Glossary








Arithmetic mean


An arithmetic mean of a set of n numbers is calculated by adding the numbers together and dividing by n.





eg Given the numbers 3,6,8,4,3,2	n = 6 (ie there are 6 numbers listed)


	Arithmetic average = � EMBED Equation.2  ���


				 = 4.33	





Actual-outlays approach (payments or money outlays approach)


A conceptual base in which the expenditure weight for a commodity is based on payments made for the commodity in the weighting base period, regardless of when the commodity was actually acquired or consumed.





Acquisition approach


A conceptual base in which the expenditure weight for an item is based on the actual cost of a good or service acquired by households in the weighting base year, regardless of when the good is consumed or paid for.


The New Zealand CPI has been acquisition based since the 1974 revision.





Base period


The period at the beginning of the lifetime of a price index. The base period for the CPI is December 1993 quarter. 


 


Basket of goods and service


The selection of goods and services represented in the CPI. The basket of goods and services selected for the New Zealand CPI is essentially fixed, ie the goods and services are selected in the base year, and remain more or less constant for the life of the index. 





Butting


A method used for substituting the price of a new item for an existing similar item in the calculation of the CPI. The price of the new commodity is inserted directly into the index as a replacement with no adjustment made to compensate for quality change (ie it is assumed that there is no quality change).


 �
Carli elementary aggregate/index


A method of aggregating prices collected for an individual item. The Carli formula uses an average of  price relatives. A price relative is the current price of the item at a particular store divided by the price of that item at that store in the base period. The Carli formula is sometimes referred to as the price relatives formula and is given by:





� EMBED Equation.2  ���


Where		� EMBED Equation.2  ��� = Price of item n (n = 1,...,N) in the current period (period 1)


		� EMBED Equation.2  ��� = Price of item n (n = 1,...,N) in the base period (period 0)





note: � EMBED Equation.2  ���is a price relative





Chain linking


Each time the CPI is revised, the new series is calculated using a new regimen and a new set of expenditure weights. This is linked to the old series to form a continuous long-term series by chain-linking. The new index is given a base value of 1000, and all index numbers based on the superseded regimen are scaled to the same base as the new (revised) index.





eg If in the rebase year the existing index was 1350, then this figure would be reset to 1000 by multiplying it by 1000/1350. All existing index numbers based on the superseded regimen would be adjusted by this same link factor.	





Commodity substitution bias (or product substitution bias)


Bias which occurs in a price index when a change in consumer preferences is not captured in the index.





Consumption approach (or economic cost of use)


A conceptual base in which the weight of a commodity is the amount of a good or service consumed in the base period, regardless of when it was acquired or when payment was made. When dealing with housing, there is a variant of this consumption approach referred to as rental equivalence.





Cost of living index


An index measuring the changing cost of purchasing a varying set of commodities which will provide a fixed level of consumer satisfaction in line with changing householders’ tastes.








Current weight price index


A price index in which the quantity of an item is not assumed to be constant ie the weights change each period. 





Democratic weighting


A method of expenditure weighting in which  each household is given an equal weight regardless of how much each household actually spends. It involves calculating, for each household, the proportion of the total expenditure it incurs on each commodity and then averaging these proportions across all households.





Dutot elementary aggregate/index 


A method of aggregating prices collected for an individual item. The Dutot formula is the ratio of the average aggregate price in the current period divided by the average aggregate price in the base period . The Dutot formula is currently used in the calculation of the New Zealand CPI and is given by:





� EMBED Equation.2  ���


Where 	� EMBED Equation.2  ��� = Price of item n (n = 1,...,N) in the current period (period 1)


	� EMBED Equation.2  ��� = Price of item i (i = 1,...,M) in the base period (period 0)





Economic cost of use


See consumption approach.





Economy-wide measure of inflation


A measure of inflation that would encompass all aspects of an economy. It would include prices paid by households, producers, private non-profit organisations, government sector for goods and services including capital purchases.





Elementary aggregate


The initial aggregation of prices for a particular item. There are three formulae commonly used to calculate elementary aggregates: Carli; Dutot; and Jeavons.





Elementary index bias ( elementary aggregate bias or formula bias)


Bias resulting from the process of averaging prices at the lowest level.





Expenditure approach


A conceptual base in which a price index is based on expenditure (rather than consumption). There are two basic variants of the expenditure approach - actual outlays and acquisitions.


