regular seasonal pattern are seasonally adjusted before the index is calculated. This means that theonly one CPI is calculated - with fresh fruit and vegetables already seasonally adjusted. In the current index, 17 of the 23 fresh fruit and vegetable items in the CPI are seasonally adjusted at present. The Census X-11 procedure discussedmentioned in section 3.3 is used for the seasonal adjustment. F, with forward factors are used, rather than a concurrent seasonal adjustment. 








. The seasonal forward factors used to remove the seasonality from the prices are calculated annually, to be used for the months of the following year. Each item has a different factor for each month. Which of the The choice of which items to seasonally adjust is also reviewed annually. Some items (eg bananas) have no seasonality in their prices eg bananas. Others have seasonal patterns that occur at irregular times, and it is difficult for the seasonal adjustment program to remove these (eg for mandarins). For aA small number of itemscouple of items such as, eg cauliflower like cauliflower and broccoli, there is much irregularity in the price data and onions are it is marginal as to whether seasonal adjustment is of any benefit p.roduces better data.





Prices are collected for all fresh fruit and vegetable items throughout theall year round, or for as much of the year as the item is available in sufficient quantity and quality to be purchased. The items for whichwhere prices cannot be gathered throughout the yearall year round are peaches, nectarines and strawberries. The method used to impute these missing prices for these items is to carry forward the last seasonally adjusted price until the season starts again (or last actual price if the item cannot be reliablye seasonally adjusted). The carrying forward of the seasonally adjusted price is minimises any unusualodd movements in the index due to prices changing for items going in and out of season.





4.2	. Other Seasonal Commodities





No other commodities in the New Zealand CPI have explicit seasonal adjustment special treatment like fresh fruit and vegetables. However, a number Statistics New Zealand hasve adapted their collection of the prices of the regimen items to meet the seasonal nature of eachthe item. All items have an fixed expenditure weight fixed throughout theall year round.





There are a number of items in the CPI that are only priced when in-season (or in periods when most of their expenditure occurs). just purchased in greatest quantities) and tThe price for such items is carried forward when the itemsthey are out-of season. SuchThese items include seasonal clothing, garden plants, ready-to-eat mealssoup and toast, and salads. This pricing method reduces the seasonal fluctuations in the prices and other volatility, as the out-of-season price is held consconstant tois be the same as the last in- season price. In practice, the price between in-season and out-of-season items is quite different. For example the price of garden plants out-of-season is considerablya lot higher when compared withto the price in-season. There are some items that should have no out-of-season price as thesethe are either item either notisn't available or there is no demand for themit. These items include some of the sSports club fees and some of the swimming pool fees.





For clothing Statistics New Zealand only surveys seasonal clothing only at the beginning of eachthe season (ie twice a year) when abundant stocks are available to choose from and before the start of any end-of-season sales. This is in effect a seasonal adjustment using two baskets of winter clothes and summer clothes, where the out-of-season one is held constant. This avoids the price fluctuations at the end of season whenas the retailers offer sales to create further interest in the current season's stock in order to clear it. This is in effect a seasonal adjustment using two baskets, where one is held constant.





For some items in the CPI, prices are surveyed in one designated quarter each year. The prices for these items are then carried forward over the subsequent three quarters, thus assuming that there is no price change in these periods.There are other items in the CPI which have only annual price changes. The current method used by Statistics New Zealand is to price once a year and then carry forward the price. These items include concert charges, sports club subscriptions, tertiary educationuniversity fees, and local authority rates where changes may feed in over more than one quarter. Such commodities may be priced more frequently if there are price changes that necessitate this. For example, the price collection of toll calls has become more frequent since the introduction of market competition in this area. It is possible that sSeasonality can be introduced by the frequency of pricing, as the prices remain constant for three quarters and then change in the same quarter each year on a regular basis.








5	. Overseas Practices 





AThere are a variety of methods that are used overseas for the treatment of seasonal items. The methods adopted by overseas statistical agencies are often the result of such considerations asThis partly is to do with different factors such as data availability and the relative importance of seasonal items in their consumer price indexes in different countries. There is no one "best practice" for the treatment of seasonal commodities.





5.1	. Fixed oOr Variable Basket





Fixed Expenditure Weights





AThere are a numbervariety of countries in addition to New Zealand which useusing a fixed weight basket method for seasonal commodities. As a price is required to be included in the index calculation for each period throughout the year, this method This requires some form of price imputation forimputing the price of seasonal items in the months when prices are not surveyed.for non priced months, as a  price is required throughout the year. CThese countries that use the fixed weight method include Australia, the United States and Canada. Some countries, for example eg Canada,  have shifted to a fixed- weight basket method after previously usinge of a variable weights method.





