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SetDirectory[""]

Abstract Price System

The n-good price system in symbolic form for testing technical changes and distributional impact.
2= Clear[A, A, K, 1, k, ¢, R, W]}

n= sectors = Table[i, {i, 1, 7}]

oug- {1, 2,3, 4,5,6, 7}

Technology

wa- (A =Table[as,j, {1, 1, Length[sectors]}, {j, 1, Length[sectors]}]) // MatrixForm
Out[4]/MatrixForm=
di1,1 Qd1,2 31,3 d1,4 3A1,5 3A1,6 A1,7
dp,1 dz,2 A2,3 A4 Az,5 Az,6 A2,7
d3,1 dsz,2 Aasz,3 az,4 dz,5 a3, 43,7
A4,1 Q4,2 A4,3 A4,4 A4,5 Aa,6 9,7
d5,1 ad5,2 A5,3 35,4 35,5 A5, QAs5,7

d6,1 d6,2 36,3 96,4 d6,5 A6,6 96,7

az,1 arz,2 ar,3 ar,4 ay,5 ar,e ar,7



2 | TechChangeProfitability_Simulations.nb

wsi- (A =Table[&s,5, {i, 1, Length[sectors]}, {j, 1, Length[sectors]}]) // MatrixForm
Out[5}//MatrixForm=
61,1 61,2 61,3 61,4 O1,5 61,6 O1,7
62,1 62,2 62,3 62,4 62,5 62,6 02,7
63,1 63,2 63,3 03,4 03,5 63,6 03,7
G4,1 64,2 64,3 O4a,4 04,5 64,6 Oa,7
bs5,1 65,2 65,3 05,4 65,5 65,6 Os,7
6,1 96,2 06,3 O6,4 J6,5 06,6 06,7

3 3 > 3 3 >

67,1 67,2 67,3 67,4 67,5 67,6 01,7

ne- (K = Table[xs,j, {i, 1, Length[sectors]}, {j, 1, Length[sectors]}]) // MatrixForm
Out[6]//MatrixForm=
Ki,1 Ki1,2 K1,3 Ki,4 Ki,5 Ki,6 Ki,7
K2,1 K2,2 K2,3 K2,4 Kz,5 Kz,6 K2,7
K3,1 K3,2 K3,3 K3,4 K3,5 K3,6 K3,7
Ka,1 Ka,2 K4,3 Ka,4 Ka5 K46 Ka7
Ks,1 K5,2 K5,3 K5,4 K55 K5,6 Ks5,7

Ke,1 Xe6,2 Ke,3 Xe6,4 Ke,5 Xe6,6 Ke,7

K7,1 K7,2 K7,3 K7,4 K7,5 K7,6 K7,7
n7= L= Table[¢;, {i, 1, Length[sectors]}]
Out[7]= {/l: /21 /3’ /4) /5) /6) 77}

nei= k = Table[ki, {i, Length[sectors]}]

Out[8]= {kl’ /<2, k3) k47 kS) k67 k7}

9= ¢ = Table[eci, {i, 1, Length[sectors]}]

outgl= {C1y €25 €35 Cay C5, Coy €7}

Profit & Wage Rates and Q Matrices
nitop= R = Table[ri, {i, 1, Length[sectors]}]
W= Table[w;, {i, 1, Length[sectors]}]

ouiol= {1, F2y, M3, Fa, s, e, 7}

oufitl= {W1, Wy, W3, Wg, W5, Wg, W7}
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ri
nfi2i= qr = Tab'l.e[qr,i = —, {i, 1, Length[sectors] }]
rm
W .
qw = Table[qwﬂ- = —, {i, 1, Length[sectors] }]
Wp
ra ro rs rg Is e rs
Out[12]= {qr,l = —5Qr,2= —3 0r,3= —>5 qr,4= —5 Qr,5 = —, Qr,6 = — qr,7 = 7}
Cm Cm m Cm Cm Mm Cm
W1 Wy W3 Wy Ws Wg W7
Out[13]= {qw,l = —5 Qw,2 = — Qw,3 = — > Quw,4 = — Quw,5 = — Quw,6 = — Qu,7 = 7}
W Wn W Wn Wn Wi Wn

ni14= (Qr = DiagonalMatrix[qr[[All, 1]]11) // MatrixForm

Out[14]//MatrixForm=

ar,1  © O o o
0 qr. © o o
© 0 qrs O o o
© © 6 g, 0 0 0
© o o drs O 0
© © © © 0 g ©
© © 0 6 0 0 qr7

ni1s= (Qw = DiagonalMatrix[qw[[All, 1]]1]1) // MatrixForm

Out[15])//MatrixForm=

Qw,1 © 0 0 0
O Qua © O 0o 0
0 0 qu,s3 0 0 0
0 0 ® dw,a O 0 0
© 0 0 Qu,s O O
O o 0 O due O
e 0 0 0  Qu,7
Prices

nie= p = Table[pi, {i, 1, Length[sectors]}]

outil= {P15 P25 P35 Pas P55 P65 P7}
wi7- pw = Table[pY, {i, 1, Length[sectors]}]

Out[17]= {PY; ﬁg, »U‘g) rU\z’tvy pvs\l’ :U‘g: pv7v}
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n(igi= pwSys = Thread[p == p. (A+A) +rp p.K.Qr + 1.Qw]

out[18]= {#71 = {1 qQu,1 *+ 1 <al,l +51,1) +p2 (aZ,l +52,1) +p3 <a3,1 +53,1) +
pa (@4,1+64,1) +ps (3s,1+65,1) +ps (86,1 +86,1) +p7 (87,1+67,1) +
FmdQr,1 (ﬁl Ki,1+pP2 Ka,1+P3K3,1+P4K4,1+pP5Ks,1+PeKe,1+P7 K7,1) ’

p2 = {2 Qu,2 + p1 (31,2 +51,2) +p2 (az,z +52,2) +p3 (33,2 +53,2) +
pa (34,2+54,2> + ps (as,2+55,2> + Pe (ae,2+56,2> +p7 (37,2+57,2> +
FmdQr,2 (Pl K1,2 *+ P2 Ko,2 + P3 K3,2 + Pa K42 +P5 K5 2 + Pe Kg,2 + P7 K7,2) ’

p3 = 13 qu,3 + p1 (al,z +51,3) +p2 (az,a +52,3) +p3 <a3,3 +53,3) +
Pa (34,3+54,3> + ps (as,3+55,3> + Pe (36,3+56,3> +p7 (37,3+57,3> +
FmQr,3 (Pl K1,3 1t P2 Ka,3+P3 K3,3+P4K4,3+pP5Ks,3+PeKe,3+P7 K7,3) ’

P4 = {4 Qu,4 + b1 <31,4+51,4) +p2 <32,4+52,4) +p3 <a3,4+53,4) +
Pa (34,4+54,4> + ps (as,4+55,4> + pe (36,4+56,4> + p7 (37,4+57,4> +
Cm Qr,4 (;Ul Ki,4 + P2 Ko,4+P3 K34+ PaKaa+PsKs atpPeKeq+py K7,4) s

p5 == 15 Qu,5 + p1 <al,5 +51,5) +p2 (az,s +52,5) +p3 <a3,5 +53,5) +
pa (34,5 +64,5) +ps (8s,5+65,5) +ps (86,5 + O6,5) +p7 (87,5 + 67,5) +
mQr,s (ﬂl Ki,5 + P2 Ko,5 + P3 K3 5 + Pa K4 5 + P5 K5 5 + Pe Kg 5 + P7 K7,5) s

Y6 = {6 Qu,6 + P1 (31,6+51,6) +p2 (az,6+52,6) +p3 <a3,6+53,6) +
Pa (34,6+54,6> + ps (as,6+55,6> + Pe (36,6+56,6> +p7 (37,6+57,6> +
mdQr,6 (Pl Ki,6 + P2 K2,6 + Y3 K3,6 + P4 Ka,6 +P5 K5,6 + Y6 Ke,6 + P71 K7,6) ’

p7 = 7 Qu,7 + b1 (a1,7+6l,7) + py (a2,7+62,7) + p3 (a3,7+63,7) +
pa (a4’7+64,7> + ps (a5’7+65,7) + pe (a6’7+66,7> +p7 (a7,7+67,7) +

CmQr,7 (Pl K1,7 + P2 Ko,7+P3 K3,7+pPaKa7+P5Ks 7+PeKe,7+P7 K7,7) }

nito= pwSys2 = Thread[p == 1.Qw.Inverse[IdentityMatrix[Length[sectors]] -A-A-r,K.Qr]]

{ B 7 Qu,7 (f(( ) (-a7,1-67,1-m dr,1 K7,1)>+ *( ) < >)
pL = + + +

out[19]= o\

large output show less show more show all set size limit...

neop= (% rSys=Equalee@Solve [pwSys,R][[1]] =)
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Wage-Profit Curve

1

ne- realWage = {wm = }
pwSys2[[All, 2]].(¢c)

+ +¢cl( )

out[21]=

large output show less show more show all set size limit...

7-Sector Aggregation - Technology and Parameters

Initial data from the 7-sector aggregation for Germany in 2005 from Cogliano, Flaschel, Franke, Froh-
lich, and Veneziani (2018).

