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1. Setting the stage
motivation, definitions, terminology

2. Drobisch Index (PP) and other indices
(all-items unit value index ) compared to the ''normal'' Paasche and
Laspeyres index

3. "Drobisch-Paasche' or '"hybrid Paasche' index compared to

the normal Paasche index (shows that difference is resulting from
structural changes, and can be explained in terms of covariances
using a generalized theorem of L. v. Bortkiewicz)

4. Drobisch-Paasche index and the normal Laspeyres index
(interpretation in terms of covariances and the L- and S-effect)

5. Conclusion
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1. Setting the Stage 1.1. Introduction and Motivation

*Literature (UVIs cannot replace price indices)

Balk 1994, 1995 (1998), 2005

Diewert 1995 (NBER paper), 2004 etc., in particular 2010
(="Notes on Unit Value Bias", unpublished, Aug. 2010)

Parniczky (1974)

Silver (2007) Do Unit Value Export, Import, and Terms of Trade

Indices Represent or Misrepresent Price Indices, IMF Working
Paper WP/07/121

von der Lippe 2006 submitted to GER (also "Diskussionsbeitrige...")
http://mpra.ub.uni-muenchen.de/5525/1/MPRA _paper_5525.pdf

2010 Ottawa Group revision of a 2009 paper (for the 11th Meeting)
http://mpra.ub.uni-muenchen.de/24743/1/MPRA_paper_24743.pdf
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1. Setting the Stage 1.1. Introduction and Motivation
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1. Setting the Stage 1.2. Definitions and Notation (1)

* One-Stage and Two-Stage Index

Compilation (TSC)
- k=1,2,.... K CNs

- J=1,2,...,n, commodity within a CN

- prices p;,  quantities gy

® Unit values (Durchschnittswerte)

Z Z Pt 9 ie

all items

Z Z Py;i9xie _

t=0,1

(1) p = qu

for the k-th CN
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Q,

Aggregation in
two stages;

Xn, =n

(all items)

use 3 subscripts

Z Z th qkjt — Z Z pkjt kjt

quantlty share weights
My 7 Sy
later (also related to Q,)
=Q/Q

Skjt = MOy
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1. Setting the Stage 1.2. Definitions and Notation (2)

* Covariance

> all items

3) Cov(X,y,w)= ZZ(ijt —i)(ykjt _y)wkj _
- szkjtykjtwkj —X-y Zijij =1

known as "shift theorem"
> k-th CN

*

(3a)  CoV,(X,Y, W)= Zk: (ijt — Xy )(ijt =Y )ij

=1
b
ijkj =1
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1. Setting the Stage 1.3. Terminology (1)

e All-items-index Zk ZJ_ P / Zk ZJ_ Qi

of unit values 4) Py =

Pijol .

(Drobisch [price] 2 ZJ > kJO/ 2 ZJ v

index) _ Q, Z:kZ:jpkﬂqkjl _ Vo _ P,
Q, ZkszijQKjo Q1/Qo Do

This index PP is widely known as ''unit value index"
(better: Drobisch index)

In practice PP cannot be compiled due to Q, and Q,

however, Q,, can be meaningfully established, thus also Pii / Pro

® There is also a Drobisch quantity index (not less problematic and
likewise irrelevant in practice)

(4a) Q(I))1 = (301 = Q1/Qo note that V,, = P(ﬁém
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1. Setting the Stage 1.3. Terminology (2)

® There 1s another TSC-index actually compiled in official
statistics (e.g. German foreign trade statistics)

K g K I
Z P Qu, Z Z P91 Z Z P9k
5) s v
ZﬁkOle c

< Piiodo = &
k ;Qm[szoj ZQm[Zpijmij]

J

This index 1s also known as "unit value index". It is a TSC-Paasche price index
using unit values instead of prices as building blocs (on the first stage).
To avoid confusion with PP how should it be called?