Expenditure weight


Each item included in the basket of goods and services making up the CPI regimen is weighted according to its relative importance. These weights are based on expenditure information collected by Statistics New Zealand.





Final consumption


All goods that are consumed (used up) in the New Zealand economy. Final consumption excludes goods that are intermediate inputs to some final product (ie raw materials) and capital formation (ie acquisition of plant or machinery).





Fisher-ideal Index 


See Ideal Index.





Fixed weight price index (or base weighted index)


A price index in which the quantity of an item purchased is assumed to be constant or fixed at the base period for the life of the index. The CPI is a fixed weight index. The life of the CPI is five years, ie weights are revised every five years.





General measure of inflation


A measure of the prevailing level of price change in an economy. It is designed to measure the market prices for goods acquired at a point in time by all transactors in the economy.





Geometric mean


A geometric mean of a set of n numbers is calculated by multiplying the numbers together and taking the nth root.





eg Given the numbers 3,6,8,4,3,2	n = 6 (ie there are 6 numbers listed)


	Geometric average = � EMBED Equation.2  ���


				 = 3.89	





Hedonic regression


A method for calculating the value of the quality change of an item by a regression technique. This involves assigning values to each of its main characteristics. eg with respect to motorcars it may include engine size, passenger capacity, fuel type and fuel consumption.





Household Economic Survey (HES)


Previously called the Household Expenditure and Income survey (HEIS). An annual survey carried out by Statistics New Zealand which collects information on the spending patterns of private New Zealand households.





Ideal index


Any price index which meets a range of tests or axioms which have been identified as important for indexes are termed ideal indexes. The most well known ideal index is the Fisher ‘Ideal’ Index, which is the geometric mean of the Paasche and Laspeyres indexes. 


The Fisher Ideal Index formula is given by:





Index = � EMBED Equation.2  ���  





Other ideal index formulae are





The Marshall-Edgeworth Index formula given by:





Index = � EMBED Equation.2  ���( 1,000


Where 	Pit = Price of item i (i = 1,.....,m) in period t


		Pio = Price of item i (i = 1,.....,m) in the base period


		Qit = Quantity of item i purchased  in period t


		Qio = Quantity of item i purchased  in the base period








The Tornqvist Index formula given by:


Index = � EMBED Equation.2  ���( 1,000


Where 	Pit = Price of item i (i = 1,.....,m) in period t


		Pio = Price of item i (i = 1,.....,m) in the base period


		Qit = Quantity of item i purchased  in period t


		Qio = Quantity of item i purchased  in the base period





and w = � EMBED Equation.2  ���( � EMBED Equation.2  ���


�
Implicit weighting


This occurs if, for example, an average is taken of a set prices, one of which is significantly different than the others. This different price exerts, proportionally, more influence on the overall average.





eg Given the following prices: $12.00, $12.40, $12.35 and $19.50


	� EMBED Equation.2  ���


	=  $14.06





	Clearly the $19.50 figure has had  considerable effect on the average calculation making this average price considerably higher than the any of the first three prices or their average ($12.25).





Imputation


The estimation/calculation of a unknown quantity based on relevant available information. 





Index population (or reference population or target population)


The population covered by a price index. For the CPI, the index population is private resident households in New Zealand.





Inflation


An increase in the general or average level of prices of goods and services over a period of time.





Irregular movements (of a series)


Movements in a series not due to ongoing trends or regular seasonal variation. These movements can be due to one-off events.





Item substitution


The replacement of an item in the basket of goods and services when it is no longer available by another commodity.





Item weights


Estimates of the overall significance of each of the different items in the price index basket of goods and services.


�
Jeavons elementary aggregate/index


A method of aggregating prices collected for an individual item. The Jeavons formula calculates the geometric mean of the price relatives. A price relative is the price of the item at a particular store divided by the price of that item at that store in the base period. The Jeavons formula is given by:





� EMBED Equation.2  ���


Where 	� EMBED Equation.2  ��� = Price of item n (n = 1,...,N) in the current period (period 1)


		� EMBED Equation.2  ��� = Price of item n (n = 1,...,N) in the base period (period 0)





note: � EMBED Equation.2  ���is a price relative


	( is the symbol for multiply





Laspeyres Index 


A  price index measuring the changing cost over time of purchasing the same basket of commodities purchased in some historical period (the base period).


