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1. Matching FIES, NTA and NIPA
The National Transfer Accounts (NTA) record the net flows of economic resources across age groups or generations, and all entries are presented from the point of view of the age groups (Table 1).
  The National Income and Product Accounts (NIPA) also record these flows (Table 2), but in gross terms and in aggregates and by institutions - non-financial corporations, financial corporations,
 general government, private non-profit institutions serving households (NPISHs), households, and the rest of the world (ROW).  Although the two tables differ in format, the total across age groups in NTA and the total across institutions in NIPA must agree for all core variables.

Table 1  National Transfer Accounts in Flows (Simplified)

	Age groups
	Total
	Domestic by age
	Foreign

	
	
	Total
	0-14
	15-29
	30-44
	45-59
	60+
	

	Lifecycle Deficit
	
	
	
	
	
	
	
	

	  Consumption
	
	
	
	
	
	
	
	

	     Private
	6,042,628
	6,042,628
	...
	
	
	
	
	

	     Public
	1,240,437
	1,240,437
	
	…
	
	
	
	

	  Less: Labor income
	5,685,801
	5,677,677
	
	
	…
	
	
	8,124

	Lifecycle Reallocations (net)
	
	
	
	
	
	…
	
	

	  Capital Reallocations…
	…
	
	
	
	
	
	…
	

	  Property and Credit Reallocations…
	…
	
	
	
	
	
	
	

	  Transfers
	
	
	
	
	
	
	
	

	     Private
	-94,167
	0
	
	
	
	
	
	-94,167

	     Public
	1,945
	0
	
	
	
	
	
	1,945


 Source: National Income, Taiwan, 2001

Table 2  National Income and Outlay in Matrix Form

	Institutions


	Non-financial enterprises
	Financial enterprises
	General government
	NPISHs
	households
	ROW

	Income or Outlay
	receipts  disburse.
	rec.    disb.
	rec.     disb.
	rec.  disb.
	rec.     disb.
	rec.  disb.

	Operating surplus
	1,962,583     …
	-170,059   …
	14,883      …
	  …    …
	1,333,850    …
	 …     …

	Subsidies
	  …         …    
	  …      …
	  …     59,998   
	  …    …
	   …       …  
	 …     …

	Compensation of employees
	  …         …    
	  …      …
	  …        …   
	  …    …
	4,788,444    …
	20,766  … 

	Compensation of employees from ROW
	  …         …    
	  …      …
	  …        …     
	  …    …
	   8,124    …
	 …   8,124

	Consumption
	  …         …
	  …      …
	  …   1,240,437
	  ...  86,261
	   …    5,956,367
	 …     …

	(and so on…)
	
	
	
	
	
	


[image: image2.emf]public school exp:

431,554

gov final C:

277,651

formal schools:

 549,108

private school exp:

117,554

estimated private C:

271,457

school tuition:

227,796

informal schools:

84,209

84,209

estimated cram school fees:

84,209

cram school fees:

70,665

0

100000

200000

300000

400000

500000

600000

700000

total education expenditure current school expenditures

from MOE

private C & G final C from

NIPA

cram school fee & tuition

from FIES

 Source: same as Table 1

In actuality, the statistics in the FIES, from which we estimate the age-group figures, usually do not agree with those in the NIPA with nontrivial differences.  For example, total compensation of employees amounted to $4,053 billion NT in 2001 by FIES, but is $4,788 b NT in NIPA (not yet including the compensation from ROW at $8 b NT).  It is therefore necessary to adjust and match the estimated FIES total to the NIPA total.

A simple measure is to calculate the ratio between the unadjusted FIES total and the NIPA total for every variable, and then inflate the age-group estimates by this ratio.  The underlying assumption is that the statistical differences between FIES and NIPA, for whatever reasons, affect all age groups by the same degree.  

Whether this method works well or not remains to be evaluated.  Before calculating the ratios for the core variables, Table 3a and Table 3b reformat the NIPA table in gross terms and net terms, respectively.

