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�Executive Summary



The retail environment in New Zealand today, is both dynamic and competitive offering the consumer a range of goods and services more extensive than in any other period of New Zealand history.



The role of the statistician in calculating the CPI is to measure as accurately as possible, the price movements of this range of goods and services purchased by private New Zealand households.  The task and how accurately it is performed depends on a number of variables including, sample frames and size, geographic location, quality control and the representativeness of the items priced.  



This paper is one of ten papers written for the CPI Revision Advisory Committee.  It is concerned with the pricing strategies and mechanisms currently employed by  Statistics New Zealand to obtain accurate weighted average prices and touches on possible future developments for responding to changing consumer and market behaviour.  Conceptual issues such as generic pricing and possible future developments particularly with reference to modelling prices and price collection are also covered.



The selection of outlets and outlet weights are not covered in this paper but in Regional Coverage in the CPI.

�Discussion Issues for the Revision Advisory Committee



1	Imputation is used for the estimation of prices when acceptable prices are not available.  In the Consumers Price Index, the main reason for imputing prices is unavailability e.g. when goods and services are temporarily out of stock.  Currently, Statistics New Zealand imputes prices by carrying forward the previous available price for a limited period.  However, it is possible to estimate prices directly particularly for seasonal commodities. Changes in methods of imputing prices will depend on the outcome of any studies undertaken  and available funding at the time.



2	The practice of calculating national average prices (with no corresponding regional average prices) could be extended to calculating a number of enterprises which price their goods and services regionally or nationally and where the same specials and discounts throughout the country.  How national prices are applied by each such enterprise would need to be monitored?



3	Currently Statistics New Zealand prices over 700 distinct items throughout the country.  The potential for reducing the number of items that are priced will be investigated.  



4	Currently Statistics New Zealand introduces new items into the Consumers Price Index during the five yearly major revision.  However, Statistics New Zealand would like to introduce new items into the Consumers Price Index between major revisions.

	

5	The advantages and disadvantages of purposive and probability sampling have been outlined in the paper.  The 1991 Consumers Price Index Revision Advisory Committee recommended that Statistics New Zealand should continue to use purposive sampling for selection of prices in the Consumers Price Index.

�Recommendations



1	That Statistics New Zealand should investigate the possibility of introducing new imputation techniques to estimate prices when they are not available.



2	That the direct measurement of national average prices only (with no corresponding regional average prices) be extended, where practical, to other items in the Consumers Price Index regimen.



3	That where possible Statistics New Zealand reduce the number of items priced for the Consumers Price Index without compromising the quality of the price measures in the Consumers Price Index.



4	Statistics New Zealand should, when appropriate, introduce new items into the Consumers Price Index between major revisions.



5	That Statistics New Zealand will continue to use purposive sampling for the selection of items prices in the Consumers Price Index.
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�1	Introduction



Consumers continue to experience an increasingly dynamic and competitive market in the goods and services offered for sale.



In the last few years, New Zealand consumers have been offered a range of new commodities such as cell phones, 96 octane unleaded petrol, private television and internet services, new restaurants, computers and housing materials.



Advertisers have stressed convenience, health, improved quality and a better lifestyle to help sell products, while consumers are choosing between shopping days, product, brand, size, a variety of outlets and payment options such as credit or interest free terms, a number of payment methods eg cash, cheque, credit card, automatic payment or EFTPOS and the possibility of receiving a gift or discount if a particular model is purchased at a particular time or outlet.



The price a consumer pays for a good or a service is a combination of the competitive nature of the consumer manufacturing and retail market, new innovations, improved and eye catching packaging, sales strategies and gifts, improved quality of the good or service, manufacturing costs, import tariffs and taxes, domestic and international demand and supply.  



All this affects how, when and what a consumer pays.



The Consumers Price Index (CPI) is designed to measure the change over time in the price of a basket of goods and services purchased by private households in New Zealand.  To do this, prices of goods and services are collected periodically using a variety of surveys.



Not all brands, products or outlets are surveyed.  This would be a time consuming, expensive and onerous task.  Instead, during a CPI revision, Statistics New Zealand selects a basket of goods and services to represent the goods and services purchased by all private New Zealand households.  An accurate measure of the overall price change is obtained by periodically surveying the prices of the commodities in the basket. 



This paper mainly deals with the practical issues of surveying the prices of commodities chosen to represent purchases made by New Zealand households.  It examines the various methods used to survey prices and the problems incurred when determining the actual price consumers pay given the variety of choices available.  Possible future developments in the price collection area are touched on briefly.

�2	Background

2.1	The Importance of Pricing



A pure Laspeyres price index measures the change in the price of a fixed basket of goods and services. The CPI, however, is far more responsive to price changes than to weight changes. Prices are likely to be more volatile, increasing or decreasing more frequently than any changes in the level of expenditure on goods and services (ie the weights in a price index).



“Take more care about the prices than the weights”�



Edgeworth highlighted this many years ago.  The emphasis that Statistics New Zealand puts on the collection of prices and the calculation of the weighted average price is a commitment to having prices that are representative, reliable, accurate and timely.

2.2	General Pricing Principles 

Introduction



This section outlines the practices that Statistics New Zealand currently uses to collect prices for the CPI.



In most cases, the mid point of the quarter is the point chosen for measuring the price prevailing in the quarter.  Goods and services exhibiting volatile pricing behaviour are often collected monthly, or in the case of fresh fruit and vegetables weekly.  In these cases, the prices collected over the quarter are averaged to represent the price prevailing in the quarter.

Frequency of Price Surveys



The frequency of price collection for an item depends on the volatility of the price and the weight assigned to the item in the CPI.  If the price tends to fluctuate or it represents a significant weight in the CPI, it will be collected more often eg prices are collected weekly for fresh fruit and vegetables and telephone calls but monthly for other food, petrol and mortgage interest.