2= Al = {
{0.030, 0.0, 0.047, 0.0, 0.0, 0.002, 0.002},
{0.081, 0.241, 0.050, 0.021, 0.003, 0.008, 0.014},
{06.159, 0.226, 0.338, 0.286, 0.030, 0.060, 0.065},
{0.010, 0.005, 0.009, 0.020, 0.007, 0.034, 0.020},
{0.137, 60.107, 0.126, 0.088, 0.291, 0.118, 0.080},
{0.032, 0.044, 0.045, 0.100, 0.071, 0.139, 0.044},
{0.034, 0.008, 0.013, 0.007, 0.009, 0.014, 0.025}
}s3

neai= Al // MatrixForm

Out[23]//MatrixForm=

0.03 0. 0.047 0. 0. 0.002 0.002

0.081 0.241 0.05 0.021 0.003 0.008 0.014
0.159 0.226 0.338 0.286 0.03 0.06 0.065
0.01 0.005 0.009 0.02 0.007 0.034 0.02
0.137 0.107 0.126 0.088 0.291 0.118 0.08
0.032 0.044 0.045 0.1 0.071 0.139 0.044
0.034 0.008 0.013 0.007 0.009 0.014 0.025
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4= Al = {

{0.0008, 0.0002, 0.0003, 0.0001, 0.0004, 0.006, 0.0004},
{0.0455, 0.0126, 0.0161, 0.0061, 0.0233, 0.0322, 0.0251},
{0.0562, 0.0156, 0.0199, 0.0075, 0.0288, 0.0398, 0.0310},
{0.0452, 0.0125, 0.0160, 0.0060, 0.0231, 0.0320, 0.0249},
{0.0223, 0.0061, 0.0079, 0.0030, 0.0114, 0.0158, 0.0123},
{0.0090, 0.0025, 0.0032, 0.0012, 0.0046, 0.0063, 0.0049},
{0.0004, 0.0001, 0.0001, 0.0, 0.0002, 0.0003, 0.0002}

}s

nesi= Al // MatrixForm
Out[25]//MatrixForm=

0.0008 0.0002 0.0003 0.0001 0.0004 0.006 0.0004
0.0455 0.0126 0.0161 0.0061 0.0233 0.0322 0.0251
0.0562 0.0156 0.0199 0.0075 0.0288 0.0398 0.031
0.0452 0.0125 0.016 0.006 0.0231 0.032 0.0249
0.0223 0.0061 0.0079 0.003 0.0114 0.0158 0.0123
0.009 0.0025 0.0032 0.0012 0.0046 0.0063 0.0049
0.0004 0.0001 0.0001 0. 0.0002 0.0003 0.0002
in6l= K1 = {

{0.0156, 0.0043, 0.0055, 0.0021, 0.0080, 0.011, 0.0086},

{0.3705, 0.1028, 0.1312, 0.0493, 0.1897, 0.2625, 0.2044},
{0.4959, 0.1377, 0.1756, 0.0660, 0.2539, 0.3513, 0.2736},
{0.9031, 0.2507, 0.3199, 0.1202, 0.4624, 0.6398, 0.4982},
{0.2217, 0.0615, 0.0785, 0.0295, 0.1135, 0.1570, 0.1223},
{0.0835, 0.0232, 0.0296, 0.0111, 0.0427, 0.0591, 0.0460},
{0.0074, 0.0020, 0.0026, 0.0010, 0.0038, 0.0052, 0.0041}

}3

ne27i= K1 // MatrixForm
Out[27]//MatrixForm=

0.0156 0.0043 0.0055 0.0021 0.008 0.011 0.0086
0.3705 0.1028 0.1312 0.0493 0.1897 0.2625 0.2044
0.4959 0.1377 0.1756 0.066 0.2539 0.3513 0.2736
0.9031 0.2507 0.3199 0.1202 0.4624 0.6398 0.4982
0.2217 0.0615 0.0785 0.0295 0.1135 0.157 0.1223
0.0835 0.0232 0.0296 0.0111 0.0427 0.0591 0.046
0.0074 0.002 0.0026 0.001 0.0038 0.0052 0.0041

mee- 11 = {20.23, 5.29, 7.01, 12.50, 9.65, 12.53, 20.03};
o~ k1 = {18.95, 55.07, 73.87, 39.33, 31.48, 29.36, 12.29};

meo- €1 = {1.61, 6.3, 24.64, 0.4, 7.78, 52.79, 6.48};
ct = {5470, 36997.1, 95319.9, 2327.7, 60821.5, 481019.8, 411098.7};
ct2 = {90.342, 20.832, 53.460, 2.250, 50.689, 91.529, 99.381};
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1
nes- Rl = —— {5.97, 5.6, 5.51, 47.39, 16.85, 17.32, 5.23}
100.

ouzs- {0.0597, 0.056, 0.0551, 0.4739, 0.1685, 0.1732, 0.0523}

mea- W1 = {21.37, 28.72, 26.87, 32.09, 31.57, 24.12, 58.97};

Reference Sector & Q Matrices

Reference Sector

nissi= ref = sectors[[1]]

out3sl= 1

Q Matrices

R1
In[36]:=

Rl[[ref]]
ouss- {1., 0.938023, 0.922948, 7.93802, 2.82245, 2.90117, 0.876047)

Wil
In[37]:=

Wi[[ref]]
our- {1., 1.34394, 1.25737, 1.50164, 1.4773, 1.12869, 2.75948}

nse= |Qrl = QrInit = D'iagonalMatr'ix[R—l]] // MatrixForm
Ri[[ref]]
Out[38]//MatrixForm=
1. 0. 0. 0. 0 0. 0.
0. 0.938023 0. 0. 0. 0. 0.
0. 0. 0.922948 0. 0. 0. 0.
0. 0. 0. 7.93802 0. 0. 0.
0. 0. 0] 0. 2.82245 0. 0.
0. 0. 0. 0. 0. 2.90117 0.
0. 0. 0] 0. 0. 0. 0.876047

rs
o= initialR = Flatten[Solve[Table[er[[i,i]] == —l, {i, 1, Length[sectors]}], R]];

|’lITI
initialR[[1]] =r;1 > 1.}
initialR
ougi- {r1 > 1., ry »>0.938023 ry, r; > 0.922948 ry,,
Fa - 7.93802 rp, s > 2.82245ry, rg > 2.90117 ry, r7 - 0.876047 rp}

| 7
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w1l
n42i= |Qwl = QwInit = D'iagonalMatr'ix[—]] // MatrixForm
Wi[[ref]]
Out[42]//MatrixForm=
1. 0. 0. 0. 0. (0] 0
0. 1.34394 0. 0. 0. 0. 0.
0. 0. 1.25737 0. 0. 0. 0.
0. 0. 0. 1.50164 0. (0] (0]
0. 0. (0] 0. 1.4773 0. 0
0. 0. 0. 0. 0. 1.12869 0.
0. 0. (0] 0. 0. 0. 2.75948
. e Wi .. .
ni4z= initialW = Table| — = Qwl[[i, i]], {i, 1, Length[sectors] }]
Wm
Wi Wp W3
Out3l= {7 = 1., = --1.34394, — - 1.25737,
Wm Wm Wm

Wy W5 Wg W+
. 1.50164, — = 1.4773, — - 1.12869, — - 2.75948}
Wm Wm Wm Wm

Function for threading numerical matrices into abstract price system for numerical exercises.

In[44]:= threadMatrix[Bl1_, B2 ] :=
Flatten[Table[Thread[B1[[i]] » B2[[i]]], {i, 1, Length[sectors]}]]

nias;= threadMatrix[A, Al]

Out[45]= {a1,1»0.03, a;,2>0.,a;,3>0.047,a;4>0.,a;,5>0., a;6~>0.002, a; 7> 0.002,
ay,1>0.081, a,, > 0.241, a3 > 0.05, a5 4~ 0.021, a, s > 0.003, a, ¢ > 0.008,
az,7>0.014, a3 ; » 0.159, a3, » 0.226, as,3 > 0.338, az 4 > 0.286, az ;5 » 0.03,
az,s > 0.06, az,7 > 0.065, a4,; > 0.01, a5, > 0.005, a3,3 > 0.009, a4,4 > 0.02,
a4,5 > 0.007, az,6 > 0.034, a4,7 > 0.02, a5, » 0.137, a5, » 0.107, as,3 > 0.126,
as,4 > 0.088, a5, 5 > 0.291, a5, » 0.118, a5,7 > 0.08, ag,; > 0.032, ag,, - 0.044,
6,3 > 0.045, ag 4 > 0.1, ag,;5 > 0.071, ag,g » 0.139, ag,7 > 0.044, a; ;, - 0.034,
az,» > 0.008, a7 3 > 0.013, a7 4 > 0.007, a;,5 » 0.009, a; ¢ > 0.014, a7’7»0.025}

6= Thread [l -» 11]
ol {f1 = 20.23, £ > 5.29, 135 T7.01, f4 > 12.5, 5> 9.65, /5 — 12.53, ¢; - 20.03}

na71= threadMatrix[Qr, QrInit]

Out[47]= {qr,lel.,090.,090.,090.,090.,OAO.,090.,090.,qr’2e0.938023,090.,
0-50.,0-50.,0-50.,0-50.,0-50.,0-0.,Qr,3~>0.922948,0-0.,0-50.,0-0.,
0-50.,0-0.,0-50.,0-0.,0r,4~>7.93802,0~-0.,0-50.,0-0.,0-50.,0-0.,
0-50.,0-0.,0r,5>2.82245,0~-0.,0-50.,0-0.,0-50.,0-0.,0-50.,0-0.,
9r,6 > 2.90117,0-50.,0-50.,0-50.,0-50.,0-50.,0-50.,0-0., qr,7+O.876047}



In[48]:=

Out[48]=

In[49]:=

Out[49]=

In[50]:=

Out[50]=

In[51]:=

out[51]=

In[52]:=

out[52]=
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R1
{0.0597, 0.056, 0.0551, 0.4739, 0.1685, 0.1732, 0.0523}