Table 3a  Income and Expenditure by Institution, NIPA – gross terms

	Institutions
	government
	
	private sector
	
	ROW

	
	
	enterprises
	NPISHs
	households
	

	Income or Outlay
	receipts
	disburse.
	receipts
	disburse.
	receipts
	disburse.
	receipts
	disburse.
	receipts
	disburse.

	Final Consumption
	
	1,240,437 
	
	
	
	86,261 
	
	5,956,367 
	
	

	Labor Income
	
	
	
	
	
	
	5,685,801 
	
	20,766 
	8,124 

	Non-Labor Income
	206,282 
	177,734 
	4,071,787 
	2,679,958 
	15,571 
	318 
	2,253,543 
	609,780 
	102,767 
	306,832 

	Transfers Income
	1,420,088 
	391,890 
	602,771 
	1,556,076 
	78,941 
	7,765 
	849,770 
	1,088,061 
	180,353 
	88,131 

	  public to private
	1,416,749 
	390,496 
	59,998 
	948,295 
	29,201 
	5,016 
	439,832 
	601,973 
	
	

	  private to private
	
	
	542,773 
	607,781 
	49,740 
	2,749 
	325,146 
	307,129 
	
	

	  to/from ROW
	3,339 
	1,394 
	
	
	
	
	84,792 
	178,959 
	180,353 
	88,131 

	Savings
	
	-183,691 
	
	438,524 
	
	168 
	
	1,134,906 
	
	


Table 3b  Income and Expenditure by Institution, NIPA – net terms

	
	domestic total
	government
	private sector
	ROW

	
	(1)=(2)+(3)
	(2)
	(3)
	(4)

	
	Net Y
	C; S
	Net Y
	C; S
	Net Y
	C; S
	Net Y
	C; S

	Consumption
	
	7,283,065 
	
	1,240,437 
	
	6,042,628 
	
	

	Labor Income
	5,685,801 
	
	
	
	5,685,801 
	
	12,642 
	

	Non-Labor Income (net)
	3,079,393 
	
	28,548 
	
	3,050,845 
	
	-204,065 
	

	Transfers Income (net)
	-92,222 
	
	1,028,198 
	
	-1,120,420 
	
	92,222 
	

	  public to private
	0 
	
	1,026,253 
	
	-1,026,253 
	
	
	

	  private to private
	0 
	
	
	
	0 
	
	
	

	  to/from ROW
	-92,222 
	
	1,945 
	
	-94,167 
	
	92,222 
	

	Savings
	
	1,389,907 
	
	-183,691 
	
	1,573,598 
	
	


Table 4a and Table 4b compare the NIPA figures with those calculated from FIES.  In the first row of Table 4a, the FIES total of consumption
 is 73.28% of the private sector consumption from NIPA, or 74.34% of household consumption from NIPA.  The FIES total of labor income is 82.62% of the NIPA total.  We can then scale up the FIES estimates by a factor of one over these ratios, so as to match the NIPA figures.

However, the difference between the NIPA and the FIES figures is too large in other variables.  The FIES figure of non-labor income is only 33.03% of the NIPA total of the private sector, though it is higher at 61.31% of the household total from NIPA. The ratios for net transfer incomes are extremely small, and sometimes of the wrong sign (Table 4a).  Different rules must be used in performing the macro controls on these variables.

For non-labor income, we might consider to adjust the FIES figure to the NIPA figure for the household first by a factor of 1.63 (i.e., 1 over 61.31%); then we need to decide how to allocate the non-labor income of the enterprises, the NPISHs, and the government, from NIPA totals, to individuals to different birth cohorts.  For transfer income, we may perform the macro control on gross terms, rather than net terms, as the ratios calculated from gross terms (Table 4b) are much closer to 1 then the ratios based on net terms.  As for overseas transfers, a good measure is yet to be developed.