The Laspeyres index formula is given by:





Index =� EMBED Equation.2  ���( 1,000


Where 	Pit = Price of item i (i = 1,.....,m) in period t


		Pio = Price of item i (i = 1,.....,m) in the base period


		Qio = Quantity of item i purchased  in the base period





An alternative Laspeyres index formula, used by Statistics New Zealand in the calculation of the CPI is given by the formula:


Index = � EMBED Equation.2  ���( 1,000


Where 	Pit = Price of item i (i = 1,.....,m) in period t


		Pio = Price of item i (i = 1,.....,m) in the base period


		Eio = Expenditure on item i purchased in the base period 


		     = PioQio


�
Marshall-Edgeworth Index 


See Ideal Index





National price


The average price of a good or service which is not aggregated up from regional prices.


eg motor vehicle registration is the same price nation-wide, ie it is a national price.





New goods bias


Bias caused by the failure of a price index to account for the introduction of new goods/services into the market.





Non-representative expenditure


Expenditure not represented in the CPI. This exclusion may be for conceptual reasons, or for practical reasons.





Non  response


Non response results when a respondent or group of respondents fails to provide information when contacted by the survey.





Non sampling errors


Any error not  resulting from the collection of information from a sample, rather than the whole population. The main non sampling errors of interest to the reliability of the CPI are undercoverage; non represented consumption; non response and the practical limitations of collecting certain data.





Notional transaction


An estimate of a real transaction, not based on direct measurement.





Outlet


An individual, organisation or business enterprise from which goods or services may be purchased by householders and which can be price-surveyed.





Outlet sample


The outlets selected for purposive sampling.





Outlet substitution bias


Bias caused by the exclusion of price changes due to changes in outlets from which consumers make their purchases. 





Outlet type


A group of outlets which, for pricing purposes, is regarded as relatively homogeneous. 


Outlet weights (or storetype weights)


A measure of importance (or weight) given to a particular type of shop (outlet) based on national expenditure patterns. 


For example, many consumers tend to buy dairy products from supermarkets rather than other outlet types, hence a supermarket will have a higher outlet weight for cheese than a dairy.


Outlet weights are applied to food and non-food groceries in the CPI.





Paasche Index


A price index which compares the cost of purchasing the current basket of goods and services with the cost of purchasing the same basket in an earlier period.


The Paasche Index formula is given by:





Index =� EMBED Equation.2  ���( 1,000


Where 	Pit = Price of item i (i = 1,.....,m) in period t


		Pio = Price of item i (i = 1,.....,m) in the base period


		Qit = Quantity of item i purchased  in period t





Partial splicing


A method used for substituting the price of a new item for an existing similar item in the calculation of the CPI to take into account any quality change. The price difference between the replaced commodity and its replacement is attributed to a combination of quality differences and a genuine price change.





Plutocratic weighting


A method of expenditure weighting in which expenditure weights are derived from estimates of average household expenditure on the commodities covered by the index. This means that households with expenditure levels which are above average have a greater influence in the determination of the weights than those households which spend less.





Policy Targets Agreement


An agreement signed by the Reserve Bank and the Minister of Finance requiring the Reserve Bank to achieve and maintain price stability.





Population weighting


A measure of importance of  a particular CPI region based on the population of that region compared to the overall population. Population weights are used when combining regional information.








Price change measure


A measure of the changes in the prices of a set of items. This set of items could be all household expenditure as in the case of the CPI All Groups, or of a set of distinct transactions such as telecommunication charges.





Pricing centre


One of the 15 urban areas from which prices are collected for the calculation of the CPI.





Price deflators


Factors that, when applied to a related time series of values allows a valid comparison of the true underlying change free from the influence of price movements.





Price index


A numerical index indicating how a set of prices has changed between time periods.





Probability sampling


A statistical selection of items in which each item has a certain chance (probability) of  being selected.





Purchasing power measure


A measure of how much a set amount of money will purchase, usually expressed in ‘real dollar’ terms.





Purposive sampling


The selection of items to price using information from a variety of sources including interviewers and field testing. It usually involves an element of judgement in the selection process.





Quality adjustment bias


Bias occurring in a price index when an item being priced is replaced by a new version or model which may show an increase or decrease in quality.





Quality change


Any perceived difference in quality by the consumer for a good or service. 





Reference population


See Index Population.





Regimen


The selection of goods and services for which prices are surveyed for the purpose of compiling a price index. The goods and services covered by the CPI are classified into nine groups, 20 subgroups and 69 sections covering over 300 items.