Sample w-r curve

maxR1l = 1 / Eigensystem[
Inverse[IdentityMatrix[Length[sectors]] -Al1-A1-R1[[ref]] K1.Qr1]][[1, 1]]

0.289085

wrPlot =
realWage /. threadMatrix[A, Al] /. threadMatrix[A, Al1] /. threadMatrix[K, K1] /.

threadMatrix[Qr, Qrl] /. threadMatrix[Qw, Qwl] /. Thread[1l -» 11] /.
cl

Thread [c - —] /. Ruleeee@initialW /. initialR /. ¢ » 0.020990380445709087
100.
{wm = 7.10944 - }
0.00136018 ['7+ + + +
large output show less show more show all set size limit...

wagePlot =
realWage /. threadMatrix[A, Al] /. threadMatrix[A, Al] /. threadMatrix[K, K1] /.
threadMatrix[Qr, Qrl] /. threadMatrix[Qw, Qwl] /. Thread[l -» 11] /.

cl
Thread[c-> ——| /. RuleeeeinitialW /. initialR /.
100.

fm- RL[[ref]] /. ¢ » 0.020990380445709087

{wm=1.}

Total[cl/ 100.]
1.
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nsa- initialWRPlot = Plot[wrPlot[[1, 2]], {rn, ©, maxR1}, AxesLabel » {"r,", "w,"},
PlotRange -» {Automatic, {0, Automatic}}, PlotStyle » {Blue},
Epilog -» {PointSize » Large, Red, Point[{R1[[ref]], wagePlot[[1, 2]]}] }]
Export["./wrPlotInitial.eps", initialWRPlot, "EPS"]

Out[53]=

S T I T S T [ T TS [ T S Y S B T I S '

0.00 0.05 0.10 0.15 0.20 0.25

I'm

ousa= . /wrPlotInitial.eps

Initial Prices and Profit Rate

ns5- Ruleeeeinitialw

Wy W W3
ouss= {7 51., = 51.34394, — 1.25737,
Wi, Wi, Wi

Wy Ws Wg W+
= 1.50164, — 5 1.4773, — - 1.12869, — - 2.75948}
Wm Wm Wm Wm

nser= initialR

oursel= {r1 > 1., rp, > 0.938023 rp, rz3 > 0.922948 ry,
rg—>7.93802 rp, rs >2.82245r,, re > 2.90117 rp, r7 > 0.876047 rp}

cl

IN57:= P e =1

100.
ous7- 0.0161 py + 0.063 pp + 0.2464 p3 + 0.004 py + 0.0778 ps + 0.5279 pg + 0.0648 p7 = 1

nsei= Flatten[Append[p, rpl]

oursel= {p1y P2y P35 Pay P5y Pes P75 M}
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nise= (pwSys /. threadMatrix[A, Al] /. threadMatrix[A, Al] /. threadMatrix[K, K1] /.

outfs9l=  {p1

b3

ps

be

b7

Thread[1l -» 11] /. threadMatrix[Qw, Qwl] /.
threadMatrix[Qr, Qrl] /. RuleeeeinitialW /. initialR)

= 20.23 +0.0308 p; + 0.1265 py + 0.2152 p3 + 0.0552 py + 0.1593 ps + 0.041 pg +
1. rp (0.0156 p; +0.3705 p, + 0.4959 p3 + 0.9031 p4 + 0.2217 ps + 0.0835 pg + 0.0074 p7) +
0.0344 p;, py = 7.10944 + 0.0002 p; + 0.2536 p, +
0.2416 p3 + 0.0175 ps + 0.1131 ps + 0.0465 pg + 0.938023 ry,
(0.0043 p; +0.1028 py + 0.1377 p3 + 0.2507 ps + 0.0615 ps + 0.0232 pg + 0.002 p7) + 0.0081 py,
== 8.81416 +0.0473 p; + 0.0661 pp + 0.3579 p3 + 0.025 ps + 0.1339 p5 + 0.0482 pg + 0.922948
Fm (0.0055 p; +0.1312 pp + 0.1756 p3 + 0.3199 ps + 0.0785 ps + 0.0296 pg + 0.0026 p7) +
0.0131 p7, ps = 18.7705 + 0.0001 p; + 0.0271 pp + 0.2935 p3 +
0.026 p4 +0.091 ps +0.1012 pg + 7.93802 1y,
(0.0021 p; +0.0493 p, + 0.066 p3 + 0.1202 ps + 0.0295 ps + 0.0111 pg + 0.001 p7) +0.007 p7,
== 14.256 +0.0004 p; + 0.0263 py + 0.0588 p3 + 0.0301 ps + 0.3024 p5 + 0.0756 pg + 2.82245 ry,
(0.008 p1 +0.1897 py + 0.2539 p3 + 0.4624 ps + 0.1135 ps + 0.0427 pg + 0.0038 p7) + 0.0092 py,
= 14.1424 +0.008 p; + 0.0402 p, + 0.0998 p3 + 0.066 ps + 0.1338 p5 + 0.1453 pg + 2.90117 ry,
(0.011 p; +0.2625 py + 0.3513 p3 + 0.6398 ps + 0.157 p5 + 0.0591 pg + 0.0052 p7) +0.0143 py,
== 55.2723 +0.0024 p; + 0.0391 p, + 0.096 p3 + 0.0449 p, + 0.0923 ps + 0.0489 pg + 0.876047 ry,
(0.0086 p; + 0.2044 py + 0.2736 p3 + 0.4982 ps + 0.1223 ps + 0.046 pg + 0.0041 p7) +0.0252 p7}

ne0;:= SOLRAWph1 =
Solve[ (pwSys /. threadMatrix[A, Al] /. threadMatrix[A, Al] /. threadMatrix[K, K1] /.

outieol= {p1

Thread[l -» 11] /. threadMatrix[Qw, Qwl] /. threadMatrix[Qr, Qr1] /.
RuleeeeinitialW /. initialR /. r, » R1[[ref]]), pl1[[1]]

- 55.3531, p, > 36.5576, p3 » 40.8986,

pa > 48.4949, ps > 45.1897, pg - 48.9874, p7 —» 74.0583}

c1
wer- phi = So'lve[so'LRAth'i [[ALll, 2]]. (qs —) =1, ¢] [[11]
10

ousll= {p > 0.0209904}

nez= Append[Thread[p > 0.], 0 < r, < maxR1]

outie2l= {p1

>0.,p0>0.,p3>0., ps>0., p5s>0., pg>0.,p7>0.,0<r,<0.289085}
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ne3= pwSoll = Assum'ing[Append [Thread[p > 0.], 0 < r, < maxR1],
Solve[Flatten[Append[(prys /. threadMatrix[A, Al] /. threadMatrix[a, Al1] /.

threadMatrix[K, K1] /. Thread[l - 11] /. threadMatrix[Qw, Qwl] /.

threadMatrix[Qr, Qrl] /. RuleeeeinitialW /. initialR),
cl

p. [phi[[l, 2]] J = 1]], Flatten[Append(p, ra]1]] [[1]]

100.
- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

ouss- {p1 - 55.3531, py > 36.5576, p3 » 40.8986, ps » 48.4949,
ps — 45.1897, ps — 48.9874, p; » T4.0583, rp » 0.0597}

ne4=  pwSol[Al_, Al ,K1_, 11 _,Qwl_,Qrl_, R_, cl_, maxR_] := (

Assum'ing[Append [Thread[p > 0.], 0 < r, < maxR],
Solve[Flatten[Append[(prys /. threadMatrix[A, Al] /. threadMatrix[a, Al] /.
threadMatrix[K, K1] /. Thread[l -» 11] /. threadMatrix[Qw, Qwl] /.
threadMatrix[Qr, Qrl] /. RuleeeeinitialW /. R),

) c1
p. (pm[[l, 2]] —) = 1]], Flatten(Append(p, rn11]] [[1]]
100.

nes= pwSol[Al, A1, K1, 11, Qwl, Qrl, initialR, cl, maxR1l]
- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a
corresponding exact system and numericizing the result.
outesl= {p3 - 55.3531, p, » 36.5576, p3 > 40.8986, p, > 48.4949,
vs > 45.1897, pg > 48.9874, p; > 74.0583, r, > 0.0597}

1
e~ pwSOL1[[1 33 7, 217 . (ph'i[[l, 211 c )
1

outeel= 1.

In[67):= laborValues[Al_, A1 , K1 _, 11 ] :=
11.Inverse[IdentityMatrix[Length[sectors]] - Al -Al]
)

nes:= LaborValues[Al, Al, K1, 11]
ouresl= {35.5267, 20.1742, 23.2934, 25.075, 20.6632, 24.3021, 28.069}
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pwSoll[[1 ;3 n, 2]]1.K1[[ALL, j1]
11 [§]1]

. Part: 1;; nis not a valid Span specification. A Span specification should be 1, 2, or 3 machine—sized integers
separated by ;;. (Any of the integers can be omitted or replaced with All.)

In[69]:= Table[ , {J, 1, Length[sectors] }]

- Part: 1;; nis not a valid Span specification. A Span specification should be 1, 2, or 3 machine—sized integers

separated by ;;. (Any of the integers can be omitted or replaced with All.)

- Part: 1;; nis not a valid Span specification. A Span specification should be 1, 2, or 3 machine—sized integers
separated by ;;. (Any of the integers can be omitted or replaced with All.)