Table 4a  Comparison of NIPA and FIES Figures – net terms
	
	private sector
	household
	household
	
	

	
	in NIPA
	in NIPA
	from FIES
	
	

	
	(1)
	(2)
	(3)
	(4)=(3)/(1)
	(5)=(3)/(2)

	Consumption
	6,042,628 
	5,956,367 
	4,428,061 
	73.28%
	74.34%

	Labor Income
	5,685,801 
	5,685,801 
	4,697,729 
	82.62%
	82.62%

	(net) Non-Labor Income
	3,050,845 
	1,643,763 
	1,007,846 
	33.03%
	61.31%

	(net) Transfers Income
	-1,120,420 
	-238,291 
	-6,105 
	0.54%
	2.56%

	  public to private
	-1,026,253 
	-162,141 
	23,504 
	-2.29%
	-14.50%

	  private to private
	0 
	18,017 
	-11,973 
	
	-66.45%

	  to/from ROW
	-94,167 
	-94,167 
	-17,736 
	18.83%
	18.83%

	Savings
	1,573,598 
	1,134,906 
	1,418,729 
	90.16%
	125.01%


Table 4b  Comparison of NIPA and FIES Figures – gross terms
	
	private sector in NIPA
	household in NIPA
	household from FIES
	household from FIES

	
	(1)
	 (2)
	as a ratio of (1)
	as a ratio of (2)

	
	receipt
	disburse.
	receipt
	disburse.
	receipt
	disburse
	receipt
	disburs.

	Consumption
	
	6,042,628 
	
	5,956,367
	
	73.28%
	
	74.34%

	Labor Income
	5,685,801 
	
	5,685,801 
	
	82.62%
	
	82.62%
	

	Non-Labor Income
	6,340,901 
	3,290,056 
	2,253,543 
	609,780 
	20.37%
	8.62%
	57.31%
	46.52%

	Transfers Income
	1,531,482 
	2,651,902 
	849,770 
	1,088,061 
	66.99%
	38.92%
	120.74%
	94.86%

	  public to private
	529,031 
	1,555,284 
	439,832 
	601,973 
	132.46%
	43.55%
	159.33%
	112.51%

	  private to private
	917,659 
	917,659 
	325,146 
	307,129 
	34.38%
	35.67%
	97.03%
	106.59%

	  to/from ROW
	84,792 
	178,959 
	84,792 
	178,959 
	11.48%
	15.35%
	11.48%
	15.35%

	Savings
	
	1,573,598 
	
	1,134,906
	
	90.16%
	
	125.01%


2. Macro Controls on Education and Health Consumption

Education and health care are two activities that involve heavy intergenerational flows of resources.  Resources usually flow from the middle-aged to young-aged individuals in the case of education, and to the elderly in the case of health and medical care.  To estimate the age profile of expenditure on either education or health care, we need to calculate both private and public consumption.
We begin with education.  On the public side, the resource inflow to each group from government expenditures can be calculated basing on statistics of government education expenditures
 and number of students (with detailed age distribution up to age 30), both by school-level and published by the Ministry of Education (MOE).

As for private expenditures, the FIES reports private consumption on both formal education (e.g., school tuitions, textbooks, etc.) and informal education (e.g., cram school fees, and tutoring fees).  After 1994, the part of tuition (along with expenditures on textbook and schooling related materials) can be separately estimated.  These expenditures can then be allocated to cohorts by econometric method.

Yet NIPA does not offer a good macro control for the private education expenditure, as education is only a part of national expenditures of “recreation, entertainment and education” reported in NIPA.  The percentage share of “education expenditures” (#835) in “recreation, entertainment and education” (#830) is about 50.62% in 2001, by FIES figures.  And yet the expenditure of “recreation, entertainment and education” seems to be under-represented in FIES, as the percentage of this variable is 13.50% of total household consumption in FIES, but 19.47% in NIPA.  We need to check with other information.

Here we use total school expenditure published by the MOE.  The following steps are used to estimate the national total of private expenditures:

Step 1: Estimate the national current expenditure on education ($549,108 m NT) by subtracting capital expenditures of both public and private schools ($71,509 m NT) from total education expenditures ($620,618 m NT) for calendar year 2001.

Step 2: Estimate private consumption on education ($271,457 m NT) by subtracting government final consumption on education ($277,651 m NT) from the national total.

Step 3: Calculate private expenditure on tuition and textbooks ($227,796 m NT) with FIES data, and exclude fees to cram schools, skill classes and private tutors.  Then estimate the ratio (83.92%) between this amount and total private consumption on education calculated in Step 2.

