Online Appendix

A Additional theoretical results

A.1 Existence and uniqueness of equilibrium

Proposition 5 Suppose that, for each commodity (z,v) € ZxV, 1,4 18 independently drawn from
a uniform density function with support [Q, ﬁ]. Then, for any k > 0, in equilibrium: w, = w for

allv eV,

Proof. FExistence of equilibrium: As a first step, we prove that w, = w for all v € V is an
equilibrium of the model. Firstly, notice that when w; = w for all ¢ € V, the Lagrange multipliers
will be identical for all countries, and in particular we may write u* = p for all i € V. Secondly,
using Lemma 1, when w, = w for all v € V, conditions in (16) together with (21) and p® = p for
all 1 € V, lead to:

i 1 _|_ K 1/(772,1;71)
Gw = Gzw= m ) (41)

; 1+k 1/(77z,v_1)
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Now, recall that each 7, ,, is drawn from from an independent uniform probability distribution with
support [ﬂ, ﬁ]. Hence, by the law of large numbers, for each country v € V, the (infinite) sequence
of draws {nz,v}z cZ will also be uniformly distributed over [ 7, ﬁ] along the goods space. This
implies that, integrating over Z and bearing in mind (42), [, 8. ,dz = [, 8,,dz = 8, =3 >0, for
each good v € V. Next, replacing [, Bi’v dz = [ into (19), and swapping the order of integration,
we obtain fV Bdv =1, which in turn implies that S = 1 since V has unit mass. Then, it is easy to

check that all conditions (8) hold simultaneously when w, = w for all v € V.

Equilibrium uniqueness: We now proceed to prove the above equilibrium is unique. Normalise
w = 1, and suppose for a subset J C V of countries with measure A\; > 0 we have w; > 1, while
for a (disjoint) subset K C V of countries with measure A\ > 0 we have wy < 1. Denote finally
by Z C V the (complementary) subset of countries with w; = 1. Consider some k € K, i € Z, and
J € J, and take (2, k), (zi,1), (25, j) such that: n,,  =n,,; =n., ; =n. Notice that, due to the
law of large numbers, for any n € [Q, ﬁ] the measure of good-variety couples for which the last

condition is satisfied is the same in k, 7 and j.

As a first step, take country i € Z. (16) and (17) imply that, for (zx, k), (2;,4) and (zj, j), we must



have, respectively:
In(l+xk)—InA = nln (;ﬁ) +1In(wg) + (n—1) ln(ﬂikk) +n— 5ik,k
= gl (u) + (n— (B ) +n—0;
= nln (i) +1In(wy) + (= DBl )+n -0 ;.
Notice also from (18) and (21) that if (5271) > 0, then lnﬁiyv = —Inpyt, whereas if 5271, = 0, then
lnﬁiv > —1Inp'. Then, ﬁikk >p0 > p ;-
s zL,k 2,8 Zj,
As a second step, take country k € KC. (16) and (17) imply that, for (zx,k), (2,17) and (2;,7), we
must have, respectively:
n(1+x) —mA = pla(")+ -1t ) +n—d,

1
— nln('uk) + In <wk> +(n—-1) ln(ﬂ]:“) +n— (5];_72-

— () + In (“”) F -1k ) 4n— ok
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Following an analogous reasoning as before, it follows that ,Bkk L 2 grk > gk i

ZL, 25t Zj*
As a third step, take country j € 7, and notice w; > 1. (16) and (17) imply that, for (zx, k), (2i, %)
and (zj,7), we must have, respectively:

Wk

In(l+k)—InA = nln(uj)—Hn( >+(U—1)ln(ﬁzk,k)+77_5ik7k

wj
. 1 i j
= nln (1) +In <w> + (=D )+n—0l,
j
= nln (W) + (- (B )+n-5 ;.
Again, an analogous reasoning as in the previous cases leads to ﬁjk L 2 B> Iz
21, Zi,t Zja

Finally, integrate among the good space Z and country space V. The above results lead to:
Ajwj/ﬂg Az + /\kwk/ﬁ’:kdz + (1= N =2 /51 dz >
z ~ z z
)\jwj/ﬁzidz+)\kwk/[3’:idz+(l)\j)\k’)/ﬁiidzz (43)
z z "~ z
/\jwj/ﬂj dz + Akwk/ﬁk dz+ (1= N —\F) /5@' dz.
z >’ z >’ z ™’