® Drobisch-Paasche other indices on the basis of unit values
® hybrid Paasche (HP) PU, = Z ﬁlekO/ Z ProQuo = Z 5lekO/ ZZijoqkjo

* Paasche (price) index | QU = > Qubu/D Quob
of unit-values (PUY) or QUL, PUF, QUF etc.
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. Setting the Stage 1.4. Indices to be compared (+ next steps in the presentation)

* all-items unit value index (= Drobisch index)
compared with Paasche, Laspeyres (+ Fisher) — section 2

e PU? index (hybrid Paasche or Paasche index of unit values)
compared with Paasche, Laspeyres — section 3 (more relevant as regards
official price statistics)

(one-stage-, or pure) Paasche index (6) / ... Laspeyres index (6a) resp.

K ny

K 1y
Zzpkjlqkl B Zkf)lekl Zzpkjtqko Zkszkjtqkjo

(6) P(})t _ k=1 j=1 POI; _ k=1 j=I1

K ng _ K o — -
Zzpkjoqkﬂ Zk ijkjoqkjl Zzpkjoqkjo Zk ProQxo

k=1 j=1 k=1 j=I

P __ ~ L _ ~
in all comparisons a covariance PU,, = Z P lekl/ den. PU; =num/> 5,,Q,

plays a major part P and PU indices have numerator or denomi-
nator in common
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2. Drobisch index PP and other indices 2.1 Aggregation problems

* PP is not simply a weighted mean of unit-value-relatives (as PU?

and PUL) much less a mean of price relatives (by contrast to PL and PP which are
weighted means of price-relatives)

(7) PD Z pkl ﬁkosm (72) O = th/zk Q. =Q./Q,

Pio Zk PO sum of weights # 1
* however, P? and PL are P _ Zk ijkjlqkl B Z pPK) ijkjoqkl
1 1 ot — _ 01
means of sub-indices (8) t Zk ijkjoqkﬂ k Z Z-pijqkl

pPk) _ Z Pitht i 4 simi- pL(k) Z P1jo9xo

. (3a) pr
o Zpkjlqkjl lar vein ) o z " Z ZPkJoCIko

Results found for "all-item" or "low level" PP indices (sec. 2) cannot simply
be translated into two-stage PUY/PU" indices (sec. 3), and the PUY is not
simply a more disaggregated variant of the Drobisch index PP.
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2. Drobisch index PP and Paasche 2.2 covariance expressions (1)

* Three Drobisch-Paasche biases (according to Diewert (2010))

1. base period prices and change of quantity structure

PD n (P ) " . "o
ol 1 . . unweighted" (= equal
©) pP I=—Covipyo: S5 =Sl /) [ iais 1/m)
01 0

the relevant covariance 1s

_ 1
Cov(l) = Zk ZJ- (ijo — Po )({Skjl — S0 f— O)H
unweighted mean of s, — s, is 0 and of py;5is Py = ZZpij / n

* conditions for vanishing bias

C1 all base-period prices equal

C2 quantity shares s remain constant (then also PP=PL-=PP=PF)
C3 zero-covariance
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2. Drobisch index PP and Paasche 2.2 covariance expressions (2)

2. base period prices and growth rates of quantity shares

D
Poi COV(pij > ij ! Sij) weights are base period

(10) P_(i . D, quantity shares s,

Skit -
ij = Skjl/skjo -1 = Zzskj"i_l - ZzsijijO =0 Zzskjopkjo = Po

kj

the relevant covariance  Coy(2) = Zk Zj (ijo — Dy )(G o~ ()). 40

therefore 1s

Condition C1 amounts here to Pyo =Po =D, Vk,j also C2 is the same

this 1s the formula
of my "S-effect"

3. base period prices and change of quantities |+

P COV(pij 9. 9 Sij) also Parniczky's formula
- - q . ~
(11) P(i pOQOl note (11a): Zzskjoﬁsz
Kj0
L};evsczlsevant covanance - Cov(3) = Zk Z ; (ijo ~Po )(qkjl / Qyjo — Qo ) Skjo
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2. Drobisch index PP and Paasche 2.2 covariance expressions (3)