. General: Further output of will be suppressed during this calculation.

ousel- {0.0494315 {p; » 55.3531, p, > 36.5576, p3 - 40.8986, p, - 48.4949,
ps — 45.1897, ps — 48.9874, p; — T4.0583, rp > 0.0597}[1 ;; n, 2].
{0.0156, 0.3705, 0.4959, 0.9031, 0.2217, 0.0835, 0.0074},
0.189036 {p; - 55.3531, pp > 36.5576, p3 - 40.8986, p, - 48.4949,
ps — 45.1897, ps —» 48.9874, p; » T4.0583, rp > 0.0597}[1 ;; n, 2].
(0.0043, 0.1028, 0.1377, 0.2507, 0.0615, 0.0232, 0.002},
0.142653 {p; - 55.3531, pp > 36.5576, p3 - 40.8986, p, - 48.4949,
ps > 45.1897, ps > 48.9874, p; > 74.0583, rp > 0.05971[1 ;3 n, 2].
{0.0055, 0.1312, 0.1756, 0.3199, 0.0785, 0.0296, 0.0026},
0.08 {p; > 55.3531, p, > 36.5576, p3 - 40.8986, p, - 48.4949,
ps > 45.1897, ps > 48.9874, p; - 74.0583, rp > 0.05971[1 ;3 n, 2].
(0.0021, 0.0493, 0.066, 0.1202, 0.0295, 0.0111, 0.001},
0.103627 {p; » 55.3531, p, - 36.5576, p3 - 40.8986, p, - 48.4949,
ps > 45.1897, ps - 48.9874, p; - 74.0583, rp — 0.05971[1 ;3 n, 2].
(0.008, 0.1897, 0.2539, 0.4624, 0.1135, 0.0427, 0.0038},
0.0798085 {p; - 55.3531, p, > 36.5576, p3 —» 40.8986, ps —» 48.4949,
ps — 45.1897, ps —» 48.9874, p; — T4.0583, rp » 0.0597}[1 ;; n, 2].
(0.011, 0.2625, 0.3513, 0.6398, 0.157, 0.0591, 0.0052},
0.0499251 {p; - 55.3531, p, > 36.5576, p3 —» 40.8986, ps —» 48.4949,
ps — 45.1897, ps — 48.9874, p; — T4.0583, rp > 0.0597}[1 ;; n, 2].

)

(0.0086, 0.2044, 0.2736, 0.4982, 0.1223, 0.046, 0.0041}}

pwSoll1l[[1l ;3 n, 2]].K1
11

- Part: 1;; nis not a valid Span specification. A Span specification should be 1, 2, or 3 machine—sized integers

separated by ;;. (Any of the integers can be omitted or replaced with All.)

In[70]:=

ouro- {0.0494315 {p; - 55.3531, p, > 36.5576, p3 > 40.8986, p; - 48.4949,
ps > 45.1897, pg » 48.9874, p; - 74.0583, rp > 0.0597}[1 ;3 n, 2].

({0.0156, 0.0043, 0.0055, 0.0021, 0.008, 0.011, 0.0086},
{0.3705, 0.1028, 0.1312, 0.0493, 0.1897, 0.2625, 0.2044},

{0.4959, 0.1377, 0.1756, 0.066, 0.2539, 0.3513, 0.2736},
{0.9031, 0.2507, 0.3199, 0.1202, 0.4624, 0.6398, 0.4982},
(0.2217, 0.0615, 0.0785, 0.0295, 0.1135, 0.157, 0.1223},
(0.0835, 0.0232, 0.0296, 0.0111, 0.0427, 0.0591, 0.046},
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{0.0074, 0.002, 0.0026, 0.001, 0.0038, 0.0052, 0.0041}},

0.189036 {p; » 55.3531, p, > 36.5576, p3 - 40.8986, p, - 48.4949,

ps > 45.1897, ps > 48.9874, p; - T4.0583, rp - 0.05971[1 33 n, 2] .

({0.0156, 0.0043, 0.0055,

{0.3705, 0.1028, 0.1312,
{0.4959, 0.1377, 0.1756,
{0.9031, 0.2507, 0.3199,
{0.2217, 0.0615, 0.0785,
{0.0835, 0.0232, 0.0296,

0.

0021, 0.008, 0.011, 0.0086},
0493, 0.1897, 0.2625, 0.2044},
066, 0.2539, 0.3513, 0.2736},

0295, 0.1135, 0.157, 0.1223},

0.
0.
0.1202, 0.4624, 0.6398, 0.4982},
0.
0.

0111, 0.0427, 0.0591, 0.046},

{0.0074, 0.002, 0.0026, 0.001, 0.0038, 0.0052, 0.0041}},

0.142653 {p; » 55.3531, p, » 36.5576, p3 - 40.8986, py - 48.4949,

ps — 45.1897, pg - 48.9874, p; > 74.0583, rp > 0.0597}[1 ;; n, 2].
{{0.0156, 0.0043, 0.0055, 0.

{0.3705, 0.1028,
(0.4959, 0.1377,
(0.9031, 0
(0.2217, 0.0615,
{0.0835, 0.0232,
(0.0074, 0

0785, 0.
0296, 0.
.002, 0.0026, 0.001, 0.0038, 0.0052, 0.0041}},
0.08 {p; = 55.3531, p, > 36.5576, p3 > 40.8986, ps - 48.4949, ps > 45

0021, 0.008, 0.011, 0.0086},

0.1312, 0.0493, 0.1897, 0.2625, 0.2044},
0.1756, 0.066, 0.2539, 0.3513, 0.2736},
.2507, 0.3199, 0.1202, 0.4624, 0.6398, 0.4982},
0.
0.

0295, 0.1135, 0.157, 0.1223},
0111, 0.0427, 0.0591, 0.046},

pe > 48.9874, p7 - T4.0583, rp > 0.0597}[1 ;3 n, 2].
{{0.0156, 0.0043, 0.0055, 0.

{0.3705,
{0.4959,

(0.2217,
(0.0835,

.0615, 0.0785,
.0232, 0.0296,

0.1028, 0.1312, 0.
0.1377, 0.1756,
{0.9031, 0.2507, 0.3199,
0
0

0.

0.
0.
0.

0021, 0.008, 0.011, 0.0086},
0493, 0.1897, 0.2625, 0.2044},
066, 0.2539, 0.3513, 0.2736},
1202, 0.4624, 0.6398, 0.4982},
0295, 0.1135, 0.157, 0.1223},
0111, 0.0427, 0.0591, 0.046},

{0.0074, 0.002, 0.0026, 0.001, 0.0038, 0.0052, 0.0041}},
0.103627 {p; - 55.3531, pp > 36.5576, p3 - 40.8986, p, - 48.4949,
ps — 45.1897, ps —» 48.9874, p; » T4.0583, rp > 0.0597}[1 ;; n, 2].
({0.0156, 0.0043, 0.0055, 0.

{0.3705, 0.1028, 0.1312,
(0.4959, 0.1377, 0.1756,
{0.9031, 0.2507, 0.3199,
{0.2217, 0.0615, 0.0785,
{0.0835, 0.0232, 0.0296,
{0.0074, 0

0.

0.
0.
0.
0.

0021, 0.008, 0.011, 0.0086},
0493, 0.1897, 0.2625, 0.2044},
066, 0.2539, 0.3513, 0.2736},
1202, 0.4624, 0.6398, 0.4982},
0295, 0.1135, 0.157, 0.1223},
0111, 0.0427, 0.0591, 0.046},

.002, 0.0026, 0.001, 0.0038, 0.0052, 0.0041}},
0.0798085 {p; - 55.3531, p, > 36.5576, p3 —» 40.8986, ps —» 48.4949,

.1897,

ps — 45.1897, pg - 48.9874, p7; - 74.0583, rp > 0.0597}[1 ;3 n, 2].
{{0.0156, 0.0043, 0.0055, 0.

{0.3705, 0
{0.4959,

.1028, 0.1312, 0.
.1377, 0.1756, 0.

0
{0.9031, 0.2507, 0.3199, 0.
0

(0.2217,

.0615, 0.0785, 0.

0021, 0.008, 0.011, 0.0086},
0493, 0.1897, 0.2625, 0.2044},
066, 0.2539, 0.3513, 0.2736},
1202, 0.4624, 0.6398, 0.4982},
0295, 0.1135, 0.157, 0.1223},
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{0.0835, 0.0232, 0.0296, 0.0111, 0.0427, 0.0591, 0.046},
{0.0074, 0.002, 0.0026, 0.001, 0.0038, 0.0052, 0.0041}},
0.0499251 {p; - 55.3531, p, > 36.5576, p3 > 40.8986, ps —» 48.4949,
ps > 45.1897, ps > 48.9874, p; - 74.0583, rp— 0.05971[1 ;3 n, 2].
({0.0156, 0.0043, 0.0055, 0.0021, 0.008, 0.011, 0.0086},

(0.3705, 0.1028, 0.1312, 0.0493, 0.1897, 0.2625, 0.2044},
{0.4959, 0.1377, 0.1756, 0.066, 0.2539, 0.3513, 0.2736},
{0.9031, 0.2507, 0.3199, 0.1202, 0.4624, 0.6398, 0.4982},
(0.2217, 0.0615, 0.0785, 0.0295, 0.1135, 0.157, 0.1223},
{0.0835, 0.0232, 0.0296, 0.0111, 0.0427, 0.0591, 0.046},
{0.0074, 0.002, 0.0026, 0.001, 0.0038, 0.0052, 0.0041}}}

7= pwSOl1[[1 53 n, 2]]

. Part: 1;; nis not a valid Span specification. A Span specification should be 1, 2, or 3 machine—sized integers

separated by ;;. (Any of the integers can be omitted or replaced with All.)

ou7il= {p1 = 55.3531, p, » 36.5576, p3 - 40.8986, p, > 48.4949,
ps > 45.1897, pg > 48.9874, p7; > 74.0583, r, > 0.0597}[1 ;35 n, 2]

Technical Change

Testing changes in reference profit rage r,,, for a profitable technical change in a random sector j.