Note that the first line in (43) equals the world spending on commodities produced in k, the second
equals the world spending on commodities produced in i, and the third equals the world spending
on commodities produced in j. However, when w;, < 1 < wj, those inequalities are inconsistent
with market clearing conditions (8). As a result, there cannot exist an equilibrium with measure

Aj > 0 of countries with w; > 1 and/or a measure A\, > 0 of countries with w, < 1. m



Proposition 6 Suppose that the set 'V is composed by two disjoint subsets with positive measure:
H and L. Assume that: a) for any (z,h) € Z x H, n,, is independently drawn uniform density
function with support [n,7]; b) for any (z,1) € Z x L, ., =1. Then, for any h,h',h" € H and

l,ll,l” € L: (Z) Wp = Wh s (u) wy = wyr; (iii) wp > Wy.

Proof. We prove the proposition in different steps. We first prove that, if an equilibrium exists,
then it must necessarily be the case that, for any h,h',h” € H and [,I',1" € L: 1) wy # wy; 2)
wp = wpr and wy = wyr; 3) wp/wy > 15 4) wy /w; < co. Lastly, we prove that a unique equilibrium
exists, with: 5) 1 < wp/w; < 0.

Preliminarily, consider a generic country ¢ € V, and compute the aggregate demand by 4 for goods
produced in country v € V. From the first-order conditions, it follows that:

; —max{[“*“) <wi/wv>}nz,il,1}. (44)

Z,v A(eﬂi)nz,v :U’Z

Hence, total demand by 4 for goods produced in h € H and in [ € L are respectively given by:

: n T+r w\YOD 1] 1
B widz = wi/ max <> ,— p ——dn, forany h e H, 45
/z h 0 A(epd)" wy, wi [ Y (45)

1w w770
/ﬁi,l Ww; dz = w; max <A1> ,— , for any l c L. (46)
Z
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Step 1. Suppose now that, in equilibrium, w; = w for all ¢ € V. Recalling the proof of Lemma
1, we can observe that the constraints qiw > 1 will not bind in this case. Demand intensities
in (44) are then given by L, = 8., = (c-p) "=/ [(1 4 w) /4] 007 for all i € V.
As a result, the value in (45) must be strictly larger than the value in (46), since the term
(14 k) /A]l/ (n=1) / /ﬂ/ (1) ig strictly decreasing in 7. As a consequence, given that ¢ represents
a generic country in V, integrating over the set V, it follows that the world demand for goods
produced in a country from H will be strictly larger than the world demand for goods produced
in a country from L. But this is inconsistent with the market clearing conditions, which require

that world demand is equal for all v € V. Hence, w, = w for all v € V cannot hold in equilibrium.

Step 2. Suppose that, in equilibrium, wy > wy» for some h',h” € H. Computing (45) respectively
for ' and h” yields:

e (Mw) Lty [ (1+f€w> L,
n Aept)" wp wfn-n T, A (ept)" wpr Tpi -1



Now, since ¢ represents a generic country in V, integrating over the set V, it follows that the
world demand for goods produced in country h’ will be no larger than the world demand for goods
produced in country h”. But this is inconsistent with the market clearing conditions, which require
that world demand for goods produced in country h’ must be strictly larger than world demand
for goods produced in country hA”. Furthermore, an analogous reasoning rules out wy < wpr.
As a consequence, it must be the case that, if an equilibrium exists, it must be characterised by
wp = wpy for any A/, " € H. (Similarly, it can be proved that, if an equilibrium exists, it must

be characterised by wy = wyr for any I',1” € L.)

Step 3. Suppose that wy, < w;. Since {[(1 + &) /A] (w;/wy) / (,ui)n}l/(n_l) is strictly decreasing
in n, it follows that the value in (46) is no larger than the value in (45). Moreover, since 4
represents a generic country in V, integrating over the set V, we obtain that the world demand for
goods produced in a country from region L is no larger than world demand for goods produced
in a country from region H. But this is inconsistent with the market clearing conditions when
wp, < wy, which require that world demand for goods produced in a country from region L must

be strictly larger than world demand for goods produced in a country from region H.