Germany excludes entirely from the calculation of its consumer price index those seasonal items that are not available throughout the year altogether from the calculation of its consumer price index.





Variable Expenditure Weights





Some countries use a monthly or quarterly basket where the composition, and the thus weights, of the seasonal items vary from month to month. Items selected for a particular month are those that are considered to best represent the group for that month, sometimes excluding any item that has a particularly high seasonal price. Many countries produce their CPI on a monthly basis, which can increase the need to deal with seasonal commodities. Unlike the fixed weight method, tThe use of seasonally varying weights does not require imputation of prices when they are unavailable.





Countries that have a variable weighted basket  include, Japan (fresh fruit and vegetables and fresh fish), Belgium (fresh flowers, fruits and vegetables), Greece, Luxembourg, Spain, Portugal, Austria, Switzerland and the United Kingdom (fresh fruits and vegetables), France (fresh fruits and vegetables, sea food, flowers and plants), the Netherlands (clothing and footwear) and Turkey (fresh fruit and vegetables, and dried fruit, vegetables, fish and poultry). These countries may have other seasonal commodities where they do not use variable weights.





5.2	. Price Measurement





AThere are a variety of methods are used by countries that have a fixed- weight basket to impute prices for out-of seasonal items that use an annual weight basket. 





Carry Forward tThe Last Available Price





Some countries use afollow a carry forward method which involves repeating the last available price for all non price-surveyed months, like New Zealand. These countries include Australia for clothing; Finland for fresh fruits and vegetables, clothing and sporting goods; Norway for fresh fruit and fish, fruits and vegetables, Japan for seasonal items other than food, and Greece and Sweden for clothing and footwear. 





Imputation oOf Price Movements Ffrom Available Commodities





Other countries usefollow a substitution method. This involves imputing missing prices by substituting the price movement of a related commodity. These countries include Australia for fresh fruit and vegetables and the United States for fresh fruit and clothing. 





Canada uses a group imputation method. This method consists of imputing the out-of-season prices for seasonal commodities from the movement of an special  aggregate index created for this purpose. This special aggregate is composed of a number of commodities from the groupaggregate to which the seasonal item belongs. Australia uses this method for fresh fruit and vegetables. For example, in Canada women’s fur coats are priced from September to 


January. From February to August, a price might be imputed from the movements of an index that combined several types of women’s clothing. An adjustment needs to be made when the first in-season price of the item is introduced so that there is no unusual price movement in thatis period due to re-introducing the real prices.





5.3	 Seasonal Adjustment 





Canada seasonally adjusts prices by using forward factors (ie projecting the seasonal factors that have been forecast for the year ahead)annually ahead. The seasonal factors are calculated once a year by running the series of price datatime series through the seasonal adjustment program. These seasonal factors will be used to generate seasonally adjusted indexes for the forthcoming year. The seasonal adjustment is performed at the level of the eight major components of the CPI. The seasonally adjusted All-items Sseries is a weighted average of the eight seasonally adjusted major components.





The United States also uses this method of seasonal adjustment, together with and also an   “intervention analysis seasonal adjustment”, which adjusts for occasional erratic behaviour. This makes adjustments for any index series whosefor which the  underlying trend has experienced a sharp shift, or where a large irregular value has occurred. An example of a trend shift was observed when gasoline prices changed due to the action of the Organisation of Petroleum Exporting Countries cartel. These points for intervention have to be both substantial and identifiable. In recent years the United States has used intervention analysis for gasoline, fuel, new vehicles, women's apparel, and tobacco and smoking products indexes.





Canada and the United States both use variants of the X-11 procedurethe X-11 ARIMA program for their seasonal adjustment, which is a successor of the X-11 procedure.





A variety of European countries compile a moving average of monthly indexes and attribute the average to the latest month used. These countries include France and Luxembourg (12- months moving average), Belgium, and Italy (13- months moving average). This is a form of seasonal adjustment, obtaining a smoothed value. Luxembourg uses monthly bases prices in calculating the consumer price index, also a form of seasonal adjustment. 








6	. Current Issues





This section discusses current issues relating to seasonal adjustment in the New Zealand CPI. As well as covering issues specific to seasonal commodities, sections 6.3 and 6.4 will deal with There are some general issues resulting from seasonal adjustment for the CPI that go beyond the treatment of seasonal commodities. These are covered in sections 6.3 and 6.4.