Conversely, prices which are more stable or have a smaller weight, are collected less often saving both time and costs while maintaining accuracy.   These are usually collected at the mid-point of the quarter except for seasonal items which are collected at the beginning of the season.  Items are priced annually when it is known that the prices are set once at a particular point in the year eg tertiary education fees.

�Out of Stock Items



At times, commodities priced are not available as they may be temporarily out of stock or permanently removed from sale.  If a commodity is removed from sale from an outlet, then it will be priced where possible in a similar outlet.  When it is no longer available, or another item is clearly more popular, it will be replaced eg records were replaced by compact discs.



If an item is temporarily out of stock the price is carried forward from the previous period.  Carrying forward can occur for a number of pricing periods depending on the frequency of the price survey.  After a specified number of times the outlet or item will be replaced�.  This is the only imputation method used, although different imputation methods can be adopted.

National Average Prices



A number of weighted average prices in the CPI are calculated from national prices rather than aggregating weighted regional prices eg mortgage interest, purchase and construction of new dwellings, section prices and motor vehicle registration.  This means that the regional indexes includes prices that do not necessarily relate solely to individual regions.  



This can occur for the following reasons:



prices are controlled by a national authority and the same price applies to all regions eg motor vehicle relicensing; 

where the expenditure of the households is not necessarily limited to the area of residence eg hotel and motel accommodation; and 

the sample size precludes any regional data from being derived due to a high sample error ie regional samples may mean a high sample error whereas an aggregated national sample may lead to a lower sample error eg purchase and construction of new dwellings and other rents.

2.3	Price Survey Methods



Prices are surveyed by personal visit, by mail, by telephone enquiry to outlets or directly from collection agencies (administrative or electronic collection).  The appropriate technique for collecting prices depends on a number of factors which are discussed below.

Personal Visits by Statistics New Zealand Interviewers



Most of the surveys of prices for the CPI are carried out by Statistics New Zealand's staff making personal visits to retail outlets.  Prices are collected from the shelf, window or wall (eg a menu in a restaurant) or with assistance from the retailers.



This is a time consuming and resource intensive task.  However, the complexity of obtaining accurate shelf prices means that postal surveys would not provide the required quality.  Personal visits also ensure that the movement in the CPI is based on the shelf price (on occasions this could differ from the price the consumer actually pays).



During pricing any changes in the quality or quantity is discussed with the retailer providing on the spot information on changes and advance information on pending changes to products.



This method places a lower burden on the respondent compared with postal surveys.

Postal Surveys



Postal surveys are implemented where it is not practical for an interviewer to pay a personal visit to an outlet or where a price can be accurately obtained from a questionnaire eg



the outlet for a particular commodity is difficult to visit;

national policies are set at a head office as in the case of mortgage interest; or

prices may depend on the vendor evaluating a set of factors in the specification and providing a quote after appropriate deliberation, as with conveyancing costs.



A list of CPI postal surveys can be found in Appendix One.

Telephone Surveys



Telephone surveys are used in a very limited number of cases as they are not considered as reliable as a personal interview or postal survey.  Problems with telephone surveys include obtaining incorrect prices due to misinterpretation, misheard information or wrongly recorded data.  On the whole, telephone surveying is restricted to a few specific cases eg:



the outlet is in a remote area requiring extensive travel and time to personally obtain the prices.  This is the case for some milk treatment stations; 

the contact person may not be available and repeated visits may be required to obtain the required prices; or

where the item is clearly and unambiguously defined, and the retailer is likely to take the price from a list e.g. concrete blocks or roofing iron.



Telephone contact is used in the editing process to check price movements recorded from postal surveys or to remind late respondents.

�Administrative Surveys



Where possible Statistics New Zealand uses electronic information directly obtained from agencies eg section prices are calculated from Valuation New Zealand data and  rentals from Housing New Zealand data.  Although using this data means that prices are reliable and individual respondent burden is minimised, it is sometimes not as timely as other methods.

2.4	Sampling and Selection

Outlet Sampling



Statistics New Zealand collects prices from many organisations including government departments, companies, self employed people, shops as well as from farm gates, direct mail outlets and companies selling door to door.  In the near future, ordering from companies with Internet sites will become more common.



The range and number of outlets included in the price surveys are constantly monitored and changes are made on an on going basis to reflect the continually changing environment of the retail market.

New Products



In New Zealand the number and range of products is continually changing.  Even since the 1993 base period the range of products that consumers are able to purchase has expanded remarkably. 



1996 saw the introduction of 96 octane unleaded petrol and Telebingo while Kiwiair went into receivership.  In the previous year, Housing New Zealand introduced their homebuy scheme, the first fast ferry crossed Cook Strait and new pay television channels were launched.�



Strategies in place to deal with this changing environment will be discussed later in this paper but Statistics New Zealand recognises that ongoing investigations are now required particularly in the introduction of new goods, the items priced for the CPI and the outlets selected for pricing.�

2.5	Selection of Items



The CPI is designed to measure changes over time in the price of purchasing a fixed basket of goods and services purchased by private households in the base period. To achieve this objective it is neither feasible nor necessary to monitor the price behaviour of all commodities in the 'basket'.  An accurate measure of overall price level change can be obtained by periodically surveying the prices of a representative sample of those commodities, given the following broad constraints:



the sample must represent the range of commodities purchased by private New Zealand households;

price movements must be typical of the range of commodities the item represents;

it must be practical to survey prices for the selected commodities at regular intervals over the life of the index;

the price of each commodity of the same quantity and quality must be surveyed at each period (otherwise prices will be adjusted); and

price surveys should occur frequently to ensure that price changes register in the index in a timely fashion.