Step 4. As a result of steps 1, 2 and 3, our only remaining candidate for an equilibrium is then
wp, > wy. From (45), it follows that the aggregate demand by any h' € H for goods produced
in region H coincides with its aggregate supply to the same region. Hence, there must be no net
surplus within region H. Analogously, from (46) it follows that there must be no net surplus within
region L. As a result, a necessary condition for market clearing is that the aggregate demand by
region L for goods produced in region H must equal the aggregate demand by region H for goods

produced in region L. Formally:

/ / / 8L wy dz dhdll = / / / By dz dl di (47)
LJH JZ HJLJZ

Suppose now that wj, — oco. Then, on the one hand, from (45) we obtain the aggregate demand
by I € L for goods produced in region H would be equal to a finite (non-negative) number. Since
this would hold true for every I’ € L, then the aggregate demand by region L for goods produced
in region H —left-hand side of (47)— would be equal to a finite (non-negative) number. On the
other hand, from (45) it follows that when wy, — oo the aggregate demand by h' € H for goods
produced in any | € L would tend to infinity. Since this would hold true for every A’ € H and
l € L, then the aggregate demand by region H for goods produced in region L —right-hand side
of (47)— would also tend to infinity. But this then is inconsistent with the equality required by

condition (47). Hence, if an equilibrium exists, it must be then characterised by w; < wy, < oo.



Step 5. Finally, we prove now that there exists an equilibrium 1 < wp/w; < oo, and this
equilibrium is unique. Recall that wy, /w; represents the relative wage between region H and region
L. Step 1 shows that, should the relative wage equal one, then the world demand for goods
produced in a country from H would be strictly larger than the world demand for goods produced
in a country from L. Step 4 shows instead that, should wy — oo, then the world demand for goods
produced in a country from H would be strictly smaller than the world demand for goods produced
in a country from L. Consider now (44) for any v = h, and notice that the demand intensities B;h
are all non-increasing in wy /w;. In addition, consider (44) for any v = [, and notice that in this
case the B;l are all non-decreasing in wy, /w;, while they are strictly increasing in wy, /w; for at least
some z € Z when i € H. Therefore, taking all this into account, together with the expressions
in (45) and (46), it follows that the world demand for goods produced in a country from L may
increase with wy, /w;, while world demand for goods produced in a country from H will decrease
with wp,/w;. Hence, by continuity, there must necessarily exist some 1 < wp/w; < oo consistent
with all market clearing conditions holding simultaneously. In addition, this equilibrium must then

also be unique. m

A.2 Formalisation of results discussed in Appendix B

Proposition 7 Suppose that the set'V is composed by K disjoint subsets, indexed by k =1, ..., K,
each denoted by Vi, C 'V and with Lebesgue measure N\, > 0. Assume that for any country v € Vg
each 1, ,, is independently drawn from a uniform distribution with support [n;, 7], with N < 7Ny

for k' < k".Then: wy > ... > wy > ... > wg, where 1 < k' < K.

Proof. Combining (16) and (17), yields:

P max{ [<1 T Z:UL N M.)_%]l/(nz,u) | :} = B (1. w). (48)

Notice from (48) that 93° (120> wo) /O, <0 and o (12,05 W) /Owy < 0.

Consider now two generic regions k' < k", and suppose that wy < wgr. Since the distribution
of 1, 4, FOSD the distribution of 7, 4, then it follows that [, 8% ,,dz > [, 8% udz. Moreover,
recalling the proof of Lemma 1 it follows that the Bi,v in (48) must be strictly decreasing in 7,
and in w, at least in one of all the regions in the world.?® As a result, there will exist a positive

measure of countries for which Codz > ¢ »dz when wy < wgr. Therefore, integratin
ZFzk 7P zk g g

28 More precisely, it must be that the 3

z,v

in (48) are strictly decreasing in 7, , and w, at least in region k™, such

that wg= € max{wi,...,wk}. That is, the region (or regions) exhibiting with the highest wage.



over the set V, we obtain that fV fZ B;k,dz > fv fZ Bi,k”dz- That is, the world demand for goods
produced in a country from region k' is strictly larger than world demand for goods produced
in a country from region k”. But this is inconsistent with the market clearing conditions when
wyr < wyr, which require that world demand for goods produced in a country from region k&’ must
be no larger than world demand for goods produced in a country from region k”. As a consequence,

it must be that wg > wyr. A

Proposition 8 For country vi € Vi such that n,,, = n and any country vp € Vi such that
Ny, =Mk and k # 1: RCA, », > RCA, ., , for any z € Z.