Diewert's three covariance expressions are closely related. Using

St _ (G, +1Q,, and the shift theorem we get

qy0

Cov(2) =Y > ProGisio—Do 0= > Y ProGiSuo

q ) -~
COV(3) — Z Z pkj() ﬂskjo o pOQOI

kj0
= QOIZZpijijSij + QOIZZpijSij — QP and Zzskjopkjo =P

since
we get C(.)VVG) =Cov(2) and therefore

01
basically the
P(ﬁ | = COV(pij, ij ) Sij) COV(pij’ qkjl/qkjo ’ Sij) formula}s, tell

P, Po PoQo: the same story
eq.11 (Cov(.2.)) eq.12 (Cov(.3.))
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2. Drobisch index PP and Laspeyres 2.2 covariance expressions (4)

* Three Drobisch-Laspeyres biases (according to Diewert (2010))

. : " counterpart
1. current period prices and change of quantity structure | eq. 10

and Cov(.1.)

(12) P—OIi_ = - COV(‘pkjl’Skjl _Skjo’l/n) here also

I unweighted
Por Z Zpkjlskjo
note: a hybrid denominator, neither Po = Z Zskjopkjo nor Pi1~ Zzskjlpkjl

the relevant covariance now 1is — /
— E E . /n
Cov(1) =" > (b =P s — s )- noe pzl 3 .

conditions for vanishing bias

C1* all carrent-period prices equal (C1: base period prices)
C2* = C2 quantity shares remain constant (then PP=P-=PF=PF)
C3 again: zero-covariance
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2. Drobisch index PP and Laspeyres 2.2 covariance expressions (5)

2. current period prices and growth rates of reciprocal quantity shares

L (P ) counter part to eq. 11 and Cov(.2.)
13y Bl & SN e o |
L= = note: PL/PP — 1 whereas in (11) PP/PP-1
P()1 P1 inverse relation of (14) does not make sense

where Ty =sy/ss—1 and erkjskjl =0
Covariance Cov(.2%*.)
Cov(2*) = Zk Zj (pkjl - P )(Skjo/skjl — 1)° Si51 = Zk Zj (.pkjl - P )(ij ) Sii1

compare this covariance to

Cov(2) = Zk Zj (pij ~ Dy )(ij B O)' >10

where G, =s,, /s;o—1 and 2> s,,G, =0
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2. Drobisch index PP and Laspeyres 2.2 covariance expressions (6)

3. current period prices and reciprocal change of quantities

counterpart to eq.

L
(14) i 1= COV(ijl » Q10 /qkjl ; Skjl) 12 and Cov(.3.)
D e
Por P1 (Qm )
compare this covariance

Cov(3*) = Zk Zj (ijl -P )(qij/qkjl - (601 )_1 ) Stil
to Cov(3) = Zk Zj (ijo — Py )(qkjl / Qy0 — 601 ) Skio

Note: we not only have reciprocal terms q;,/qy;;, or I rather than G,
we also study P4/PP — 1 (unlike PP/PP-1). After a digression:

part 3: the practically more important study of indices for TSC
(two-stage-compilations of index numbers)
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2. Drobisch index P? 2.3 Digressions

Digression on axiomatics: The Drobisch index violates

* commensurability however PP is able
* proportionality (by implication: identity) to pass the
° mean value property (cf. eq. 8 slide 10) time reversal test

Another Digression

Symmetry in formulas for bias may be due to the time "antithetic"
(Fisher) relation between Laspeyres and Paasche

covariance in the

Pd p q
(15) Vo, = ZZ — _ZZ(pl_P()Llj[ql_lej'Skjo+PoL1Q]61 theorem of
0 0

> > Podo L. v. Bortkiewicz

1 DD pods ( I 1 j 11
(15a) - - P P Sk TSP AP
\ Zzp1q1 ZZ P, Pup A4 Qg Py Qo
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3. Two-stage (hybrid) Drobisch-Paasche index PU* 3.1 Introduction (1)