There are two general approaches used to select commodities to be priced in a price index - purposive sampling and probability sampling.  In 1991 the CPI Revision Advisory Committee confirmed the use of  purposive sampling methods to select commodities to be priced in the CPI.  Probability sampling may become easier in the future with the availability of electronic data bases but at the moment it remains costly in terms of both time and money.

Probability Sampling



Although probability sampling is not used for the selection of items in the CPI it is used to select outlet samples for some CPI postal surveys such as dwelling rentals, construction costs and conveyancing services.



Definition



Briefly, probability sampling is a method which allows each item a known chance of being selected in the sample ie each item has a known chance of selection.  More sophisticated sampling methods can ensure that the probability of selection is in accordance with some pre-established criteria.  For example, in selecting meat cuts, beef, sheep and pig meats can be selected in numbers which are proportional to the expenditure on each.



advantages 



Probability sampling has the following advantages:



there is no subjectivity in the selection process, so any  possible influence or unconscious bias in determining the commodities to price is removed; and

the sample error can be measured. This does not include non-sampling errors like the recording of incorrect prices, non response, processing errors, design errors and incomplete or incorrect specification of sampling frames.



�disadvantages 



There are a number of disadvantages:



difficulties may arise in establishing suitable sampling frames.  A complex listing of all commodities within each expenditure group purchased by households is required along with data on relevant criteria for selection and price ranges; and

It is not always possible to express the relative importance of each commodity numerically.



the practicality of probability sampling for selecting items



In the future, probability sampling could be used to select items to be priced.  Information on purchases from outlet or national databases would be used. It would enable the brand and size of items priced to differ between outlets and regions making the items more representative than currently.



There has been no study undertaken on the feasibility of introducing probability sampling as a means of selecting outlets.  It is likely that significant costs would be incurred during the setting up period.  Additional costs would also be incurred when items need to be reselected due to the unavailability or the introduction of new items.



Although, probability sampling would enhance the quality of the CPI because the sample error could be measured, it is unlikely given the current resources that Statistics New Zealand would introduce probability sampling in the near future. The additional quality that would result from probability sampling is not known.

Purposive Sampling



As it would be impossible for Statistics New Zealand to price all purchases that New Zealanders make commodities are chosen by using purposive sampling.



These commodities, (mostly selected from the Household Economic Survey�), are priced and the prices collected are assumed to represent the movement of all items within the group. The commodities selected are judged to have a high probability of having similar price movements as they are sufficiently similar to other items in the group they represent.

	

Within each group in the CPI, the approximate number and general characteristics of the commodities to be price surveyed are identified.  The number to be selected depends on the:



importance of the group;

the expected variation in price movements (eg a range of fresh fruit and vegetables are priced reflecting the diverse price movements of different items); and

the variety available for the product eg a number of models of used cars are priced compared with say, petrol which has prices collected for just three items, unleaded 96 octane and 91 octane and the petrol additive.



Where customers are unlikely to chose between brands, Statistics New Zealand uses 

generic pricing ie the price collected will be that for the cheapest available.

2.6 	Time Lags



Not all price data is available when it is required.  This means that not all item price movements are included in the index in the quarter in which the price change actually occurs. This introduces a time lag.  The number of lags incorporated in the CPI has steadily declined over time as improved methods of data collection have been devised.  



Statistics New Zealand continues to try and reduce the time lags in the quarterly CPI. 



Full quarterly lags occur when prices are collected from administrative surveys eg section prices from Valuation New Zealand . 



Partial lags occur when survey respondents are asked to quote a fee for a service that occurred in the previous period eg real estate agents fees, loan application fees and solicitors fees apply to the previous quarter's property prices while hire purchase charges on furniture and household appliances are those applied to prices of the relevant commodities in the previous quarter. 



Mixed lags occur in mortgage interest as some financial institutions are unable to provide data at the middle of the month.  In this case (about 30% of the total portfolio) prices from the end of the previous month are taken.



Irregular lags can be a result of pricing on a set day or when a commodity is not available in the exact form required.  Where it is known that this situation is temporary, the previous price is carried forward.  This can also cause a lag as price movements may not be captured in the period they occur. The commodities most often affected are food, clothing, sports equipment, heaters, toys and International Airfares.

3	International Pricing Practices

3.1	Pricing



While all OECD countries publish a monthly CPI except for Australia, New Zealand and Ireland, most countries vary the frequency of pricing to reflect the volatility of prices of some goods and services.  



Many countries price fresh food at least twice a month, while many other prices are collected on a monthly basis.  Those prices that vary less often are collected less frequently eg local authority rates and sports club fees.

3.2	Number of Items Priced



The average number of items priced averages around 600 but there is a wide range between individual countries eg about 1200 items in the Netherlands, 700 in New Zealand and 300-400 Finland and Turkey.�  In some countries quite a sizeable proportion of the prices are collected centrally and many are collected quarterly with a number of prices carried forward in the intervening months.



More information on price collection in New Zealand, Australia, Canada, United States of America and Sweden is available in Appendix Two. 

3.3	Number of Prices Collected



The number of separate prices collected by each country for the calculation of the CPI differs greatly eg Australia collects about 100,000 prices each quarter, while Canada collects 110,000, the United Kingdom 150,000 compared with New Zealand collecting almost 140,000 prices each quarter.

3.4	Purposive and Probability Sampling



Like New Zealand, most European Community countries, as well as Canada and Australia use purposive sampling for selecting the items priced while the United States of America uses probability sampling.

4	Reasons for Price Changes



When a consumer purchases a good or service they have many choices to make.  These can include which price, brand, outlet, financial offers, discounts and gifts and type of payment to choose.  As retail competition intensifies it is likely that the range of options consumers face will increase.