Proof. Countries with identical incomes have identical budget shares. Let 5;11 denote the common
budget share for (z,v) in j. Then, from the definition of total production of good z by country v,
we have that X, = ZJK:1 )\jﬁj (nzvv,wv) wj. Notice also that X, = w, and W,/W = 1. Hence,
(10) yields:

RCA., — Z]I{:l Ajﬁj (nz,vv wv) wj. (49)

Wy

Consider a generic good z € Z and, without loss of generality, select countries: v; € V; such that
Ny =1 and vy, € Vi from any region k € (1, K] such that 7, , = n;. From (49) we obtain that
RCA,,, > RCA,,, requires:

Zszl B (n, w1) w; S Zf:l XiB7 (g, wi,) wj
w1 Wi '

(50)
Notice too that market clearing conditions imply:
/ Z )\]B] (772,17101) wj dz =w; and / Z Ajﬁ] (nz,kvwki) wWj dz = wy.
Z | 7 | %
7j=1 7j=1

Therefore, it follows that fZ RCA, ,,dz = fZ RCA, ,,dz = 1. We can transform the integrals over

z in integrals over 7, to obtain:

1 n
77—7)/ [RCAppldn = 1, (51)

LJn

1 al
—— [ e, )i = 1 (52)

Nk

Recall that 947 (-) /On < 0, implying that 0 (RCA,,,) /0n < 0. Moreover, since wy < wi, no-
tice that it must be the case that RCA, , > RCA,,, for any n € [n;,7]. Now, suppose that



RCAy, v, > RCAy.,,, then bearing in mind that 9237 () / (8n)* > 0 and 8257 () / (9ndw,) > 0,

we can observe that when (52) holds true then

gl
/ [RCA, ., ]dn <1,
n

which contradicts (51). Therefore, it must be the case that RCA,, ., < RCAy.,,. =

Proposition 9 Let ﬂJZ'ﬂ denote the demand intensity by a consumer from region j € V; for the

K
z,m’

1

-/
g > > PLy > > B

variety of good z produced in country vy such thatn,, =n. Then:

where 1 < j' < K.

Proof. Consider a pair of generic consumers from regions j’ and j”, where j' < j. In addition,
consider a pair of generic exporters from countries vy and vgr, where ¥ < k”. Following an
analogous procedure as in the proof of Proposition 4, combining (16) and (17) of consumers j' and
4" for the varieties of good z produced in vy and v, we may obtain:

’

(nz,vk// - nz,vk/) In (Mj /:U’j ) + (5g,vk/ - 5g,vk/> + (5g,vk// - 5g,vk//) =

(nz,vk/ - 1> In (Bil,vk, /Bil,lvk,) + (Wz’vk,, — 1> In ( g:lvk,, /Bil,vk,,) ‘ (53)

Since In (,ujl/,uj") > 0 and &7

2,V

> 52%, from (53) it follows that ﬁ];ﬂ}k, / ﬁgi;k, > Bgivk,, / Bg;k,,
when 7., , < 1.4, Now, let k" =1 and pick z such that 7,,, = n. Next, suppose Jz,n < BJZHW
Then, we must have that Bi:v < 5!; for all (z,v) € Z x 'V, with strict inequality for all (z,v)
such that 7, , > 7. However, since the budget constraints of consumer j" and j” require that

fZ fV ﬁgiv dvdz = fZ fV ﬁjzuv dv dz, then Bgtﬂ < ﬁiuﬂ cannot possibly be true. m

A.3 Trade frictions and consumer loss

Consider country ¢ as an importer of good z. We assume this commodity is subject to a tariff
t, > 0 applied on the (free-on-board) price of imports, regardless of the quality level in which it
is imported by 7. Since the tariff is applied only to one (atomless) sector within a continuum of
sectors, we can disregard general equilibrium effects as they would be negligible. Given the tariff
t., the final price at which good z sourced from a generic country v # i will be sold to consumers

in country ¢ will be:

Pew (@) = (1+t2) Agsrwy/ (14 ). (54)

Recall the utility function of the individual (3), and focus on the sub-utility derived from the

qz,v

consumption of good z sourced from country v. Let us write this sub-utility as u,, = In(c; )



Bearing in mind (54), and considering that, in the optimum:
; 1+k 1 w; 1/(n-0=1)
Gy (L) = (MW’%) ; (55)
and ﬂ;v = ¢. ,/Qi, then u,, boils down to:
1
= (1t g ) (50
Let us denote by I (t,) the utility loss due to imposing an import tariff ¢, > 0 relative to the

case where t, = 0. From (56), we get:

1
;i 1 + K w; Nz,0—1 1
I (t,) = —_— 1—(141t,) "= t|. 57
) = e (g )™ - ey (57)
It is plain from (57) that ' (¢,) > 0 whenever t, > 0, and that T (-) /0t, > 0.