Paasche indices P,

—m—

\ el

K

low level D= DPuit ¢
(first stage) | @ ! 3 k1 G=1....n) l
goods Pio = pij
group of - ijkjtqkjt (—01
oods (CN P = =V,
. (CN) t qukjt
second stage _
g -Paasche index
pP _ Zk P Qi pUP Zk P Q,, |of unit Vlalues
Index 0t — 01— = - unit value
Zkszkjoqkﬂ Zk ProQui | index =
name (true) Paasche Drobisch-Paasche «——

Z P Qs = Z Z Piied e

DStatG - Tagung Nirnberg 2010

the preferred name
Paasche (price) index
of unit values =
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3. Two-stage (hybrid) Paasche index PU? 3.1 Introduction (1a)

Price indices based on

unit values

all items unit | | two stages (unit values
values on the first stage)

prices

using price relatives or
low-level price indices

LK) pPk) = R
P01l » For D, /D, Pkl/l Do

price indices of Drobisch

1ndex

Laspeyres/Paasche

PUP=Paasche (price) index of unit values

DStatG - Tagung Nirnberg 2010 Interpretation of Unit Value Indices 19



3. Drobisch-Paasche PUY index 3.1 Introduction: some important facts (2)

PP is much
1.PUP is a weighted mean of unit-value-relatives, PP is not | less a mean
of price
PUP = P PuoQu Pxi PxoOxi , relatives
01 Luk = ~ ik ~ PU" is not simply a
0] .
Pxo Zk ProQu Pxo Zk Pro®u Drobisch index PP on
D D, O the basis of more homo-
however (7) P(g - u Zpko . geneous sub-aggregates
Pko PxoOxo ]

2. PUP is a mean of unit-value-relatives, while P? is a mean of price relatives.
Properties of unit value ratios as opposed price relatives (ratios of prices)

the ratio of unit values is not = Pu _ Quo Z pkﬂ( Pigodin | _ > ijl( PrjoMin
a mean of price relatives (16) Po "Pio \Z Pxjoxjo "Pyjo szpkjomkjo

unless the structure of quantities within each CN remains constant so that my;; = my;,

weights Piiodyii /ProQui add up to (16a) Q0L1(k) / le — Slg | T for the S terms
see eq. (20)

Furthermore ratios of unit values violate proportionality
(hence also identity) and commensurability

DStatG - Tagung Nirnberg 2010 Interpretation of Unit Value Indices 20



3. Drobisch-Paasche PUY index 3.1 Introduction: some important facts (3)

indices of
unit values)
but not
"normal" price
indices

weighted
arithmetic yes no
mean of
price "normal" ratios of unit values (thus also PU? and PUY)
relatives | Paasche PP | unless > Pt _ Sk =1
D i/Dr (or Laspeyres J ijkjomkjo
kj1" Flgo PL) all price (that is no structural component)
indices Drobisch index is not a mean of price relatives
ratios of |PUP and PP is not a mean of ratios of unit values
unit values | PUL (all Pui ProQui

pr=3y L
o “Pro Zk ijkjoqkjl
unless sum of weights is QUQ-=1/S =1

(again: if there 1s no structural component)
Drobisch index is not a mean of ratios of unit
values either

DStatG - Tagung Nirnberg 2010
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3. Two-stage Paasche index PUY (Drobisch-Paasche, UVI) 3.2 PUY and P?

® Note: there are two PU indices, PU? and PUL, but only one Drobisch
Index (one-stage or all-items unit value index) PP.

* for practical reasons (German foreign trade statistic) in what follows we
consider only PU* (we don't compare PU to Pl)

PUP compared to PF PUP compared to P-
; Zk P, Q,, - Z Py Oy This comparison has more relevance,
PU, = Z 5 0 = Zﬁ S at least for Germany, because we have
k kO <kl kO™~ k1

in this country customs based (census
b 1.
(17) % 1= Zk Zj Pijolxji i method) PUP indices and survey based

(sample) P indices.