The price collected should reflect the cash price that consumers pay for the good or service.  In reality, the cash price can at times be difficult to determine.  Marketing strategies used by retailers, and which cause problems in determining the price are now examined together with the current treatment for pricing in the CPI, problems incurred and applied solutions.

4.1	Quality Changes



Price changes often accompany a change in quality.  As a price index should exclude all price movements due to changes in the quality of a good or service it is imperative that quality assessment must be completed accurately.  This can pose serious problems for the statistician as assessing quality can range from the benefit of adding air bags to new cars to changing the cooling agent in refrigerators from CFC (chlorinated fluoro carbon) to HFC (halogenated fluoro carbon).�

4.2	Quantity Changes



A price may change when the quantity of the product alters.  The price change may not be directly proportional to the quantity change and in fact the price may increase when the quantity drops or vice versa.  Where a quantity change is relatively straightforward, quality control is simply a matter of appropriate price scaling.  But this is not always the case and some further quality assessment may be necessary to ensure that the correct pure price movement is captured.

4.3	Discounts



Discounts are offered on many purchases eg to card or coupon holders or sub groups of the population such as senior citizens and students.  Except in a few cases, such as theatre admissions, discounts are only included in the CPI if they  are available to all consumers.  During the CPI revision Statistics New Zealand will be investigating the possibility and practicalities of including other discount prices in the CPI. 



When discounts are offered on a regular basis and where there is assumed to be no brand loyalty the cheapest available price is collected.  Items in this category include  bread, some frozen and dairy products, flour and sugar.

4.4	Disguised Price Changes



Problems can arise when quality changes occur either with or without price changes.  The quality of a commodity may have been reduced while the retail price remains the same or increases only slightly.  In terms of the CPI concept, price increases have in fact taken place, but the quality change can be difficult to detect or quantify or the tests may be impractical.  The opposite problem occurs when the quality of a commodity is improved while the price remains the same or falls.

4.5	Changes in the Production or Materials Used



Differences in the production or material of manufacture of a product can affect the quality or function of a commodity.  These in turn may effect the price eg a microwave-proof bowl has more uses than one which is not microwave-proof.

4.6	Packaging Changes



A change in the styling, packaging and presentation of an item is rarely considered to be a quality change, if the quality of the contents is not affected.  However, a change which improves the contents, or their usefulness, would be a change in quality eg packing bread in a plastic bag is a quality improvement if the bread remains fresh longer.

4.7	Unsolicited Additions or Free Gifts

Free Gifts



During promotional exercises, manufacturers sometimes include unsolicited additions to their products.  These can range from simple collector's picture cards to a ball-point pen given "free" with a packet of disposable razors or a microwave given away with a lounge suite.



Currently Statistics New Zealand does not adjust the price if the “gift” is not essential to the functioning of the purchased product.  Prices are adjusted if the gift enhances the consumer's enjoyment of the commodity being purchased eg free petrol is offered with the purchase of a new car.  The price would not adjusted if the free gift was a microwave as it is not relevant to the purchase and there is no perceived improvement in the quality of the car.

Warranty



Currently Statistics New Zealand does not adjust the price to account for service warranties when a car or appliance is purchased.  There is some debate about whether the availability of the warranty improves the quality of the purchase or merely, when used, raises the quality of the purchase to the consumers expected standard.

Interest Free Terms or Hire Purchase



Interest on hire purchase is included separately in the index under Credit Services.  In the New Zealand CPI the cost of purchasing a commodity and the cost of credit raised for its purchase are treated separately.  Interest free credit can be viewed as affecting only credit costs and not the price of the commodity itself.

4.8	Trade ins



In theory, the difference between trade-in value and the actual value should be deducted from the recorded price.  In practice, because each situation is different and second-hand goods are difficult to value, it is not possible to take account of  these trade-in allowances.  

4.9	Forced Price Changes



Prices can change when one style changes and the older-style disappears.  The customer has been forced to make the change.  This is the case, for example, with the mandatory installation of safety equipment or of anti-pollution devices in motor vehicles.



The increase in price may accurately reflect the increase in quality, but if consumers prefer not to have the new equipment, they consider themselves worse off.  Nevertheless it is still appropriate to treat the change as an increase in quality and not as a price increase.  The CPI is intended to be an objective measure of price changes and measuring the impact of subjective changes in satisfaction is outside the scope of the index.



5	Issues for Price Collection

5.1	Introduction



There are two fundamental questions which must be answered when collecting prices for a CPI.  The first is what price to take, the second is the time of pricing.  Current procedures taken by Statistics New Zealand have been discussed earlier in this paper and these have alluded to certain difficulties.



Discounts are offered in many forms ranging from discount coupons received in mail boxes to those offered to senior citizens who purchase certain goods or services.  For the CPI, discounted prices are difficult to price as they are not necessarily available all the time, may be offered to some but not all consumers, and may depend on the method of payment or the quantity purchased.