Step 4: Adjust the entire FIES expenditure in education ($298,461 m NT) by a factor of 1.19 (i.e., 1 over 83.92%) to $355,667 m NT.
  This is the total of private expenditures on the more broadly-defined education, which include the expenditures on both formal and informal schools (and related goods and services).


Figure 1  Estimation of Education Expenditures

The results for education expenditures are summarized in Table 5.  Although the estimation needs to be refined, it is clear that the resources flow mainly to the young age groups.  As the compulsory education is nine years in Taiwan, government expenditures not only concentrate on the 0-14 age group, but also are much higher than private expenditures for this age group.

Table 5  Final Consumption on Education by Age Groups in Taiwan, 2001 (m NT)

	
	Total
	0-14
	15-29
	30-44
	45-59
	60+

	government
	277,651
	212,562
	62,127
	2,962
	0
	0

	(adjusted) private 
	355,649
	133,648
	203,625
	11,624
	4,813
	1,939

	
	
	
	
	
	
	

	total
	633,300
	346,211
	265,752
	14,585
	4,813
	1,939


The difficulty with health expenditure is somewhat different.  On the public side, NIPA data of government consumption is small, ($14,914 m NT); the benefit can be allocated equally to every citizen.  On the private side, the FIES has data on medical and health expenditure ($510,556 m NT), and the NIPA figure of private-sector consumption on “medical care and health expenses” ($537,893 m NT).  If casualty insurance premiums (#814 in FIES) are removed from consumption into insurances,
 total private health expenditure is revised downward proportionally and becomes $474,295 m NT.

However, the expenditure through National Health Insurance (NHI) in not included in either the private final consumption or the government final consumption.  The Bureau of National Health Insurance (BNHI) publishes statistics on national medical and health expenditures, but only since year 1991.  In 2001, in the national total of final expenditure on health and medical goods and services ($519,825 m NT), $307,910 m NT is spent from Bureau of NHI.  This amount can be allocated to age groups according to the age profile of NHI benefit.

However, the other BNHI figures differ greatly with either the FIES or NIPA figures.  With respect to government expenditure, the NIPA figure ($14,814 m NT) is final consumption, while the BNHI figure ($41,565 m NT) is in gross term.  The difference is partly explained by government “sales” and intermediate consumption.  The NIPA figure for private sector expenditure ($474,295 m NT) is much higher than the BNHI figure ($170,350 m NT), because the latter only covers NHI-related goods and services, while the former has a broader coverage, and includes many non-NHI goods and services, such as glasses, denture, and health food.
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Figure 2  Estimation of Medical and Health Expenditures
To arrive at a reasonable estimate of a broadly-defined health expenditure, we take the following steps (also shown in Figure 2).

Step 1: Adjust private final consumption on health ($537,893 m NT) downwards by a scale of 11.82%, which is the ratio of medical and casualty insurance premiums in the medical expenditures in FIES.  The adjusted amount is $474,295 m NT.

Step 2: Estimate the national current expenditure on health ($797,019 m NT) by adding government final consumption ($14,814 m NT) from NIPA, adjusted private final consumption from Step 1 ($474,295 m NT) and NHI expenditures from BNHI ($307,910 m NT).

Step 3: Estimate the non-NHI and non-government related health and medical expenses at $277,194 m NT, by subtracting the total medical expenses reported by BNHI from the national current expenditure on health calculated in Step 2.

Table 6 presents the preliminary estimation for 2001.  As expected, the old-age group receives higher inflow than other age groups.  As the NHI was put into practice in 1995, the medical expenditures of separate social insurances (such as Government Employees’ Insurance, Labor Insurance, Low-income Household Insurance etc.) would have to be estimated for years on and before 1995, which can be a nasty and difficult task.