More interesting is studying how the tariff loss function behaves at different levels of income of

the importer. Using (57), we may compute the elasticity of T (t,) with respect to w;, to obtain:

InT® 1
OlnTy(t:) _ > 0. (58)
O01nw; Mow — 1

This result implies that the utility loss due to the tariff is greater for richer consumers. Moreover,
this difference in welfare loss between richer and poorer importers becomes greater when the tariff
is imposed on more efficient producers of good z (i.e., when the tariff is imposed on countries that
received a lower 7, ).

Our model then yields the following two qualitative welfare loss results. First, the consumer
loss due to import tariffs is always greater for richer importers. Second, the loss disparity between
richer and poorer importers gets larger when the tariff is imposed on more efficient producers of
good z. These two results crucially rest on our nonhomothetic preference structure (in Section A.5
below we show that these two results vanish away in the presence of homothetic preferences).

Lastly, we can use some of the above expressions to get a sense of the relative magnitude of
welfare loss due to the tariff implied by our model. Bearing in mind (58), from (55) we can observe

that: ' '
dlng, 1 9lTi(t)
Olw; m,,—1  Olnw

(59)

Interestingly, the magnitude of the left-hand side of this expression can be obtained from the
data by using unit values as a proxy for q;v. The pooled estimation of the log of unit values on the

log of importer’s income delivers a mean value of 0.075.27 This implies that a 10% richer importer

29We conduct our pooled regression using the data on value of imports and quantity of imports by product at
the 6-digit Harmonised System (HS-6) level of disaggregation in year 2009. Our regression includes a full set of

product-exporter dummies. Full details of this regression are available from the authors upon request.



will suffer a 0.75% higher welfare loss when importing good z from the average producer.?? If we
add (subtract) one standard deviation to the estimate, the welfare loss suffered by a 10% richer

importer rises (declines) to 0.85% (0.65%).%!

A.4 Sectoral subsidy and comparative advantage

Consider country v as a producer of good z, and assume that local producers of good z receive
a proportional subsidy o, regardless of the quality level of their output. Since the subsidy is
applied only to one (atomless) sector within a continuum of sectors, we can disregard again general
equilibrium effects as they would be negligible. Following an analogous reasoning as before, they
will sell their output to consumers of country i at price p’ ,(q) = (1 — 02,,) A¢"w,/ (1 + «). This,
in turn, implies that the share of income of consumers in country ¢ spent on good z produced in

country v is given by:3?
1
. (1—{—/4,) W; | Mz0—1
o = \z 0 — : (60)
(1—0.0)A(ept)" w,

Let S, , denote the share of sector z in the total GDP of country v. Bearing in mind that, in

this simplified version of the model, there are two countries in region L (with income w;) and two

countries in region H (with income wy,), it follows that:
2
Sz,v = — (whﬁé{,y + wlﬁiv) . (61)
W,
Differentiating (60) with respect to o, yields:
d % %
Paw _ ~ > 0. (62)
d()'zw (nz,v - 1) (1 - JZ,U)

The impact of a subsidy to sector z in country v on its the GDP share can be obtained by

differentiating (61) with respect to o, while bearing in mind (62). Thus,

ww_szwg ww;
do . w, hdazﬂj ldazﬂ,

(63)

30Using (59), we can back out the implied value of the sectoral productivity draw for the average producer,
7) = 14.33. Performing a similar pooled regression analysis as the one we do here, but including a panel of transactions
instead of data for year 2009 only, Fieler (2012, Table 2) obtains an estimate equal to 0.06. According to her
estimate (which is just slightly smaller in magnitude than ours), the sectoral productivity of average producer would
be 1) = 17.67.