The ILO offers some advice�:



on discounts



“If a rebate or discount is given on purchase, then the net price should be reported.  But if purchases have to accumulate to a certain amount before any rebate is gained it is probably best to ignore the rebate...”



on free gifts



“Sometimes purchases offer free gift after a an accumulated number of purchases eg free book after 15 books bought.  If a discount is available as an alternative to this free gift then the discounted price should be taken otherwise discount (do not take account of) the gift.”

on discounts to particular sub groups of the population



“If discounts are confined to particular groups of customers, then price discrimination is involved (eg to trade customers or employees).  Then the most appropriate price for most consumers chosen...or if pensioners are accorded a low price then this price should be recorded separately and explained”.



in the case of trade-ins



“In general, the price reduction ... trading in an old item is very difficult to evaluate, since the trade-in value may be negotiable in each case.  It is therefore best to report the cash price which the seller will accept.  Even in the case of cars, where trading in is common, dealers will often be ready to quote a cash price.”



for a free gift



“If the bonus consists of an extra amount of the item and the total quantity remains within the range of sizes in the specification, then it is possible to note both the new size and that it is a sale price.  But if the bonus consists of providing some other item “free” along with the new item bought, then the price must be adjusted downward by the estimated retail value of the “free” item.”   �

5.2	Techniques Used when Changing Items Priced



When an item is no longer available it is replaced by a new item.  The price of the replacement commodity is adjusted to allow for quality differences between it and the commodity it has replaced.  Both the continuity and the validity of the index must be maintained.



In practice, the action taken to incorporate a replacement commodity into the index involves one of the following techniques. �

Butting



The price of the new commodity is inserted directly into the index as a replacement and no adjustment is made to compensate for quality change.  This technique is known as butting and involves the assumption of a nil quality change.  Statistics New Zealand uses butting when they are convinced that there is no change in quality between the old item and the replacement item ie any price change is a pure price change.

Pure Splicing



The ratio of the price of the replaced commodity to that of the replacement commodity at the changeover period is calculated and all future prices of the replacement commodity are scaled accordingly.  This technique is termed pure splicing and assumes that any price difference between the replaced and replacement commodities is entirely due to quality difference.

Partial Splicing



Where the price difference between an obsolete commodity and its replacement is attributed to a combination of quality differences and a genuine price change, a mix of splicing and butting is applied known as partial splicing.  Statistics New Zealand regularly uses this technique after consultation with retailers and manufacturers.

5.3 	Maintaining the Integrity of the Consumers Price Index when Managing Quality 	Change



Statistics New Zealand uses the most appropriate techniques to deal with quality change.�  



The most significant type of change occurs when the quality of an item changes.  However, when a consumer switches from one outlet to another the price of the item purchased may change.  This could represent a change in the services offered.



When decisions are made about the management of a quality change a large number of factors need to be taken into account to maintain the integrity of the index as a measure of price change.



When managing the change the uses of the index also need to be considered to ensure that the index remains relevant.  Over time the uses of the index have changed.  In the past the primary use of the CPI has been to index benefits and wages.  Currently the use focuses on the management of monetary policy and the markets react to the actual or expected level of the change each quarter.



Such use would make it inappropriate to make decisions which introduced quarterly movements in the index which was the result of a change in consumer behaviour from previous periods.

5.4	Outlet Weights



In the June 1996 quarter Statistics New Zealand implemented it’s first annual review.  Part of this review was to investigate outlet weights for food items, as it was expected that the weight between supermarkets, dairies and butchers may have altered since the base period.  This annual review ensured that the index remained relevant and responsive to market changes between review periods.



As this change in weight had occurred over a three year period (the 1992-93 Household Economic Survey was used to ascertain changes in outlet weights) and there had been some small methodological changes.  The newly calculated prices were spliced into the index ensuring the accuracy of the price movement between the March and June 1996 quarters.



Similarly, splicing the results of the change in outlet weights in the June 1997 quarter will preserve the quarterly price movement between March 1997 and June 1997.  The impact of changes in consumer spending habits, on the price, are quickly introduced compared with the previous practice of making such changes at the time of the major revision. 

5.5	Government Charges 



In 1995 Statistics New Zealand reviewed the definition of “government charges” used to calculate the analytical series “CPI excluding Central and Local Government Charges” and “Central and Local Government Charges”.  The main reasons for this review were:



changes had occurred with the deregulation and sale of government organisations and state owned enterprises;

the government subsidy levels for some services such as education and health had altered; and

the Reserve Bank’s calculation of “underlying inflation” excludes “government charges” if the price movements fall within a specified criteria. 



The recommendations from the review are outlined in Appendices Four and Five.  However, the review highlighted an important issue that is relevant to this paper.  Recommendation Seven stated that

	

“that at the time of the next Consumers Price Index Revision, Statistics New Zealand should seriously consider pricing all goods and services defined as “government charges” that are not currently priced in the CPI.  This includes items such as:



Drivers License Fees

Land Transfer Office Fees

Library Card Fees

Public Primary School Fees”



Government charges can move very differently to charges set by the private sector.  Although many government charges are comparatively small, the price movements can not always be accurately represented by a related private sector price indicator.  During the CPI revision, it is intended that where possible government charges will be separately priced.

5.6	Local Authority Services 



Charges for services provided by Local Authorities are collected for the CPI by surveying the rate charges for each local authority.  The change in the price of rates is included in the CPI during the quarter it takes effect.  Most local authority increase the rates during the September and December quarters.



The services offered by local authority and included in the price of rates can vary from region to region and over time.  The rates that are priced include:



city or district council rates and uniform annual charges;

regional council rates, 

water rates; and 

rubbish charges.



There are a number of issues that can arise when calculating a price for local authority rates in the CPI.  It is important that these are dealt with correctly to maintain the quality of the CPI.  These include:



additional levies can be placed on the rate payer to help pay for new developments such as sports facilities and new sewage treatment stations.  These are not charges that were in the base period and therefore should be excluded from the price for the CPI. 



local authorities are moving to separate charges for services such as rubbish collections. In the base period the costs of rubbish collection, in many local authorities, were included in the overall “rates” payment.   Separate charges, without a corresponding decrease in the rates payment is a price increase.



services provided by local authorities in the base period may also be provided by other organisations eg rubbish collection.  It is important that the prices continue to be collected from a representative sample.