Relevance


How well the index approximates the concept desired to be measured ie the difference between what is attempted to be measured and what is wanted to be measured. Relevance is determined by how closely the most reliable price index will approximate the concept desired.





Reliability


The likelihood that what is actually measured is what the model seeks to measure. This is dependent on sampling and non-sampling errors, the items priced and weights determined for each item.





Rental equivalence approach


A variant of the consumption conceptual approach in which it is assumed that  the costs associated with the consumption of shelter services are equivalent to the rent that could be charged for the property if it were rented to the household occupying it.





Sample frame


A comprehensive list of all existing outlets (shops) from which a statistical sample can be selected.





Sampling error


Any error resulting from the collection of information from a sample, rather than the whole population.





Seasonal adjustment


Statistical technique to remove the seasonal pattern from prices or from the resultant price index so that the series is free from fluctuations due to seasonality. There are two methods of seasonal adjustment - concurrent seasonal adjustment and forward factors.





Seasonal commodity


A good or service with seasonal fluctuations in the quantity purchased throughout the year. These commodities may also, but not necessarily, have seasonal fluctuations in their price during the year.





Seasonal fluctuations (of a series)


Regular fluctuations that occur with the same magnitude at the same time every year.


�
Splicing


A method used for substituting the price of a new item for an existing similar item in the calculation of the CPI to take into account any quality change. 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 assumes that any price difference between the replaced and replacement commodities is entirely due to quality difference.





Statistical sampling


Any sampling technique based on a statistical selection of items. Probability sampling is an example of statistical sampling.





Storetype weights


See Outlet Weights.





Superannuitant Price Index (SPI)


An index measuring price movements for goods and services for superannuitant households.





Target population


The population which a survey aims to represent (eg resident private households in New Zealand).





Theoretical index bias


The cumulative difference, in one direction, between the actual level of price change experienced by consumers and the published CPI result, due to the construction of the price index. There are five types of theoretical bias: Commodity substitution bias; Outlet substitution bias; New goods bias; Elementary index bias; and Quality adjustment bias.





Tornqvist Index 


See Ideal Index.





Trend (of a series)


The steady underlying long-term movement and shorter term movements in a series.





Under-coverage


A form of non-sampling error which occurs when the sample frame does not completely cover the population of interest.


�
Underlying inflation


A measure of the prevailing level of price change in an economy excluding major price shocks, factors beyond New Zealand control, effects of government charges, and effects of credit services.�
Flowchart of Price Index Calculation





The following flow diagram shows the steps in the calculation of the Food Price Index starting at the most basic level - the collection of prices of an individual item, cheddar cheese. For simplicity, the diagram stops at the food level, however the same technique is continued on to produce the full CPI.





The notes below explain the main steps in the flowchart. For more detail, refer to the footnoted papers prepared for the Revision Advisory Committee.





1. CHEDDAR CHEESE PRICES COLLECTED





Prices are collected for cheddar cheese in a CPI region from a variety of selected shops�. There are 15 regions in total. 





For food items which are seasonal, for example fruit and vegetables, the prices collected are seasonally adjusted�. As cheese is not a seasonal item, no adjustment is made.





2. AVERAGE CHEDDAR CHEESE PRICE IS CALCULATED FOR EACH REGION





The quantity of cheddar cheese purchased by consumers may differ between the shops selected for pricing. Because of this, a weighted average cheddar cheese price for each region is calculated.


For example, in Region 1:





Outlet (shop)�
Current Price for 


1kg of cheddar cheese ($)�
Outlet weight�
�
1�
8.50�
0.6�
�
2�
8.75�
0.1�
�
3�
7.75�
0.3�
�
	


	An outlet weight� of 0.6 means that 60 percent of cheddar cheese purchased in Region 1 is from this type of shop. 


�
	Outlet weights are derived mainly from information obtained from the Household Economic Survey�. For some items, retail trade data is also used.





	Weighted average		= $8.50 ( 0.6 + $8.75 ( 0.1 + $7.75 ( 0.3


		= $8.30





3. A CHEDDAR CHEESE ELEMENTARY AGGREGATE IS CALCULATED FOR EACH CPI REGION 





The current weighted average calculated above, and the weighted average for the base period (December 1993 quarter) are divided to produce the cheddar cheese elementary aggregate.