6.1	. Methods oOf Dealing wWith Fresh Fruit aAnd Vegetables





Fresh fruit and vegetables have long been difficult seasonal commodities in the CPI. Their treatment was changed at the 1993 CPI revision to a fixed- weight method. Prior to that, the a variable weights method that had been used since 1949 in various forms since 1949. ItThis involvedwas the use of a seasonal basket with different items and weights every month. These item weights were subject to the constrainted that they summed to add to the same total fresh fruit and vegetable expenditure weight every month though. Each item had a different base price for each month that - incorporateding seasonal factors derived at the time of the CPI revision and not updated till the next revision. 





The expenditure weights and base prices were derived to reflect a "normal" year's expenditure, rather than whatnot what actually may have happened in the reference year of the revision. Theis use of normalised data meants that comparisons from one period to another could be affected by trying to compare with notional prices rather than actual market prices. Thisthat never really existed. This approach was also complicated to use, and interpret and required considerable time to calculate new item weights and base prices, and the resultresultant index was difficult to interpret. 





Furthermore, tThe different monthly base prices were not adequately removing the seasonality in the price index. The complexity of the methodology made it difficult to determine why this happened. One possible reason was that the actual prices had different seasonal price movements than the normalised base prices in the index. Another is that the seasonal factors used to derive the monthly base prices were only revised at each CPI revision and therefore did not cope well with changes in the seasonal price pattern.





The forthupcoming CPI revision is the first since the change in fresh fruit and vegetable methodology., It provides an opportunityand is a time to evaluate the new treatment and determine whetherif it should be continued or modified. The present fixed- weight method is more straightforward in terms of calculating weights and interpreting index movements. It also makes regular reviews of item seasonality possible. However the treatment of items that are not available all year round is an ongoing issue, although Statistics New Zealand we hasve taken steps to minimise the problem.





However, volatility is still present,The index is still very volatile, with large irregular movements (positive or negative) driving the monthly Food Price index. The effect is not as noticeable in the quarterly CPI. There are The volatility is due to two main reasons for this volatility. Firstly, - the price data may not not being in tune with the expected season for the seasonal adjustment factors, and secondly, or random fluctuations like "gluts" or shortages of items can affect the prices. The short shelf life of these commodities also influences their prices. 





Graph 1 shows the volatility in the fresh fruit and vegetable price index from the CPI and illustrates the volatility in this index. Graph 2 shows the impact that seasonal fresh fruit and vegetables have on the quarterly CPI, by displaying the quarterly movements in the CPI if there was no seasonal treatment of fresh fruit and vegetable prices.





New Zealand fresh fruits and vegetables are very prone to exhibiting price behaviour different fromto their “expected” seasonal pattern. This is most commonly due to “unseasonal” weather damaging crops or delaying their harvest. Every year there are hail storms, or floods, or droughts or frosts that affect some of the CPI items. New Zealand’s small size means that one local event can have a large effect on national average prices. These departures from the expected season can be more apparent in seasonally adjusted prices than unadjusted prices. 
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However Statistics New Zealand  we isare now more confident that the irregular movements in the index of fresh fruit and vegetable prices are due to the volatility of irregularities in the data, rather than being a possible by-product of the method used for the index compilation.





Some issues have been explored to see if the fresh fruit and vegetable index can be improved. These include:


(1) seasonally adjusting the aggregate fresh fruit and vegetable index


(2) applying seasonal adjustment at the regional level


(3) using concurrent seasonal adjustment instead of forward factors


(4) developing a revisions policy for seasonally adjusted indexes.





Seasonally Adjusting tThe Aggregate Fresh Fruit aAnd Vegetable Index





Currently each item deemed to have a regular seasonal pattern is individually adjusted. This is done on a monthly basis. An alternative is to seasonally adjust the total fresh fruit and fresh vegetable indexes, or total fresh fruit and vegetables index. This does produce a slightly smoother series, but does not give a great deal of improvement. Some items such aseg broccoli and bananas are not seasonal but have very irregular prices data over time, and this cannot be removed. Excluding seasonal fresh fruit and vegetable items from the index ( a possible practice) would therefore not help remove all volatility from the fresh fruit and vegetable index.





Applying Seasonal Adjustment at the Regional Level





A second issue is whether seasonal adjustment at the regional level may produce better results. Research by Statistics New Zealand has shown that prices in different centres in New Zealand do have different magnitudes in their seasonal patterns. However, the timing of these patterns during the year is quitemore consistent and there is no significant improvement to the resultant indexseasonal adjustment from using regional seasonal adjustment.  