6	Frequency of Pricing



This section covers timing issues.  The type of surveys Statistics New Zealand uses to obtain prices is covered at the beginning of the paper.  These are all conducted at specific periods, and have a historical and often practical basis.

6.1	Weekly Pricing



Weekly pricing tends to occur on Thursdays or Fridays, as historically this day was a peak sales period prior to weekend shopping being introduced.  Weekend and late night shopping together with the introduction of money machines has changed trading day patterns ie the peaks in retail spending may still be present but are not as obvious as they used to be. 



Although pricing in each outlet should occur on the same day each week it may be possible to price on Monday, Tuesday or Wednesday without incurring additional costs.  However, in smaller centres it is likely to be more economical to continue to price on a single day during the week.  



Additional costs will be incurred if prices were collected in the weekends.  Investigations need to be carried out to identify when consumers shop and to ensure that the index reflects actual purchasing patterns.

�6.2	Quarterly, Monthly, Seasonal and Annual Pricing



Quarterly pricing, except in a few instances, occurs around the mid point of the quarter while monthly pricing occurs at the mid-point of the month.  Seasonal commodities are priced when available.  Annual pricing occurs for items where the price is usually altered once a year eg subscriptions and tertiary tuition fees and is included in the CPI quarter in which they take effect.



However, often increases in prices are announced publicly outside these specific pricing periods eg recent rises in medical insurance premiums.  Increases that occur after the mid-point are generally included in the following quarter ie a lag is introduced into the CPI.  Where the effective date for the increase is known, the lag could be reduced by calculating a weighted average price including the price changes that have taken effect in the quarter.



7	Pricing Methods

7.1	Representativeness of Items



Currently, Statistics New Zealand prices over 700 items throughout the country.  Most of these prices are collected by personal interviewers which is a time intensive and expensive exercise.



However, there is some justification for reducing the number of items priced for the CPI.  About 16 percent of the regimen comprises of items that have an expenditure weight of less than 0.2 percent each.



An index (CPI84) was created with the remaining 84 percent of the regimen.  Over the period from the base period (December 1993 quarter) to the December 1996 quarter, the CPI All Groups rose 8.5 percent while the CPI84 rose 8.6 percent.  There is also very little difference between the inter quarterly movements as well.  



The two major points of interest when comparing these two indexes are the March 1994 quarter and the period after 1996.

March 1994 quarter



In this quarter the CPI showed no change while the CPI84 decreased by two index points.  This can be explained by looking at two of the major contributors to the movement in the CPI for the quarter.



The Housing Group contributed 2 index points while the Credit Services Group declined by 1 index point.  The main contributor within the Housing Group was Purchase and Construction of New Dwellings (included in both CPI All Groups and CPI84). 



However, in the Credit Services Group loan application fees were excluded from CPI84.  These rose nearly 13 percent in the quarter and would have softened the impact on the Credit Services Group in the CPI All Groups.

1996



In the March 1996 quarter both indexes converged and the price changes in both indexes were the same for the March, June and September 1996 quarters.  This reflects the impact that rising housing prices had over this period with only insignificant price movements in smaller weighted items in the CPI.  



However, in the December 1996 quarter the CPI84 rose slightly more than the CPI.  Although the Housing Group continued to increase, other groups also contributed to the inflationary pressures.  Some items with smaller weights fell in price, resulting in a higher movement in CPI84. 



In deciding what items to price for the CPI it is important that:



they represent the range of goods and services purchased by consumers; and

that users and the public have confidence that the number of items selected is sufficient to accurately measure price change.
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Summary



This indicates that there may be some scope for Statistics New Zealand to reduce the number of prices collected in the CPI while maintaining the accuracy of the CPI.  This could take the form of either reducing the number of items priced or the frequency that prices are collected. If this is adopted however, careful selection processes will need to be implemented to ensure that the item priced is truly representative of the group of items it represents.  It is possible that investigations may need to occur on a more regular cycle than is currently the case.

7.2	Price Modelling



There are two pricing methods which can be called price modelling. 

Model Specification to be Priced by a Respondent



Currently, Statistics New Zealand uses model specifications in:



the construction survey.  The quarterly price movement is obtained from a survey of builders who supply a price for a house which they construct regularly but did not necessarily build in the current quarter; and 

in the painting services survey.  The quarterly price movement is calculated using estimates supplied by painters for painting a specified house.

Modelling Prices using Indicators



Prices can also be modelled as an alternative to collecting prices through surveys.  This would improve Statistics New Zealand’s ability to quality adjust as individual components within a model are easier to quality adjust than a new car or house.



To accurately model a price in a CPI the following information is required:



the composition of the item ie all components used to manufacture the product need to be known; 

prices available for each component and the ability to directly price this on a regular basis;

the wholesale and retail mark up on average and marginal costs; and

an estimate of transportation costs.

Advantages



The advantages of price modelling in the CPI includes:



reliable indicators already published can be used; 

a reduction in respondent burden is likely to occur; and

�Disadvantages



The disadvantages of price modelling include:



reliability could be reduced as changes in demand are difficult to model and profit margins of wholesalers and retailers are assumed constant;

models need to be constantly checked and tested to ensure they continue to represent the brand and composition of the products available for purchase and consumer preference;

checking procedures may indicate a need for a “catch up” if the model has been incorrectly estimating prices;

prices are not always predictable and may react quickly to weather and demand changes while a model may be slower to react;

models can be complicated and time intensive involving high resource costs during the setting up and the monitoring periods.

7.3	Imputations



Imputation is an estimation of a price when acceptable data is not available.  In the CPI, the main reasons for this are:



when seasonal goods are not in season; or 

goods and services are temporarily out of stock (permanently out of stock items are replaced).



Imputation techniques between countries do differ.  