P ~

P()1 2 'k pkOle .
However, a theory of the bias

_ Zk Qg ijkjo (my, —my) PU,, _1 seems to be quite diffi-

> PoQu Py cult (see sec. 3.3)

the numerator here 1s a covariance

DStatG - Tagung Nirnberg 2010 Interpretation of Unit Value Indices 22



3. Two-stage Paasche index PU? 3.2 PUY and Paasche PF (1)

In (17) the term P (IIl 0 — M. ) 1s indeed a covariance
] kjo kjl kjO
[COVk type, within a CN, Sec (33)]

(17a) Z-pkjo (m;, —m,;,) =n, cov, (pij’mkjl _mij’l/nk)

Z | ijkjlo =1, Py
COV (p )(m —m ) since
k kj0 — Pro kil Kj0 0, ijkjl _ ijkjo _1
PU
However, the bias —» ~—1 is not a weighted average
of these covariances "'
PU’

01 .
(1'7b) pP = Z I COVY Pyo> My — My, l/nk)

01 Z pkOle

What matters is again covariance between prices in (0 and change of quantity structure
(now within the kth CN

Diewert considered ng / PUg1 —1 instead of PUg1 / P(i —1 and he found —

"In this section, we will find it convenient to define the bias using a reciprocal measure" (p. 13)
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3. Two-stage Paasche index PU* 3.2 PUY and Paasche PF (2)

0o p? s®und s! are vectors — of
(18) PP /PUP 1 = Il-COV(p S —8 ,1/11) Pxio> Skio> Skj1 - stacked up into a
01 01 Z Z PrioSkio single n dimensional vector
reciprocal (using M, Gy; = Skjt)

again: what matters is prices in 0, quantity change...

Diewert compared bias PUY and PP relative to P? and PU™ and PP relative to PL.
Our focus here, however, only PU? relative to P¥ and P-

v. d. Lippe's approach (2 points)

1. express discrepancy (= bias +1) as a weighted average of ratios of
linear indices of CNs (sub-aggregates)

P /pP -
S=PU,, / P, = bias+1 S = structural component, "S-effect"
LAP _ pPAL
using the identity (19) Vo =PU5QUg, =PUGQUy, = Py Qg =FQy,

L L(k) Kk -~
Qo _Z Qo QoiSko _Z gk . PioQui
QUL Lk Ak Qk 4 U Z 5 Q

01 01 Zk 015k0  ProNxi

DStatG - Tagung Nirnberg 2010 Interpretation of Unit Value Indices 24
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3. Two-stage Paasche index PU* 3.2 PUY and Paasche PF (3)

notice S= Z QL® | Q‘gisko :Z Sk . PioQui hted £
QS Qs S B0Qu 1s a weighted mean o
) Lo terms which may be viewed as contributions of the
So1 = (3 k-th CN to the S-effect; and weights Py,Q\, / Z ProQui
01

2. As the Sk terms are ratios of linear
indices you can make use of a

theorem of L. v. Bortkiewicz
(on the relation between two linear indices),
which goes as follows = next slide

= v.d.Lippe (2007), p. 194 for the Generalized Theorem,
the famous special case is X, = PF and X, = Pt

Ladislaus von Bortkiewicz (1923)
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3. Two-stage Paasche index PUY 3.2 PU' and Paasche P* (4)

Theorem of L. v. Bortkiewicz
The ratio of two linear indices, X, and X, respectively where (t = 1)

ZXth ZXtYO o Xt SXy
Z:XOyt and ZxoyO s given by | —L — 1+ =
| | X, X-Y
with the co-variance s,

s, =Y X | L-¥ |w RO
X0 Yo ZXOYO

weights Wy = XOYO/ZXOYO
arithmetic means

Z(Xt/xo)'wo :X:XO Z(yt/YO)’Wo :?:ZYtXO/ZYOXO
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3. Two-stage Paasche index PU* 3.2 PUY and Paasche P? (5)