Table 6  Final Consumption on Health by Age Groups in Taiwan, 2001 (m NT)

	
	Total
	0-14
	15-29
	30-44
	45-59
	60+

	government final consumption (1)
	14,814
	3,083
	3,695
	3,745
	2,467
	1,824

	(adjusted) private consumption (2)
	474,295
	108,904
	72,707
	121,252
	109,594
	152,717

	National Health Insurance (3)
	307,910
	34,929
	41,367
	56,332
	62,128
	103,783

	
	
	
	
	
	
	

	total
	797,019 
	146,917 
	117,769 
	181,329 
	174,189 
	258,324 


3. Classification of Retirement Pension, Insurances and Other Variables

The classification of some income or outlay items in FIES need to be reconsidered, particularly the retirement pension and various types of insurances.  These variables are recorded incorrectly in some time periods, and are sometimes mixed into a grand sum total with other variables.  Note that once these variables are estimated, and classified correctly, the total of consumption, labor income and transfer income will also change.  Table 7 presents a list of these variables.

Table 7  Variables to Be Reclassified

	variable
	classification in FIES
	Note

	retirement pension
	· It is an inseparable part of “other wage income” (#230) in 1978-1993

· It is listed separated as “retirement pension” (#150) as a wage income since 1994
	· By SNA #8.30, should be treated as “transfers” whether funded or unfounded.

	life insurances
	· The premium is an inseparable part of “other consumption” (#848) since 1994
· The benefits are an inseparable part of “other transfers income from enterprises” (#470) since 1994.
	· By SNA #8.29, should be seen as acquisition and disposal of financial assets and be recorded in the financial accounts.

	non-life insurances
	· All benefits are recorded correctly as transfers income.
· In 1978-1992, medical insurance premiums is an inseparable part of “medical services and insurance” (#812)

· Since 1993, insurance premiums of housing (#766), casualty and medical insurance (#814), car (#825), other assets (#848) are recorded as consumption.
	· By SNA #8.28, non-life insurance premiums, social insurance contributions and taxes are treated as transfers.


3.1 retirement contribution and benefits

If unfunded, the contribution and benefits of such pensions are transfers between the employers and the employees, as these do not involve quid pro quo.  But if the retirement pension is funded, according to #8.30 in The System of National Accounts of UN, 1993 (SNA), contribution and benefits of funded pensions are treated as “transfers”, though they are in essence very similar to life insurances, which by #8.29, should be considered as acquisition and disposal of financial assets and be recorded in the financial accounts.  

A problem at the operational level is that we need to estimate the amount of retirement benefits and contributions in the FIES, as these figures are no readily available before 1994.  After 1994, retirement benefits are listed under #150-159; but in 1978-1993, they are included as an inseparable part of code #230-239 (“other wage income”) in FIES, along with bonuses and fringe benefits.  The NIPA matrix records the amount of “unfunded employees welfare benefits” and the corresponding imputed contribution by institutions.  These macro figures may provide some hint to the solution.

3.2 life insurances

As mentioned above, by SNA #8.29, “the payment and benefit of life-insurances are acquisition and disposal of financial assets and are recorded as such in the financial accounts as components of the change in the net equity of households in life insurance reserves and pension funds.”
In FIES, life insurances premiums and benefits are listed as “transfers” under #670-679 and #460-469, respectively in 1978-1993; since 1994, the premium is included as an inseparable part of #848 “other consumption expenditures”; but it is not clear whether benefits are included as part of #470-479 (“other transfers income from enterprises”) or not.  Ideally, these amounts should to be moved to the financial or stock accounts.  However, the amounts of both the premiums and benefits have to be estimated first.

3.3 non-life insurances

Non-life insurances include casualty insurances, health and medical insurances, car insurances, property insurances and so on.  The premiums and benefits of such insurances are transfers.  

In FIES, the benefits of such insurances are usually listed as transfer income, but the premiums are not always included as transfer expenditures.  In 1978-1992, medical premiums are included as an inseparable part of #812 (“medical services and insurance”); since 1993, insurance premiums of housing (#766), other properties (part of #848), casualty and medical insurances (#814), car insurances (#825) are recorded as consumption expenditures.  These entries need to be reclassified.

4. Miscellaneous

The following are some notes about other problems occurred in the construction of the NTA data.