Australia estimates or imputes prices for seasonal goods.  Whereas in the New Zealand CPI when a price is not available the previously available price is  usually carried forward.  However, this is not always the case, for example if the price for some seasonal sports equipment items is not available in one outlet the price will be collected from another.



Current practices, are however controlled by the following rules:



impute as little data as possible;

identify imputed data and continually monitor the quality of the imputation methods;

imputation should not have “unusual” or “outlier” values.



Statistics New Zealand is not considering altering the techniques currently used to impute prices in the CPI.  

�8	Changes in Technology

8.1 	Accessing Computer Databases for Price Surveys



Almost all expenditure by consumers is recorded somewhere on a computer data base.  Statistics New Zealand recognises the opportunity of accessing store computer databases to obtain price data and this will be investigated.



Bar code scanners are now used in most supermarkets and some variety stores to read product numbers (bar codes).  These product numbers can be used to:



identify the price of the commodities specified in the CPI price surveys charged at the particular outlet; and

collect volume data on sales to enable the most representative item to be priced. 



Accessing these databases provides an opportunity for improving price survey methods provided a number of issues such as confidentiality and technical requirements can be resolved and the ability to monitor quantity and quality variations is not jeopardised.



More investigations need to be completed to determine the feasibility of using such databases and to estimate the funding required to more effectively use such databases.

8.2	Hand-Held Computers



Hand held computers are now used in a number of countries including the United Kingdom and Australia.  These are quick and are likely to reduce processing time but could add time to current collection processes.



In New Zealand interviewers currently record prices manually on pre-printed pricing sheets.  A working group was established in 1989 to assess the possibility of using hand-held computers for CPI price surveys.  The study identified saving time and costs in the long term, the benefits of the editing capabilities, the identification of problems at the point of collection and the ability to directly load the information onto the head office system as significant benefits.



However, at the time the technology available did not offer the flexibility required for the wide range of price surveys currently completed for the CPI.  The study group considered that further technological advance would be needed before the full benefits of hand-held computers could be realised.  



Technology has improved considerably since 1989 and Statistics New Zealand believes it is time to re-evaluate this option with the possibility of introducing hand held computers.

�Appendix One - Postal Surveys



Prices for the following goods and services are surveyed by post:

Housing Group



dwelling rents

construction costs of dwellings

expenses related to purchasing and selling of dwellings

contractors' charges for dwelling maintenance (eg. electrician, plumber etc.)

homeowners insurance

Household Operation Group



coal, firewood

telephone charges

broadcasting fees/subscriber television services

household removals

household contents insurance

veterinary services

Transport Group



taxi, shuttle, bus, rail, ferry fares

used cars

driving tuition

motoring organisation membership

parking fees

vehicle licensing/insurance



Personal and Health Care Group



labour union dues

medical/term life insurance

health practitioners charges (eg. general practitioner, dentist etc.)

hospital services

�Recreation and Education Group



magazine subscriptions

subscriptions to sports clubs, admissions to sports venues

cinema/theatre admissions

hotel/motel/motor camp accommodation

primary, secondary, tertiary education fees

piano tuition

kindergarten contributions, child care fees



Credit Services Group



credit card/store account charges

vehicle finance, loan applications

mortgage interest rates

�Appendix Two  - International Information



Australia



Prices for fresh fruit and vegetables are collected weekly while prices for fresh meat, bread, fish, petrol and alcohol are collected monthly.  Most other prices are collected quarterly during the first two months of each quarter. � 



Items priced in the third month are those likely to be subject to price changes at discrete points of time such as electricity and postal charges.  In these cases, changes occurring during the quarter are used to calculate a weighted average price.



Australia also publishes an average retail price of selected items each quarter.  These prices are average prices for specified grades, qualities and brands.  Weekly prices and monthly prices are averaged to obtain quarterly prices while quarterly prices are those collected at the mid point of the quarter (except for milk).



Number of Items Priced



Australia collects about 100,000 prices each quarter with more goods and services priced in areas that have higher expenditure weights.



United States of America



Number of Items Priced



Prices are collected in 85 urban areas from about 21,000 retail and service outlets, 40,000 tenants and 20,000 owner-occupied households.  



Food, energy and rent are priced monthly in all 85 areas while prices of most other goods and services are collected monthly in the 5 largest urban areas and bimonthly in the remaining areas.  Most information is obtained by personal visits; some price data is collected by telephone.



The United States is one of the very few countries which has made a serious attempt to use probability sampling in its price surveys and regimen formulation.  Since the 1978 revision of the US CPI, a probability sampling technique has been developed for all stages of outlet and item selection.  Initially expenditure is analysed into seven major groups, these into expenditure classes and these again into item strata.  Some strata are then broken down further into several 'entry level items', e.g. the strata snacks is split into 'entry level items': potato chips, nuts.  Where there is no further breakdown the stratum is also the 'entry level item'.

Selection of the specific commodity to be price-surveyed, for example the type, brand and weight of pasta product, is made by the "data collector" at each individual pricing outlet using probability sampling techniques.  Probability weights are assigned to each commodity that falls under the heading of the 'entry level item', e.g. pasta.  The probability is ideally based on sales revenue, but where this is not available, estimates using shelf space or dictated weights from 'head office' are used.  Where all else fails equal probability is used.  Once probability weights are assigned an objective sampling method is employed to select the specific item to be priced-surveyed.



Canada



Pricing



Canada uses purposive sampling for selecting price-surveyed items.  Approximately 110,000 prices are collected monthly, with a few collected quarterly such as haircuts and dry-cleaning, six monthly like car insurance and annually such as property taxes.  Items priced cover 450 commodity groups and relate to 34 urban strata.  