Sample Technical Change

Setting a random sector for technical change that is not the reference sector.
n72;= techChangeSector = RandomChoice[sectors[[2 ;35 7111

out72l= 4

n7a= N = Length[sectors]

out73l= 7

| 15



16 | TechChangeProfitability_Simulations.nb

n74=  technicalChange[j_, Kj_, Aj_, 1j_, Rj_, Qw_, pw_] := (
Clear [prof, Kprime, Aprime, lprime, defl, newTechnique];
prof = 03

While[prof # 1.,
(* New random technique for sector j =)
Kprime =
Kj [[All, j1] x Table[ (1 + RandomReal[{0.05, 0.10}]), {Length[sectors]}];
Aprime = Aj[[All, j]1] < Table[ (1 + RandomReal[{0.03, 0.05}]),
{Length[sectors]}];
lprime = 13[[j]] (1 -RandomReal[{0.1, 0.15}]);

(* Definition 1 test for profitability =)

defl = If[RI[[JI1] «pw[[l ;5 n, 2]].KF[[ALL, j1] +pw[[1 ;5 n, 2]]1.AJ[[ALL, j]] +
Qw[[j, 311 >13L[311 >RI[[F]I]1 xpw[[1 55 n, 2]].Kprime +
pw[[1l ;3 n, 2]].Aprime +Qw[[j, j]1] lprime, True, False];

(* Updating technology =*)

If[defl == True, newTechnique = {Kprime, Aprime, lprime},];
If[defl == True, K2 = Kj,];

If[defl == True, K2[[All, j]1] = Kprime,];

If[defl == True, A2 = Aj,];

If[defl == True, A2[[All, j]1] = Aprime,];

If[defl = True, 12 =1j,]1;

If[defl == True, 12[[j]] = lprime,];

If[defl == True, prof = 1., prof =0.];

In[75):= technicalChange[techChangeSector, K1, A1, 11, R1, Qwl, pwSol1l]

n76:= hewTechnique

ourre- {{0.00227557, 0.0542116, 0.0715586, 0.129065, 0.0311926, 0.0119033, 0.00107932},
(0., 0.0218606, 0.295569, 0.0208321, 0.090758, 0.10466, 0.0073197}, 10.7803}

Testing Changes in Profitability

Definition 1 check:
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n771= R1[ [techChangeSector]] < pwSoll[[1 ;3 n, 2]].K1[[All, techChangeSector]] +
pwSoll[[1 j; n, 2]1].A1[[All, techChangeSector]] +
Qwl[ [techChangeSector, techChangeSector]] « 11[[techChangeSector]]

out771= 47 .4743

ni7el= R1[ [techChangeSector]] < pwSoll[[1 ;3 n, 2]].K2[[All, techChangeSector]] +
pwSoll[[1 j; n, 2]1].A2[[All, techChangeSector]] +
Qwl[ [techChangeSector, techChangeSector]] « 12[[techChangeSector]]

outj7g]= 46.1905

n7o= R1I[[ref]]
ouj79]= 0.0597

Test aggregate profit rates
o= X = Table[xj, {j, 1, Length[sectors]}]

outsol= {X1, X2 X3, X4y X5, X6y X7}
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p. (IdentityMatrix[Length[sectors]] -A-A).x-1.Qw.X
p.K.Qr.x

out[s1]= (*/1 X1 Qu,1 —?2 X2 Qu,2 — 73 X3 Qu,3 — {4 X4 Qu,4 — ¥5 X5 Qu,5 — 76 X6 Qu,6 —

In[81]:=

f7x7 Quyz+ X1 (p1 (1-a1,1-61,1) +p2 (-32,1-62,1) +p3 (33,1~ 63,1) +
—a4,1—54,1> + ps (—35,1—55,1) + P (—36,1—56,1) +p7 (—37,1—57,1>) +
2-061,2) +p2 (1-22,2-62,2) +p3 (-33,2-63,2) +pa (~34,2-6a,2) +

a7,2-67,2) ) +

X2 (ﬁl
s —35,2—55,2>+ﬁ6 ( 36,2~ 96,2) +p7
x3 (b1 (-@1,3-061,3) +p2 (-32,3-62,3) +p3 (1-a3,3-63,3) +pa (-34,3-8a,3) +

(-
(
+p7 (-a7,3-67,3)) +
(-
(-

)
)
ps (-as,3-8s,3) + 6 (-26,3 - 56,3)
X4 (Pl —31,4—51,4) +p2 ( ar 4—52,4) +p3 (33,4 - O3, 4) + P4 (1—34,4—54,4) +
)+¢77 a7,4—574>)+
x5 (p1 (-@1,5-61,5) +p2 (~@2,5-62,5) +p3 (-@3,5-63,5) +pa (~34,5-6a,5) +
s 1*35,5*55,5) + Pe (’36,5’66,5) +p7 (—a7,5—57,5>) +
X6 (#71 ’al,6’5l,6) +p2 (’32,6’52,6> +p3 (’33,6’53,6> + P4 (’34,6’64,6) +

s ’35,6’55,6> + Pe (1’36,6’66,6) +p7 <’aY,6’57,6>) +
X7 (#Jl *31,7*51,7) +p2 (*32,7*52,7> +p3 (*33,7*53,7> +pa (*34,7*54,7) +
ps (-as,7-6s,7) +pe (-86,7-06,7) +p7 (L-a7,7-67,7))) /

(Xl dr,1 (/91 Ki,1 P2 Ko,1+P3K3,1+pP4Ka1+Ps5Ks 1+ PeKe,1+P7 K7,1>

(
(
(
(
(
(
s (—35,4—55,4> + pe (—as 4~ 06,4
(
(
(
(
(

X2 Qr,2 (Pl K1,2t P2 Ko,2+P3K3,2+PaKa+PsKs o+PeKe2+p7Ky,2) +

X3 Qr,3 (P1 K1,3+ P2 K23 +pP3K3,3+pPaKg3+pPs5Ks 3+ pPgKg,3+p7Ky,3) +
X4 Qr,4
+

+

X6 Qr,6

+
b1 Ki,4 + P2 Ko 4 +P3 K3, 4+ P4 Kaa+PsKs atPeKeg+pry K7,4) +
P1 Ki,6 + P2 K2,6 +P3 K3,6+PaKae+pPs5Ks,6+P6Ke,6+ P71 K7,6>

X5 Qr,5 (ﬁl Ki,5 + P2 Ka,5 + P3 K3,5 + P4 K4 5 + Ps K5 5 + g Kg,5 + P7 K7,5
(;Ul K1,7t P2 Ko,7+P3 K3, 7+PaKa7+Ps5Ks 7+pP6Ke,7+pP7K7,7 )

X7 Qr,7

In[82]:= aggProfitRate[p_,A_,A ,K_, 1 ,Qw_,Qr_, x_] :=
(p. (IdentityMatrix[Length[sectors]] -A-A).x-1.Qw.x ]

p.K.X

nes=  refProfitRate[p_,A_,A ,K_, 1 ,Qw_, Qr_, x_] :=
(p.(IdentityMatrix[Length[sectors]] —A-—A).x-—l.Qw.x]

p.K.Qr.x

ns4:= XRef = Table[1l., {Length[sectors]}]
oufg4= {1.,1.,1.,1.,1.,1., 1.}

inss)= R1
oussl= {0.0597, 0.056, 0.0551, 0.4739, 0.1685, 0.1732, 0.0523}
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out[86]=

In[87]:=

out[87]=

In[88]:=

out[88]=

In[89]:=

out[89]=
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aggProfitRate[pwSoll[[1 ;3 n, 2]], Al, A1, K1, 11, Qwl, Qrl, xRef]
0.111865

aggProfitRate[pwSoll[[1l ;3 n, 2]], A2, A1, K2, 12, Qwl, Qrl, xRef]
0.116812

refProfitRate[pwSol1l[[1 ;; n, 2]], Al, A1, K1, 11, Qwl, Qrl, xRef]
0.0597

refProfitRate[pwSol1l[[1 ;; n, 2]], A2, Al, K2, 12, Qwl, Qrl, xRef]
0.0617542

Finding new Q7, matrix after technical change

In[90]:=

out[90]=

In[91]:=

out[91]=

In[92]:=

In[93]:=

out[93]=

In[94]:=

out[94]=

In[95]:=

In[96]:=

out[96]=

In[97]:=

out[97]=

Profit rate in the sector with technical change.

techChangeSector
4

R1
(0.0597, 0.056, 0.0551, 0.4739, 0.1685, 0.1732, 0.0523}

sectorR[j_,pP_,A ,A , K , 1 ,Qw_] :=
(P[[J5 211 -p[[1 35 n, 2]11.A[[ALL, j1]-p[[1 33 n, 2]1]1.A[[ALL, j1] -
T[[311 =Qw[[j, 311) /p[[L1 535 n, 2]]1.K[[ALL, j]]

sectorR[techChangeSector, pwSoll, Al, Al, K1, 11, Qwl]
0.4739

sectorR[techChangeSector, pwSoll, A2, A1, K2, 12, Qwl]
0.569949

Letting Qr, vary with technical change.
Qr2 =Qri;

Qr2

{{1.,0.,0.,0.,0.,0.,0.},

{0., 0.938023,0.,0.,0.,0.,0.}, {0.,0.,0.922948,0.,0., 0., 0.},
{6., 0., 0., 7.93802, 0., 0.,0.}, {0.,0.,0.,0.,2.82245,0., 0.},

{6.,0.,0.,0.,0.,2.90117, 0.}, {0.,0.,0.,0.,0., 0., 0.876047}}

Qr2[[techChangeSector, techChangeSector]] =
sectorR[techChangeSector, pwSoll, A2, A1, K2, 12, Qwl]

Ri[[ref]]
9.54689

| 19
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insl:= Qr2

outegl= {{1.
{o.
{o.
{o.