4.1 land and land rents 

In the SNA, there are several types of (economic) assets: financial assets (mostly financial claims) and non-financial assets, the latter is composed of produced and non-produced assets.  Non-financial produced assets are composed of fixed assets, inventories and valuables; while non-financial non-produced assets include land, uncultivated forests, sub-soil assets (deposits of coal etc.) and intangible non-produced assets (such as patented entities, purchased goodwill etc.).

In the SNA, land is defined as the ground itself (with the soil covering and associated surface water), but excluding building, any growing crops, subsoil assets, non-cultivated biological resources, and water resources below the ground (#10.121).  The total stock of land is not fixed, because it may be marginally increased or decreased by reclaiming land from the sea or by erosion by the sea.  The quality may also be improved by clearing forests or rocks etc., or be damaged by inappropriate agricultural use, etc. (SNA #10.122). By SNA #10.13, assets should be valued “as if they were being acquired on the date to which the balance sheet relates.”
In FIES, land rent income is only recorded separately in 1978-1993 as #360-369 (“net land rent income), and is grouped with all other non-financial income in #360-369 (“other property and capital income”) since 1994.  We do not have data of the changes in the stock of land, housing, or other properties from the FIES.  By SNA #7.131, if a single payment covers both rent and rentals and if there is no objective basis on which to split the payment, “it is recommended to treat the whole amount as rent when the value of land is believed to exceed the value of the buildings on it, and as a rental otherwise.”
4.2 self-owned housing: imputed rental income and imputed renal expenditure
Imputed rent income of self-owned housing is recorded under #390-399 (by individual), and imputed rent expenditure of self-owned housing is recorded under #760 (by household).  The difference between the imputed expenditure and the imputed income is, by definition, the imputed depreciation.

4.3 public enterprises

Public enterprises should be treated in the same way as private enterprises.  By #4.112 of SNA, “the general government sector consists of the following group of resident institutional units:

(a) All units of central, state or local government;

(b) All social security funds at each level of government;

(c) All non-market NPIs that are controlled and mainly financed by government units.

The sector does not include public corporations, even when all the equity of such corporations is owned by government units.  It also does not include quasi-corporations that are owned and controlled government units.  However, unincorporated enterprises owned by government units that are not quasi-corporations remain integral parts of those units and, therefore, must be included in the general government sector.”
4.4 allocating household labor income to individuals
Labor income is usually individual-specific. But there are cases when certain labor income “cannot be taken apart to any particular household member”.  The income may come from those whose annual income is low (below $95,000 NT in 2002), and who is not a key person-in-charge of an unincorporated or a household operated business, and not the key person-in-charge of property income or transfer income of a no-employment household.  Out of all 13601 households being surveyed in 2001 in FIES in Taiwan, 913 households reported unknown labor income, but this income is small (<=20% of total household labor income) in 767 households.  We allocate this unknown income equally to every “non-income earner” of age 15 to 70 in the household.  For the 11 households that have no such candidate, the income is allocated equally to all members of the household, regardless of age and income-earning status.
There is unidentifiable income in other type of income or outlay, too.  However, in NTA we attribute all non-labor income to household heads, these unidentified incomes create no problem.







�	For example, a negative term in the “Foreign” column means an outflow from home to rest of the world.


�	In Taiwan, the financial and non-financial enterprises are further broken down into public and private enterprises in the NIPA.  Note that public enterprises are not considered as part of the government (SNA, #4.112).  For detail, refer to Section 4.3.


�	“Labor income” is the sum of “compensation of employees” and two thirds of the “operating surplus” of the household sector; “non-labor income” is the sum total of one third of households’ “operating surplus”,


�	If the insurance premiums that should have been treated as transfer payments were removed, the ratio reduces to 66.34%.  For the treatment of insurances, see the discussion of the next section.


�	There is a change in coverage and variable definition in year 2000 with the legislation of a new law.  The new series of public expenditures on education appears to have a smaller coverage of education expenses, but adds in retirement pension.


�	The calendar year figure is estimated as the average of the two school years of 2000-2001 and 2001-2002.


�	That is to say, $84,209 m NT (=$355,667 m NT - $271,457 m NT) is the estimated amount on private tutoring and cram school fees.


�	See the discussion of the next section.
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