Two covariance expressions to explain S® in eq. 18

(20) QOI _ Z QL(k) ﬁkole Z Sk . ﬁkOle
01 ~
01 Z pkOle - Zk PuoQu
X = QX quantity
(21) : - Z S A (P = ) Do shares m,
~k o1 |\Pxjo ~ Pxo . htJ
Xo= Qqu Y0 qujo a5 Welghts

With this covariance ¢,= cov(qy;,/qy;95PxjosMyj9) - Which bears some
resemblance to the covariance Cov(3) = Cov(qy;;/qyo-Pxi0-Skjo) 1N eq. 11

- we get ¢, = pko( o Qm) and using the Bortkiewicz theorem

L(k) X
1

C C
(2la) Sf =0 "l _14 "k 14"k :
01 o X, X.Y 5.0, and using (20)
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3. Two-stage Paasche index PU* 3.2 PUY and Paasche P? (6)

Z S ﬁkon —14 szkaO
Zk ﬁkOle Zk ﬁkled

PU!
(Zlb) -0 —1= Z Z "COV (ij() ) qkjl /qkjo > mij )

kkO

or 1n terms of a bias

which may be compared to the formula (17a) on slide 21

P
(172) Y

01 —1= Z Z pkO COVk(ijO’mkjl_mij’l/nk)

ing the shift theorem (3) it can be seen that 1n both equations the =~
Using t ) q Prioi T QuiPro
numerator amounts to

Alternatively we might explain (S®)-!

_ ' o expenditure
(22) | Z[ﬂ - {;f“j[ i ~1 ] Pioig0 | hares as
X, = QL(k) J 0 Pxio  Pxo Z Pxjo9xkjo | weights

28

DStatG - Tagung Nirnberg 2010 Interpretation of Unit Value Indices



3. Digression PUY PU! and Drobisch PP as ratios of two linear indices

PUP relative to PP
P, _QUg _ X, X,
PUY,  Q, X, D Q-1

Q.1 ~«
Zk — Qol

Q
(23) Cov(Qy,/Qyy> pkO’QkO/Z Q) equivalently Z (le/QkO Q01 )(Pko o Qko
0
If above average base period unit values are associated with above
average quantity changes PP will be greater than PUY \
PUL relative to PP what applied to the K within
~ (the k CNs) covariances in
D P
Po; _ Q~Uo1 _ X, X, = Z le?kl =QU!, eq. 21, now applies to the
PU(%1 Qo X, Zk Qi Pwi one between covariance
(23a) Cov(Q,;/Qyp » Prs» Qko/z Qo =0yo)
If above average current period unit values ...
29
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3. Two-stage Paasche index PUY 3.3 PUY and Laspeyres P (1)

PUP and Laspeyres
- It appears much more
(24) PUgl Z plekl Z pkoQko | difficult to compare
L ' - these indices
Poi Z PioQui Z Z Pxji9xo |
compar ed to o we will therefo?e
than PUP to PP make a compari-
PUP Z Z pkjoqkjl — son in two steps
(17 POI -1 or PUL to PL| (see slide
Po Z ProQu /
. L ~
the equations of little (or no) relevance PUG 1= Zk P Quo _1
L
are the P, Zk Zj P o
counterparts

L P Pk Z-pk'lqkjo Z-pk'lqkio
to (20) and (2()a) g = PUy _ Qq Qo i M -V gk, iZ X
(22) P(h QUg1 Z Qm Zk ijkjlqkio Z " Zk ijkjlqkjo

relevant covariance to explain S*
»~ also somehow

(22a) Z (qkjl/ Qigo — (31(;1 kajl - ﬁﬁl ) My P = 2Py "hybrid”

<  .
only 2nd factor (p -...) different
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3. PUYindex 3.4 PUP and P’ (summary of '"structural effect')

1. Difference (bias) PU® relative to P? results from structural changes
(structure of quantities), measured by (18) S = PUY/P® = QL/QUt

2. S is a weighted mean of S, measures (Q"/ Q ratio of the k" CN)®

“) numerator and denominator are linear indices

. h = i . . 1
weights  BioQu/ 2, PuQu therefore the theorem of L. v. Bortkiewicz applies