,0.,0.,0.,0.,0.,0.},

, ©.938023,0.,0.,0.,0.,0.}, {0.,0., 0.922948, 0., 0., 0., 0.},
,0.,0.,9.54689, 0., 0., 0.}, {0.,0.,0., 0., 2.82245, 0., 0.},
,0.,0.,0.,0.,2.90117, 0.}, {0., 0., 0., 0., 0., 0., 0.876047}}

Updating prices and r,, after technical change

Ineo]= PWSYS

out[99]= {p 1

P2

b3

pa

Ys

Pe

4

={1quw,1 + /1 <al,1+51,1) +p2 <az,1+52,1) +p3 <a3,1+53,1) +
pa (8a,1+64,1) +ps (as,1+65,1) +p6 (86,1 +86,1) +p7 (87,1 +67,1) +
MmQr,1 (;Ul Ki,1+ P2 Ko,1+P3K3,1+pPaKa1+PsKs1+PeKe,1+p7 K7,1) s
=42 Qu,2 + 1 <al,2 +51,2) +p2 (az,z +52,2) +p3 <a3,2 +53,2) +
pa (34,2 +64,2) +ps5 (85,2 +65,2) +ps (86,2 +86,2) + b7 (87,2+67,2) +
mQr,2 (F’l K1,2+ P2 Ko,2 +P3 K3,2+pPaKa 2+ pPsKs o+ PeKe,2+pP7 K7,2) s
= {3 qQu,3 + p1 <31,3 +51,3) +p2 <32,3 +52,3) +p3 <a3,3 +53,3) +
pa (34,3+54,3> + ps (as,3+55,3> + Pe (36,3+56,3> +p7 (37,3+57,3> +
mdr,3 (;Ul K1,3+ P2 K2,3+P3 K3,3+P4Kq,3+pPs Ks,3+P6Ke,3+pP7 K7,3) ’
=14 Qu,4 + 1 (al,4+51,4) +p2 (az,4+52,4) +p3 <a3,4+53,4) +
Pa (34,4+54,4> + ps (as,4+55,4> + pe (ae,4+56,4> +p7 (37,4+57,4> +
mQr,4 (ﬁl Ki1,4 + P2 K2,4 +P3 K3 4+ P4 K4 4+ P5 Ks a4+ Pe Ke,4+pP7 K7,4) ’
= {5 Qu,5 + 1 (31,5 +51,5) +p2 (32,5 +52,5) +p3 (33,5 +53,5) +
Pa (34,5+54,5> + ps (35,5+55,5> + pe (36,5+56,5> +p7 (37,5+57,5> +
mdQr,s (Pl Ki1,5 + P2 K2 5 + p3 K3,5 + Pa K45 + P5 K5 5 + Pg Kg,5 + P7 K7,5) )
= {6 Qu,6 + 1 (al,6+51,6) +p2 (az,6+52,6) +p3 <a3,6+53,6) +
Pa (34,6+54,6> + ps (35,6+55,6> + Pe (36,6+56,6> +p7 (37,6+57,6> +
Fmdr,e (Pl Ki,6 t P2 K2,6 + P3 K3 6 + P4 Ka,6 +P5 K5,6 + P6 Ke,6 + P7 K?,G) ’
=147 Qu,7 + P1 (al,7+51,7) + P2 (az,7+52,7) +p3 <a3,7+53,7) +
pa (84,7 +64,7) +ps (as,7+65,7) +pe (86,7 + 86,7) +p7 (87,7 +67,7) +

Cm Qr,7 (;Ul K1,7+ P2 Ko, 7+P3K3,7+pPaKa7+pPs5Ks 7+PeKe,7+P7 K?,?) }

Updating profit rate expressions

ri

noop= initialR2 = Flatten[Solve[Table[QrZ[[i,i]] = —, {i, 1,Length[sectors]}],R]];

Cm

initialR2[[1]] =r; » 1.}
initialR2

ouftoz)= {ry

g

->1.,r,->0.938023rp, r3s > 0.922948 ry,
- 9.54689 rp, rs > 2.82245rr,, rg - 2.90117 ry, r; - 0.876047 rp}



In[103]:=

Out[103]=

In[104]:=

out[104]=

In[105]:=

Out[105]=

In[106]:=

Out[106]=

In[107]:=

Out[107]=

In[108]:=

out[108]=

In[109]:=

out[109]=

In[110]:=

out[110]=
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pwSol[A2, Al, K2, 12, Qwl, Qr2, initialR2, cl, maxR1]

. Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

{p1 > 55.3531, p, > 36.5576, p3 - 40.8986, p, - 48.4949,
ps - 45.1897, ps —» 48.9874, p; > T4.0583, rp — 0.0597)}

pwSoll

{p1 > 55.3531, pp > 36.5576, p3 - 40.8986, p, - 48.4949,
ps — 45.1897, ps —» 48.9874, p; » T4.0583, rp » 0.0597}

pwSol2 = Assum-ing[Append[Thread[p >0.], 06 <rp<maxRl],
Solve[Flatten[Append[(prys /. threadMatrix[A, A2] /. threadMatrix[a, Al1] /.

threadMatrix[K, K2] /. Thread[l » 12] /. threadMatrix[Qw, Qwl] /.
threadMatrix[Qr, Qr2] /. RuleeeeinitialW /. initialR2),

) c1
p. [ph1[[1, 211 —] = 1]], Flatten[Append(p, ral1]] [11]]
100

. Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

{p1 > 55.3531, p, > 36.5576, p3 - 40.8986, p, - 48.4949,
ps - 45.1897, ps —» 48.9874, p; > T4.0583, rp — 0.0597)

aggProfitRate[pwSoll[[1 ;; n, 2]], Al, A1, K1, 11, Qwl, Qrl, xRef]
0.111865

aggProfitRate[pwSol[A2, A1, K2, 12, Qwl, Qr2, initialR2, cl1, maxR1][[1 j; n, 2]],
A2, A1, K2, 12, Qwl, Qr2, xRef]

- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

0.116812

initialR2 /. pwSol[A2, Al, K2, 12, Qwl, Qr2, initialR2, c1, maxR1][[8]]

- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

{ri>1.,r,>0.056, r; >0.0551, r; > 0.569949, rs > 0.1685, rg > 0.1732, r; > 0.0523}

(initialR2 /. pwSol[A2, A1, K2, 12, Qwl, Qr2, initialR2, c1l, maxR1][[8]]) [[All, 2]]

. Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

{1., 0.056, 0.0551, 0.569949, 0.1685, 0.1732, 0.0523}

Mean[R1]
0.148386

| 21



22 | TechChangeProfitability_Simulations.nb

nfi1:= pwSoll

outiii- {p1 - 55.3531, p; > 36.5576, p3 —» 40.8986, ps —» 48.4949,
ps — 45.1897, ps —» 48.9874, py » T4.0583, rp » 0.0597}

n12= capitalStocksl = Table[pwSol1l[[1 ;3 n, 2]]1.K1[[All, j11, {j, 1, Length[sectors]}]
ouiiz- {93.1425, 25.8493, 32.9861, 12.3978, 47.6882, 65.975, 51.3822}

capitalStocksl

In[113]:=

Total[capitalStocksl]
ouliiz- {0.282746, 0.078469, 0.100133, 0.0376352, 0.144764, 0.200276, 0.155977}

ni14:= pwSol1[[8, 2]]
ou114= 0.0597

n11s:= Prepend[ (initialR /. pwSol[Al, Al, K1, 11, Qwl, Qrl, initialR, c1, maxR1][[8]]1)[I
2335n,2]], pwSol1l[[8, 2]]]
- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

ouriis- {0.0597, 0.056, 0.0551, 0.4739, 0.1685, 0.1732, 0.0523)

1= Prepend[ (initialR /. pwSol[Al, Al, K1, 11, Qwl, Qrl, initialR, c1, maxR1][[8]]1) I

capitalStocksl
233n,2]1], pwSol1[[8, 2]1]

Total[capitalStocksl]

- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

ouftiel- {0.0168799, 0.00439426, 0.00551735, 0.0178353, 0.0243927, 0.0346877, 0.00815761}

IN[A17]:= Total[Prepend[j(initialR /. pwSol[Al, A1, K1, 11, Qwl, Qrl, initialR, cl, maxR1]1[[8]1])[I

capitalStocksl
235 n, 211, puwSol1[[8, 2]]] ]]

Total[capitalStocksl]

- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

oui17= 0.111865

n1e:= capitalStocks2 = Table[pwSol2[[1 ;3 n, 2]]1.K2[[All, j11, {j, 1, Length[sectors]}]
ouiie- {93.1425, 25.8493, 32.9861, 13.366, 47.6882, 65.975, 51.3822}

capitalStocks2

In[119]:=

Total[capitalStocks2]
oufito= {0.281917, 0.078239, 0.09984, 0.0404555, 0.144339, 0.199689, 0.15552}
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ni20:= Prepend[ (initialR2 /. pwSol[A2, Al, K2, 12, Qwl, Qr2, initialR2, c1, maxR1][[8]])I[[
2335n,2]], pwSol2[[8, 2]]]

- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

ouiizo- {0.0597, 0.056, 0.0551, 0.569949, 0.1685, 0.1732, 0.0523}

In[121]):= Total[

Prepend[ (initialR2 /. pwSol[A2, Al, K2, 12, Qwl, Qr2, initialR2, cl1, maxR1]1[[8]1])[I
capitalStocks2 )]

235n,2]], pwSol2[[8, 2]]1 -
Total[capitalStocks2]

- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

oufiz1= 0.116812

nf22)= R1
ouft22= {0.0597, 0.056, 0.0551, 0.4739, 0.1685, 0.1732, 0.0523}

in123:= Mean[R1]
outfizsl= 0.148386

n24:= Prepend[ (initialR2 /. pwSol[A2, Al, K2, 12, Qwl, Qr2, initialR2, c1, maxR1][[8]1])I[[
2335n,2]], pwSol2[[8, 2]]]
- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

ouliz4- {0.0597, 0.056, 0.0551, 0.569949, 0.1685, 0.1732, 0.0523}

inf251:= Mean [
Prepend[ (initialR2 /. pwSol[A2, Al, K2, 12, Qwl, Qr2, initialR2, cl1, maxR1]1[[8]1])[I
235n,2]], pwSol2[[8, 2]]]1
- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

oufizsl= 0.162107

Technical Changes Across Sectors

ni2e;= Clear [technologies];
technologies = Table[Table[Table[0.0, {Length[sectors]}, {Length[sectors]}], {3}],
{Length[sectors] -1}];
Table[AppendTo[technologies[[i]], Table[0.0, {Length[sectors]}]],
{i, 1, Length[sectors] -1}]
ourize- {{{{0.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},
{0.,0.,0.,0.,0.,0.,0.}, {0.,0.,0.,0.,0.,0.,0.},
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(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},

(6.,0.,0.,0.,0.,0.,0.}}, {{6.,0.,0.,0.,0.,0.,0.},

» 0.3, (0.
, 0.3, {0.

, 0.

, 0.
(6.,0.,0.,0.,0.,0.,0.}, {0.,0.,0.,0.,0.,0.,0.}},

{({6.,0.,0.,0.,0.,0.,0.}, {0.,0.,0.,0.,0.,0.,0.},

, 0.

, 0.1, {0., 0.

, 0.
(0.,0.,0.,0.,0.,0.,0.}, {60.,0.,0.,0.,0.,0.,0.},

(6.,0.,0.,0.,0.,0.,0.}}, {0.,0.,0.,0.,0.,0.,0.}},

» 0.1, {0,
» 0.1, {0.

, 0., 0. ,0.,0.

{{{o.

, 0.

, 0.
(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},

(6.,0.,0.,0.,0.,0.,0.}}, {{6.,0.,0.,0.,0.,0.,0.},

, 0.1, {0., 0.

, 0.
(0.,0.,0.,0.,0.,0.,0.}, {60.,0.,0.,0.,0.,0.,0.},

(6.,0.,0.,0.,0.,0.,0.}, {0.,0.,0.,0.,0.,0.,0.}},

, 0.1, {0., 0.

, 0.
(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},

(6.,0.,0.,0.,0.,0.,0.}}, {0.,0.,0.,0.,0.,0.,0.}},

,0.,0.

{{{o.

, 0.3, {O.

, 0.
(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},

, 0.

» 0.31, {{0O.

» 0.1, {0,

, 0.

, 0.
(0.,0.,0.,0.,0.,0.,0.}, {60.,0.,0.,0.,0.,0.,0.},

, 0.

, 0.

(6.,0.,0.,0.,0.,0.,0.}, {0.,0.,0.,0.,0.,0.,0.}},

» 0.1, {0,

, 0.
(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},

(6.,0.,0.,0.,0.,0.,0.}}, {0.,0.,0.,0.,0.,0.,0.}},

, 0.
(0.,0.,0.,0.,0.,0.,0.}, {60.,0.,0.,0.,0.,0.,0.},

, 0.

{{{o.

(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},

, 0.

» 0.31, {{0O.

» 0.1, {0,

, 0.

, 0.
(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},

, 0.

(6.,0.,0.,0.,0.,0.,0.}, {0.,0.,0.,0.,0.,0.,0.}},

(0.,0.,0.,0.,0.,0.,0.}, {60.,0.,0.,0.,0.,0.,0.},
(0.,0.,0.,0.,0.,0.,0.}, {0.,0.,0.,0.,0.,0.,0.},

» 0.3,

» 0.1, {0,

, 0.

, 0.

, 0.
(0.,0.,0.,0.,0.,0.,0.}, {0.,0.,0.,0.,0.,0.,0.},

, 0.

{{{o.



(6.,0.,0.,0.,0.
(6.,0.,0.,0.,0.
(0.,0.,0.,0.,0.
(6.,0.,0.,0.,0.
(0.,0.,0.,0.,0.

{{6.,0.,0.,0.,0.
(0.,0.,0.,0.,0.
(6.,0.,0.,0.,0.
(0.,0.,0.,0.,0.

({{0.,0.,0.,0.,0.
(6.,0.,0.,0.,0.
(6.,0.,0.,0.,0.
(0.,0.,0.,0.,0.
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(0.,0.,0.,0.,0.

({6.,0.,0.,0.,0.
(6.,0.,0.,0.,0.
(6.,0.,0.,0.,0.
(0.,0.,0.,0.,0.

niizop= technologies[[1]]

ouizo- {{{0., 0., 0., 0., ,
{O°7 ) b *) )
{6., ’ s Yo ’

{{0.,
(0.,
{0.,

{{0.,
(0.,
{0.,
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.},{0.,0.,0.,0.,0.,0.,0.},
.1}, {{0.,0.,0.,0.,0.,0.,0.},
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ni1sop= For[i =1, i < (Length[sectors] -1), i++,

technologies[[i, 1]] = K1}

technologies[[i, 2]]
technologies[[1i, 3]]
technologies[[i, 4]]

Al;
Al;
11;

®© © © © © © © ©

-

-

-

, 0.

®© © © © © & © 9

)

*

© © © © © © © ©

-

-

-

-

-

-

-

-

1
.}, {0.,0.,0.,0.,0.,0.,0.},
11,
.},{0.,0.,0.,0.,0.,0.,0.},
<1
<11
.},{0.,0.,0.,0.,0.,0.,0.},
.}, {0.,0.,0.,0.,0.,0.,0.},

®© © © © © © © ©

,0.,0.,0.}}



26 | TechChangeProfitability_Simulations.nb

niis1= technologies[[1]]

ouisi- {{{0.0156, 0.0043, 0.0055, 0.0021, 0.008, 0.011, 0.0086},

{0.3705, 0.1028, 0.1312, 0.0493, 0.1897, 0.2625, 0.2044},
{0.4959, 0.1377, 0.1756, 0.066, 0.2539, 0.3513, 0.2736},
{0.9031, 0.2507, 0.3199, 0.1202, 0.4624, 0.6398, 0.4982},
{0.2217, 0.0615, 0.0785, 0.0295, 0.1135, 0.157, 0.1223},
{0.0835, 0.0232, 0.0296, 0.0111, 0.0427, 0.0591, 0.046},
{0.0074, 0.002, 0.0026, 0.001, 0.0038, 0.0052, 0.0041}},

({0.03, 0., 0.047, 0., 0., 0.002, 0.002}, {0.081, 0.241, 0.05, 0.021,
0.003, 0.008, 0.014}, {0.159, 0.226, 0.338, 0.286, 0.03, 0.06, 0.065},
(0.01, 0.005, 0.009, 0.02, 0.007, 0.034, 0.02},
{6.137, 0.107, 0.126, 0.088, 0.291, 0.118, 0.08},
{0.032, 0.044, 0.045, 0.1, 0.071, 0.139, 0.044},
(0.034, 0.008, 0.013, 0.007, 0.009, 0.014, 0.025}},
({0.0008, 0.0002, 0.0003, 0.0001, 0.0004, 0.006, 0.0004},
{0.0455, 0.0126, 0.0161, 0.0061, 0.0233, 0.0322, 0.0251},
{0.0562, 0.0156, 0.0199, 0.0075, 0.0288, 0.0398, 0.031},
(0.0452, 0.0125, 0.016, 0.006, 0.0231, 0.032, 0.0249},
{0.0223, 0.0061, 0.0079, 0.003, 0.0114, 0.0158, 0.0123},
{0.009, 0.0025, 0.0032, 0.0012, 0.0046, 0.0063, 0.0049},
(0.0004, 0.0001, 0.0001, 0., 0.0002, 0.0003, 0.0002}},
(20.23, 5.29, 7.01, 12.5, 9.65, 12.53, 20.03} )}



In[132]:=
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technologies[[2]]

ouizz- {{{0.0156, 0.0043, 0.0055, 0.0021, 0.008, 0.011, 0.0086},

In[133]:=

out[133]=

In[134]:=

Out[134]=

In[135]:=

Out[135]=

In[136]:=

{0.3705, 0.1028, 0.1312, 0.0493, 0.1897, 0.2625, 0.2044},
{0.4959, 0.1377, 0.1756, 0.066, 0.2539, 0.3513, 0.2736},
{0.9031, 0.2507, 0.3199, 0.1202, 0.4624, 0.6398, 0.4982},
{0.2217, 0.0615, 0.0785, 0.0295, 0.1135, 0.157, 0.1223},
{0.0835, 0.0232, 0.0296, 0.0111, 0.0427, 0.0591, 0.046},
{0.0074, 0.002, 0.0026, 0.001, 0.0038, 0.0052, 0.0041}},