For example,


	From above, current weighted average = $8.30


	If the base period weighted average is known to be $7.50, then 


	Elementary aggregate	= � EMBED Equation.2  ���


		= 1.107





This elementary aggregate is also referred to as a price relative or  price ratio, ie it compares the current price of cheddar to the price of cheddar in the base period.





The calculation of this elementary aggregate follows the Dutot formula�. It is the ratio of the average aggregate price in the current period to the average aggregate price in the base period. 





4. CHEDDAR CHEESE PRICE AGGREGATE FOR ALL NEW ZEALAND CALCULATED 





The cheddar cheese elementary aggregates for each CPI region are combined to produce the cheddar cheese price aggregate for New Zealand. This calculation uses population information derived from the census to account for the population differences in each CPI region�.





� EMBED Equation.2  ���


Again the resulting number is a price relative, comparing the price of cheddar in the current period to that in the base period.








5. CHEESE PRICE AGGREGATE FOR ALL NEW ZEALAND IS CALCULATED





“Cheese” in the Food Price Index comprises cheddar cheese, exotic cheese, cheese slices and cottage cheese. Separate calculations like those described above for cheddar are carried out for each of these categories. These separate indexes are then combined to form the cheese price aggregate.





The separate cheese aggregates are weighted together by expenditure information obtained from the Household Economic Survey to obtain the ‘cheese’ price aggregate.


For example, given the following





�
Price relative


 �
Base period expenditure


(as a % of total cheese expenditure)�
�
Cheddar cheese�
1.107�
0.60�
�
Exotic cheese�
1.040�
0.15�
�
Cheese slices�
1.120�
0.15�
�
Cottage cheese�
0.99�
0.10�
�



Aggregate	=	� EMBED Equation.2  ���


	= 1.09





This calculation follows the Laspeyres price relative formula� given by:


Price relative = � EMBED Equation.2  ���


Where	� EMBED Equation.2  ���= the price relative calculated in the previous step


	Eio = Expenditure on item i purchased in the base period 


		�
6. DAIRY PRODUCTS AND EGGS PRICE AGGREGATE IS CALCULATED





Cheese contributes to the Dairy Products and Eggs section of the food regimen. In total, this section is comprised of a number of subsections, namely Eggs; Milk; Cream; Condensed and Evaporated Milk; Milk Powder and Infant Formula; Butter; Cheese; and Yoghurt and Dairy Foods.


To calculate a Dairy Products and Eggs price aggregate, a price aggregate is first calculated for each of the subsections listed above in the same way as the cheese aggregate described. These individual aggregates are then combined in a procedure similar to the calculation of the cheese aggregate using expenditure information from the Household Economic Survey.





7. GROCERY FOOD, SOFT DRINKS AND CONFECTIONERY PRICE INDEX IS CALCULATED





A similar process aggregates the sections Dairy Products and Eggs, Cereal and Cereal Products, Jams and Spreads, Other Grocery Foods, Beverages, Soft and Fruit Drinks, Frozen Confectionery and Milkshakes, and Sweets, Crisps and Nuts to the next highest level, commonly known as Grocery Foods.





Again expenditure data from the Household Economic Survey is used when combining the individual aggregates.





FOOD PRICE INDEX IS CALCULATED





Grocery foods is one of the four subgroups of the Food Price Index. The other three are Fruit and Vegetables; Meat, Fish and Poultry; and Restaurant Meals and Ready To Eat Food.





Again following the same procedure as before, these subgroups are rated up to produce the All Groups Food Price Index.











�
� EMBED Excel.Sheet.5  ���


� 	Price collection is discussed in Obtaining Representative Prices in the Consumers Price Index.


	Shop (outlet) selection is discussed in Methods of Outlet Selection and Weighting in the Consumers Price Index.


� 	Seasonal adjustment is discussed in The Treatment of Seasonal Commodities in the Consumers Price Index.


�	Outlet weights are discussed in Methods of Outlet Selection and Weighting in the Consumers Price Index.


� 	Details of the Household Economic Survey are given in Background to the Household Economic Survey.


� 	Elementary aggregates are discussed in Managing Measurement Limitations in the Consumers Price Index.


� 	Population issues are discussed in Regional Coverage in the Consumers Price Index.


 � 	The Laspeyres price index is discussed in Managing Measurement Limitations in the Consumers Price Index and  Calculation and Structure of the Consumers Price Index.
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