3. this theorem says that a covariance cov,(...) is responsible for the
contribution of the k™ CN to the S-effect (to S), and this covariance is

and this means: N0 S-effect when

Z Qi Qk (p = ) m
q 01 ko — Pxo kjo 1. all prices in 0 equal py;o =P,y = Py
kjo

2. quantities remain constant qy;; = Jy;

cf. conditions on slide 11— 3. covariance vanishes: above (below)

(regarding PP and PF) average base period prices are associated
.. __— with below (above) average increase in
prices in 1 and quantities
Pyj1/Pyjo irrelevant 4. each n, = 1 (homogenous CNs) more—
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3. PUPindex 3.4 PU? and P’ (more remarks on the 'structural effect')

1. no CNs, only individual goods

(or: each n, = 1, perfectly homogeneous CNs)

Homogeneity of CNs

S-effect also vanishes if

2. all qy;/qy; equal (or = 1) 3. all prices py;, equal Vj, k
4. zero covariances or average of Cov, weights 5.,Qu/2., BiQu

Economic interpretation of the S-effect

note: prices in t are irrelevant for the S-effect to occur by contrast
to the L-effect (= substitution effect).

How to explain a quantity change although no price has changed?

Some consequences

condition "for choosing how to construct the subaggregates: in order to mini-
mize bias (relative to the Paasche price index), use unit value aggregation over
products that sell for the same price in the base period" (Diewert 2010, p. 14)
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4. PU? and P! index (comparison in two steps, S- and L-effect)

Basis of decomposition V,, = PU;,QU;, = PU, QUjy,

D

e

+ =
e \Ope - Q05 B B

The covariance C here 1s
(Theorem of Bortkiewicz)

}

i \Pio JQio

No L-effect (L =1) if

=S
I _® _qQ
Pl Q,

expenditure shares as weights

. L : L d.
@ — Z Pi 5 POt & e QOt Piotio rather than quantity shares

Z PioYio

1. all price relatives equal or = 1
2. all quantity relatives equal or
3. covariance =0

<] both quantity change and price
0 changes do not matter (price change
irrelevant for the S-effect)
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* All price determining characteristics kept constant
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. Hypothesis concerning comparison PU? and P" Empirical results for Germany

Hypothesis Argument

1.U <P, growing | Laspeyres (P) > Paasche (U)
discrepancy Formula of L. v. Bortkiewicz

2. Volatilit S P U no pure price comparison
ade y i (U reflecting changes in product mix [structural changes])

U no adjustment for seasonally non-

3.Seasonality U > P availability

4.U suffers from Variable vs. constant selection of goods,
heterogeneity CN less homogeneous than specific goods

EYcad o iD Prices refer to the earlier moment of

contracting (contract-delivery lag; exchange rates)

6.Smoothing (due to | Quality adjustment in P results in smoother
quality adjustment) series
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4. The two effects L and S
Deflator X and M respectively taken for PP [RRSSPRNTE BRT: 15 08 0 e 0 i (4

Imports

—15
| | | | | | | |
2000 2001 2002 2003 2004 2005 2006 2007

— Laspeyres effect (% pt) —— Structural component (% pt) - -+ Discrepancy (%)

Data problems with updating of this figure
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5. Conclusion: Problems and confusions with unit-value-indices

* Unit values as proxies for prices are increasingly important

* Unfortunately the term "unit value index" is used for very different
index formulas

* The focus of index theory 1s almost exclusively on the practically less
relevant index of Drobisch PP (irrelevant because as a rule Zk Q.
does not exist)

* There is no consensus about the name of PUY, PUL
(we should, however, find a name in order to stop the prevailing confusion)

* By contrast to PP these indices are in fact weighted means of ratios of
unit values (not of price relatives), and they make use of quantities

Q,, only

* The bias of PU? relative to P¥ can be explained by the covariance
between base-period prices and changes in the structure of quantities.

* Many (interrelated) covariance-expressions are possible and the
formulas are also a bit similar to formulas for the bias of PP relative
to PP.
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