31 Again, using (59), the implied value of the sectoral productivity draw for the more (less) productive exporter
when we add (subtract) one standard deviation to the estimated value is ) = 12.76 (7 = 16.38). Repeating this
exercise for a two standard deviations difference, we obtain a 1.05% (0.45%) higher welfare loss, corresponding to
sectoral a sectoral productivity draw for the exporter of /) = 10.52 (7) = 23.22)

32Notice that when ¢ = v then 3¢

Z,v

refers to domestic sales of good z.



Let us now compare the impact of the subsidy o, , on the sectoral share S, for the case of a
country in region L (which, by construction, must have received 7 as productivity draw in sector
z) and the country in region H that received 7] as productivity draw in sector z. That is, we are
computing the derivative (63) for two economies with different wages in the denominator (w; and
wp, respectively), but both sharing the same elasticity of quality upgrading 7, , = 7. Notice now
that both dﬁgv/daz,v and dﬁﬁv/doz7y are always larger in a country from region L than in the
country from region H that received the productivity draw 7, , = 7. Therefore, the effect of o,
on S, , will be larger in the country from region L than in the country from region H that received
the productivity draw 7, = 7. This uneven effect of the subsidy across producers with different
incomes rests crucially on our non-homothetic preference structure, as it is shown next in Section

A5,

A.5 Homothetic preferences

We now introduce an alternative preference specification, designed to deliver homothetic demand
schedules. For the remaining of this appendix, to streamline the illustration it proves convenient to
exploit the ordinal nature of the quality ladders and apply the following monotonic transformation
to the quality index: ¢., = Ing,,. This transformation comes at no loss of generality since the
result derived here would obtain even without such transformation.3?

Suppose that preferences, while retaining the same structure across goods, are for each good

now represented by the sub-utility index:
Uz = ln((jz,vcz,v)-

This index replaces the expression In (c;,)?* in (3). The rest of the model remains unchanged.
Individuals choose the optimal values of quality and consumption to maximise that utility function

subject to (4). There, the pricing function in terms of g, becomes:
Aw, M( By ew = Aw,
14+ kK 14+ kK 14+ kK

Following an analogous reasoning as the one used in Appendix A to solve the original consumer

Pz (o) = (gz0)">v = ellz e, (64)

i optimisation problem, we obtain the the (relevant) first-order conditions:

1
i " Nzp = 0, (65)
FRY

1 1 i
——— —v' ' =0. 66
OABL, " o

#3More precisely, all the homothetic results we show below will remain qualitatively unchanged if we keep G = q.

These additional results are available from the authors upon request.



Note that (66) implies that budget shares are identical for all goods, wherever produced. Recalling
that budget shares must sum up to one, from (65) and (66) we can thus obtain the following two
expressions respectively identifying, for each good z and country v, the optimal quality level and
budget share:

G, = and Bl =1

Z,0

In the light of these findings, we can show that the results discussed in Appendices A.3 and
A4 vanish away once we modify the utility function to deliver homothetic preferences.

First, consider again (54), now expressed in terms of (jiﬂ):
Do (@) = (14 1.) Aet= vy, / (14 ). (67)

Using the sub-utility index u, , = ln((ji’vcim), replacing ciﬂ, = ivai/pzvv (Gz,v) and then p, , (Gz)

by (67) and ¢., and ﬁ;v by their optimal values, we obtain the welfer loss function:

1+K§1wi>

— 1 1 Wi
Yz 01z 10 (1 +t, eAd w,

Differentiating with respect to ¢, yields du,,/0t, = — (1 + tz)_1 < 0, from which it is easy to
observe that the value of the derivative in (58) in this case equals zero.?* This implies that the
utility loss due to the tariff is now independent of consumers’ income. In other words, differently
from our model with nonhomothetic preferences, in the presence of homothetic preferences (i.e.,
when willingness to pay for quality is constant), the utility loss due to the import tariff is the same
for all individuals, regardless their income level.

Second, recalling the definition of 5., in (61), from the fact that 3, , = 1 it straightforwardly
follows that the derivatives in (62), and therefore in (63), are in this case equal to zero. This
implies that the effect of a subsidy on the share of sector z in the total GDP is now independent

of the region to which country v belongs.

#Note that the welfare loss function is this case reads T'% (t,) = In (1 + ¢), from which 9T, (t,) /Ow; = 0 straight-

forwardly obtains.