Using Concurrent Seasonal Adjustment Instead oOf Forward Factors





Another issue is whether the seasonal adjustment factors should be calculated concurrently (ie every period from all the available data), rather than the current approach of producing an annual forecast of the following year's seasonal factors. It has been thought that moving to concurrent adjustment might offer an improvement in coping with changes in seasonal patterns. Some initial research has shown that this may not offer much improvement in reducing volatility either.





Revision Policies fFor Seasonally Adjusted Indexes 





The use of concurrent seasonal adjustment is introduces a fourth issue, which is whether to revise seasonally adjusted indexes. The estimation of the seasonal factors for a series of numbers, and the trend, requires several years’ data. Data for nNew periods added to the end can alter the trend and seasonally adjusted series for several periods back in time, as they show whether a suspected change in trend was actually just an irregular point, or the modification of a seasonal pattern allows a smoother adjustment for several periods once enough data of the new pattern is available. This means that previous values of the seasonally adjusted data are better estimates, but the seasonally adjusted values for the most recent periods should be treated as provisional.





At present Statistics New Zealand does not revise past values of the CPI or its components. The current method of using a set of forecast forward seasonal factors means that the issue of revision of seasonally adjusted data can be  by-passed.is not an issue, but t The introduction of concurrent seasonal adjustment would mean this revised data was regularly available, and raises the question of whether to make use of the benefits of revised data. Statistics New Zealand does not make such revisions to the CPI as it considers that feels this would introduce some uncertainty with respectdoubt to its value as an inflation indicator or its’ uses in contracts. However, Statistics New Zealand does use concurrent seasonal adjustment of other economic data, and these are subject to revision following the initial publication.Other economic data seasonally adjusted by Statistics New Zealand is adjusted concurrently and past values are revised.





If fresh fruit and vegetable prices were not seasonally adjusted, there would be significant seasonality in the index of food prices (monthly or quarterly) and even some would even be observable at the all-groups level of the CPIat the total CPI level.





6.2	. Treatment oOf Other Seasonal Commodities iIn tThe Consumers 	Price Index





Investigations into the seasonality of other commodities in the CPI, or commodities thought to be seasonal, has recently been done in SStatistics New Zealand. The focus of these investigations was to establishThis looked at items other than fresh fruit and vegetables. This looked to see if there was a seasonal pattern in the prices of items other than fresh fruit and vegetables by trying to seasonally adjust the price index for these items. A number of quarterly series were looked at where seasonality was suspected to exist for a particular commodity. 





Some of the items that were found to be seasonal in price were: flights overseas airfares to specific destinations like London and Fiji (the aggregate of flights which goes in the index is not seasonal), hotel accommodationexpense, clothing, footwear, garden supplies, toys, heating, primary and& secondary tuition feesstudy, beef and shell fish. Detecting seasonality for these commodities does not necessarily mean that the indexes they contribute to are seasonal.





Graphs 3 and 4 show examples of twoa couple of seasonal component indexes of the CPI, and the effect of seasonal adjustment. 
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Currently no seasonal treatment is being performed onmade to these seasonal commodities in the CPI. It would be possible to seasonally adjustment theirA possibility is that seasonal adjustment could be made of the p prices to remove any seasonal influences from the CPI. These items with seasonal prices comprise around 9 % of the CPI weight, with  (fresh fruit and vegetables contributinge a further another 1.6% on top of this).





It has been observed that tThe items with seasonal prices haved different seasonal patterns that will be are partlysomewhat cancelled out by each other when aggregated.d, However, more of the March and September seem to commodities investigated had peaks in their prices in March and September than other quarters.be quarters more likely to have a peak in the seasonal pattern of prices, This meansmeaning that that it is possible some of this seasonality is reflectedis found at the aggregate CPI level.





There are also items that have seasonal fluctuations in expendituresale patterns asthat are a result of change in supply. Other items have seasonal fluctuations in purchasesale patterns asthat are a a result of change in demand. These include clothing, swimming pools, footwear, and seasonal sport fixtures and coal.


 Those items or services that have seasonal variation in demand might not have seasonal prices. For example, coal does not decrease in price during the summer quarters as demand decreases. 





A variety of items are were thothought to be seasonal in expenditure, but dodid not have corresponding seasonal prices when tested. Although the quantity consumed throughout the year is seasonal, this does not correspond with seasonal prices. Others just aren’t as seasonal as expected. Theyse items include frozen confectionery, dairy products, soft drink, gas, general practitioners' services, and cough remedies.