While 85% of the value of the basket is priced, 15% is imputed.  Prices include sales taxes and prices of “discounts” or “specials” are collected but heavily subsidised items such as rent  paid by low income earners are excluded. 



United Kingdom 



New Developments



Several major strategic developments have been undertaken by the CSO recently with respect to collection of prices for the Retail Price Index (RPI).�  They include:



a private company has been awarded the contract to collect prices using hand-held computers.  Prices are collected in 180 locations which cover 12 standard regions;

a new computer processing system has been developed; and

data collection is becoming centralised to reduce costs.



Pricing



Approximately 600 items are priced for the RPI.  These are reviewed each year with changes to 8% of items priced made.  Around 150,000 price quotations are obtained each month. 



Prices for approximately 100 items are collected centrally including gas, water, newspapers, council rents and rail fares.  Prices are also collected nationally for major chains that have a national pricing policy. 

�Sampling Methods



Probability sampling is being progressively introduced from 1995 into the RPI and will allow sample errors to be calculated.



Problem Areas



Recently the CSO asked for international advice on a 50 pounds rebate given to all consumers on their electricity bills by the Regional Electricity companies.  Some organisations interpreted this as being a dividend originating from the resale of the national grid.  However, a small majority said that this was a one-off temporary increase of incomes of the households concerned.



Developments



CSO is now using hand-held computers for local price collection (except for items collected by phone) from January 1995.  Several important advantages are expected from the adoption of this technology:



reduction in the time taken to make data available for processing in computer readable form;

improved quality in the data by ensuring adequate checking at the point of price collection; and

improved control of the collection process.



The CSO has assessed the use of electronic point of sale (EPOS) databases as a source of data for the CPI’s.  However, gaps in coverage make EPOS data unsuitable for direct use.  Potentially it may be useful for investigating substitution and quality adjustment methods and for the assessment of biases due to inadequate quality adjustments.  

�Appendix Three  - The Consumers Price Index All Groups and an Estimate of 84% of the Consumers Price Index 



Quarter�CPI All Groups�CPI (84% of Regimen)��1993����December�1000�1000��1994����March�1000�998��June�1004�1000��September�1016�1014��December�1028�1026��1995����March�1040�1041��June�1050�1049��September�1052�1053��December�1058�1061��1996����March �1063�1063��June�1071�1071��September�1077�1077��December�1085�1086��

�Appendix Four - Recommendations Agreed during the 1996 Review of Government Charges in the Consumers Price Index 



Recommendation 1



That “government charges” in the Consumers Price Index should include all charges placed on goods and services provided by a government organisation or a direct fee placed by government on a service provided by the private sector. These include



Housing NZ and LA Rents

LA Rates

Electricity

Public Broadcasting Fee

Motor vehicle relicensing and registration

Postal Charges

Government Credit Card Charges

Tertiary Fees

Secondary and Primary School Donations

Public Hospital Charges



Recommendation 2



That “government charges” in the Consumers Price Index should include all charges on services provided by the private sector which attracts a government subsidy and the maximum that can be charged to the consumer by the private sector is capped by government.  This includes:



Medical General Practitioners Fee

Oral Contraceptives

Prescription Charges



Recommendation 3



That services provided by the private sector that attract a government subsidy but where the private sector is not restricted in setting the amount payable by the public should be excluded from government charges ie:



Suburban Bus Fares

Urban Rail Fares

Child Care Fees

Private Medical Specialist Fees

�Recommendation 4



That excise duties placed on goods are not classified in the CPI as a government charge. 



Recommendation 5



That the analytical series should be reflecting the changing situation over time.  The series should include the price movements of goods and services defined as “government charges” in the particular reference quarter.



Recommendation 6



That the definition of government charges should be regularly reviewed to ensure that the definition reflects what is happening in the market place.



Recommendation 7



That at the time of the next Consumers Price Index revision, Statistics New Zealand should seriously consider pricing all goods and services defined as “government charges” that are not currently priced in the CPI.  This includes (not necessarily exhaustive):



Drivers License Fees

Land Transfer Office Fees

Library Card Fees

Public Primary School Fees



� Appendix Five      Central and Local Government Charges   Currently Priced in the Consumers Price Index 



The current definition of “government charges” includes 9.08% of the Consumers Price Index Regimen.



CPI Item�Weight�Price Indicator��Housing New Zealand and LA Rents�1.16�Rents collected from Housing New Zealand and Local Authorities.��LA Rates�2.23�Survey of Local Authorities.��Electricity�2.80�Electricity charges including water heating from electricity supply authorities.��Public Broadcasting Fee�0.25�Annual charge for the New Zealand on Air Broadcasting Fee.��Motor vehicle relicensing and registration�0.79�Motor vehicle license and registration.��Government Credit Card Charges�0.01�Government transaction duty.��Postal Charges�0.20�The price of postage of a range of services ie letter and parcel post, Fast and Standard Post, international and domestic. ��Primary and Secondary Education�0.12�The price of the “donation” asked for by schools providing primary and secondary education.��Tertiary Education�0.55�The price of a range of courses offered by tertiary institutions in New Zealand. ��Medical General Practitioners Fee�0.73�The price of a range of consultations including home visits for Child aged under 5, Child aged 5-16, Social Welfare Beneficiary, Adult aged 65 and over, Adult.  Includes charges for high use health card and normal weekday charges. Excludes GMS subsidy and discount for prompt payment.��Public Hospital Charges�0.04�Outpatient charges for adult and children non card holders for first visits in the year. Excludes discount for prompt payment.��Prescription Charges�0.16�A price for prescriptions is obtained from a listing provided by Pharmac.��Oral Contraceptives�0.04�A price for prescriptions is obtained from a listing provided by Pharmac.��Total�9.08����Bibliography
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