These seasonal items tested which do no't have seasonal prices comprise anothercomprise around another 16% of the overall expenditure weight of the CPI. Although their seasonality does not directly affect price movements, these items have an impact on how prices are collected for the CPI. It is possible there are other seasonal commodities that have not been considered.





Therefore, all seasonal items, whether seasonal in price or expenditure, including fresh fruit and vegetables, represent in total more than 25 percent of the CPI item weights.





6.3	. Calculation oOf Trends





The trend series is smoother than seasonally adjusted data because irregular values have been removed as well as the seasonal pattern. This series can produce a long- term smoother series for thoseof interest to  analysts who are not as interested in short-term movements in the CPI. Statistics New Zealand does not use a trend series in the CPI. However, tTrends are released for some other economic series such as retail sales.. 





Using a trend for fresh fruit and vegetables would remove the short-term volatility. Trends have similarthe same revision issues as seasonally adjusted data, especially for the most recent periods where new data can revise the estimate of trend direction for the previous period.. They cannot be produced from the forward factor method, as irregular events cannot be predicted.





A trend could also be estimated fortaken of the total CPI to provide a smooth long-term inflation indicator. However it would also introduce confusion for users if this was supplied as an alternate CPI.





�
6.4	. Publication of Separate Indexes





Some countries (eg Canada, United States) publish a CPI with seasonal adjustment as well asand a CPI without seasonal adjustment. This allows users to choosehe choice of which form they want to use. IIt can also lead to confusion about  which measure to use, and which is the "official" one. However, this approach means that the adjusted CPI may be able to be revised for changes in the seasonally adjusted data, depending on which is the official series.. 





The adjustment that Statistics New Zealand makes for fresh fruit and vegetable prices is done before the index calculation, but two separate indexes could be produced. A separate trend index could also be produced. Statistics New Zealand would then have to advise users which form of the index was most suitable for their needs.





The CPI can also be published excluding seasonal items (as well as the regular one including them). The United KingdomBritain does this. Currently, Statistics New Zealand publishes the analytical series for the CPI excluding each of the major groups (eg Food, Housing, Credit Sservices). Statistics New Zealand’s monthly Food Price Index is published both including and excluding fresh fruit and vegetables. 








7	. Conclusion





The treatment of seasonal commodities in a CPI is not a straightforward matterarea. However, seasonality is an important issue in the CPI when movements from period to period are of high interest. This paper has defined what seasonal commodities are and how they can influence movements in the CPI. The treatment of seasonal commodities in the New Zealand CPI and CPI's overseas has been examined. Issues relating to the treatment of fresh fruit and vegetables, and other commodities have been discussed.





Issues relating to the treatment of fresh fruit and vegetables, and other commodities, have been discussed. Statistics New Zealand has seasonally treated fresh fruit and vegetables for some time. At the lLast revision a new fixed weightbasket method replaced the variable weight method, andthe fixed basket with regular reviews of seasonal adjustment factors wereas introduced. T, and the continuation of this methodology has to be examined. The new method is less complex to understand and operate, but has introduced problems of adequately imputing prices for out-of-season items.





There are many other commodities in the New Zealand CPI which have seasonal variations in their expenditure for which no treatment is made. Some of these have seasonal variation in their prices which can influence the CPI and affect its value forvalue as an inflation indicator some users.





The treatment of seasonal commodities in the New Zealand CPI and in overseas CPI's has been examined. There are a variety of techniques that can be used for including commodities in the index regimen and the subsequent imputation and seasonal adjustment of data. There is no defined “best practice” internationally thatfor treating seasonal commodities which can be used to provide a guideline on how to treat seasonal commoditiessuch items them in the New Zealand CPI. 





Issues can arise when the treatment of seasonal commodities is considered, including the revision oflike revising seasonally adjusted data, the use of trends, and how to publish the resultant indexes. indexes arise when the treatment of seasonal commodities is considered





Even if techniques like seasonal adjustment and trend estimation are not used in the published CPI, they can be used by Statistics New Zealand to improve analysis and understanding of the CPI for explanation to users..
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Issues for discussion by the Revision Advisory Committee





Should Statistics New Zealand attempt to treat seasonal commodities in the CPI?


Is Statistics New Zealand using acceptable methods at present? 


Should Statistics New Zealand review the treatment of fresh fruit and vegetables - either the creation of the regimen or the seasonal adjustment of prices?


Should Statistics New Zealand investigate further the existence of other seasonal items and how to treat them?


Should Statistics New Zealand be producing trends for use in the CPI?


Should Statistics New Zealand be publishing separate indexes with and without seasonal adjustment ?
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