({0.03, 0., 0.047, 0., 0., 0.002, 0.002}, {0.081, 0.241, 0.05, 0.021,
0.003, 0.008, 0.014}, {0.159, 0.226, 0.338, 0.286, 0.03, 0.06, 0.065},
{0.01, 0.005, 0.009, 0.02, 0.007, 0.034, 0.02},
{6.137, 0.107, 0.126, 0.088, 0.291, 0.118, 0.08},
{0.032, 0.044, 0.045, 0.1, 0.071, 0.139, 0.044},
{0.034, 0.008, 0.013, 0.007, 0.009, 0.014, 0.025}},
({0.0008, 0.0002, 0.0003, 0.0001, 0.0004, 0.006, 0.0004},
{0.0455, 0.0126, 0.0161, 0.0061, 0.0233, 0.0322, 0.0251},
{0.0562, 0.0156, 0.0199, 0.0075, 0.0288, 0.0398, 0.031},
{0.0452, 0.0125, 0.016, 0.006, 0.0231, 0.032, 0.0249},
{0.0223, 0.0061, 0.0079, 0.003, 0.0114, 0.0158, 0.0123},
{0.009, 0.0025, 0.0032, 0.0012, 0.0046, 0.0063, 0.0049},
{0.0004, 0.0001, 0.0001, 0., 0.0002, 0.0003, 0.0002}},
(20.23, 5.29, 7.01, 12.5, 9.65, 12.53, 20.03}}

technologies[[1, 1, All, 1]]
{0.0156, 0.3705, 0.4959, 0.9031, 0.2217, 0.0835, 0.0074}

technologies[[1, 4]]
{20.23, 5.29, 7.01, 12.5, 9.65, 12.53, 20.03}

newTechnique

{{0.00227557, 0.0542116, 0.0715586, 0.129065, 0.0311926, 0.0119033, 0.00107932},
{6., 0.0218606, 0.295569, 0.0208321, 0.090758, 0.10466, 0.0073197}, 10.7803}

Technical changes across sectors, except for reference sector.

For[i =1, i < (Length[sectors] -1), i++,
techChangeSector = i + 1;
technicalChange[techChangeSector, K1, A1, 11, R1, Qwl, pwSol1l];
technologies[[i, 1, All, techChangeSector]] = newTechnique[[1]]}
technologies[[i, 2, All, techChangeSector]] = newTechnique[[2]]};
technologies[[i, 4, techChangeSector]] = newTechnique[[3]];

1
Show profitability across sectors.

Updating r; for jin which technical change occurs at prevailing p.

| 27
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In[137]:=

In[140]:=

Out[140]=

In[141]:=

Out[141]=

In[142]:=

In[145]:=

Clear[rPrimes];
rPrimes = Table[0.0, {Length[sectors] -1}];
For[i =1, i < (Length[sectors] -1), i++,
techChangeSector = i + 1;
rPrimes[[i]] = sectorR[techChangeSector, pwSoll, technologies[[i, 2]],
technologies[[i, 3]1], technologies[[i, 1]], technologies[[i, 4]]1, Qwl]
1

rPrimes

{0.0561648, 0.0592632, 0.518386, 0.181657, 0.180436, 0.159368}

Updating Q matrices
Multiplier on profit differential.

o=2.
2.

Clear[Qs];
Qs =
Table[Table[0.0, {Length[sectors]}, {Length[sectors]}], {Length[sectors] -1}];
For[i =1, i < (Length[sectors] -1), i++,
techChangeSector = i + 1;

Qs[[i]]l =Qri;

rPrimes([[i]]
Qs[[i, techChangeSector, techChangeSector]] =¢ —MM

Out[145]//MatrixForm=

Ri[[ref]]
Qrl // MatrixForm
1. 0. 0. 0. 0. 0 0.
0. 0.938023 0. 0. 0. 0. 0.
0 0. 0.922948 0. 0. 0. 0.
0. 0. 0. 7.93802 0. 0 0.
0. 0. 0] 0. 2.82245 0. 0.
0 0. 0. 0. 0. 2.90117 0.
0 0. (0] 0. 0. 0. 0.876047
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Qs // TableForm

Out[146]//TableForm

In[146]:

1.88157

0.

0.

0.922948

0.

7.93802

0.

2.82245

0.

2.90117

0.876047

0.938023

0.

0.

0.

1.98537

0.

7.93802

0.

2.82245

0.

2.90117

0.876047

0.938023

0.

0.

0.

0.922948

0.

17.3664

0.

2.82245

0.

2.90117

0.876047

0.938023

0.

0.

0.

0.922948

0.

7.93802

0.

6.08566

0.

2.90117

0.876047

0.938023

0.

0.

0.

0.922948

0.

7.93802

0.

2.82245

0.

6.04474

0.876047

0.938023

0.

0.

0.

0.922948

0.

7.93802

0.

2.82245

0.

2.90117

5.33898

Updating rj[r,] expression.
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in471= Clear [Rs]
Rs = Table[Table[0.0, {Length[sectors]}], {Length[sectors] -1}];
For[‘i =1, i < (Length[sectors] -1), i++,
techChangeSector =i +1;
Y
Rs[[i]] = Flatten[Solve[Table[Qs[['i, s 1] = —J, {j, 1, Length[sectors]}] , R”;

Fm

Rs[[i, 1]] =r;1 > 1.}

in[1501= RS

outsol= {{r; >1., ry > 1.88157 rp, rz > 0.922948 ry, rs > 7.93802 rp, rs > 2.82245 r,
re >2.90117 rp, r; > 0.876047 rp}, {r1>1., r, - 0.938023 ryp, rz3 » 1.98537 ry,
rg > 7.93802r,, rs >2.82245r,, rg - 2.90117 rp, r; - 0.876047 ry},
{(ri>1.,r,->0.938023ry, r3 > 0.922948 ry, rs > 17.3664 rp, s > 2.82245 ry,
Fe > 2.90117 rp, r; > 0.876047 rp}, {ri>1., r; > 0.938023 ry, r; > 0.922948 ry,,
rg > 7.93802ry,, rs >6.08566 r,, rg > 2.90117 rp, ry - 0.876047 rp},
{ri->1., r, >0.938023 rp, r3 > 0.922948 ry,, ry > 7.93802 rp, rs > 2.82245 ry,
re > 6.04474 ry, r; > 0.876047 rp}, {ri>1., r; > 0.938023 ry, r; > 0.922948 ry,,
Fa—>7.93802y, rs > 2.82245r,, rg > 2.90117 ry, r7 > 5.33898 rp}}

Updating prices for new techniques.

nis11= Clear[prices, values];
prices = Table[Table[0.0, {Length[sectors] +1}], {Length[sectors] -1}];
values = Table[Table[0.0, {Length[sectors]}], {Length[sectors] -1}];
For[i =1, i < (Length[sectors] -1), i++,
techChangeSector = i + 1;
prices[[i]] = pwSol[technologies[[i, 2]], technologies[[i, 3]],
technologies[[i, 1]1], technologies[[i, 4]], Qwl, Qs[[i]], Rs[[1]], c1, maxR1];
values[[i]] = laborValues[technologies[[i, 2]], technologies[[i, 3]],
technologies[[i, 1]], technologies[[i, 4111}

- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a
corresponding exact system and numericizing the result.

- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

- General: Further output of will be suppressed during this calculation.
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nj1s51= prices // TableForm
Out[155]//TableForm=

p1 - 55.447 py > 38.5364  p3 > 40.9781  p, > 48.3914  ps > 44.9779  pg — 48.7448
p1 - 55.2359  p, 5 36.9797  p3 > 43.3974  p, > 48.5099  ps > 44.2487  pg > 47.9288
p1 - 55.4704  pr - 36.6203  p3 > 40.9952  p, > 54.998 ps - 44.9729  pg > 48.8934
p1 - 55.5481  py > 37.4479  p3 > 41.8054  ps > 47.9966  ps > 52.6899  pg > 47.3352
p1 - 51.525 py > 34.4222  p3 5 38.4383  p, > 45.281 ps > 40.7319  pg > 51.4105

p1 > 55.0948  p, 536.3173  p3 > 40.6671  p, > 48.0284  ps > 44.5687  pg > 48.2528

nise:= values // TableForm

Out[156]//TableForm=

35.4557 19.7857 23.2388 25.0419 20.6387 24.2699 28.0424
35.2443 19.8564 22.4243 24.7754 20.5455 24,1392 27.9369

35.4393 20.1174 23.2272 24.194 20.607 24.213 28.0096
35.0706 19.757 22.8435 24.742 19.086 23.9489 27.8245
35.3137 19.9485 23.0625 24,7966 20.4334 22.57 27.9152

35.4093 20.1129 23.2165 25.0233 20.6161 24.2405 25.8416

ni157= priceOut = Table[
Prepend[Prepend[Append[Table[{prices[[1, j, 211, "&"}, {j, 1, n}], "\\\\"], "&"],
"$pAr{w}s$"], {i, 1, Length[sectors] -1}]
ouis7= { {Spr{w}$, &, {55.447, &}, {38.5364, &}, {40.9781, &},
{48.3914, &}, {44.9779, &}, {48.7448, &}, {74.0459, &}, \\},
($pM{w}$, &, {55.2359, &}, {36.9797, &}, {43.3974, &},
{48.5099, &}, {44.2487, &}, {47.9288, &}, {73.9278, &}, \\},

($pr{w}$, &, {55.4704, &}, {36.6203, &}, {40.9952, &}, {54.998, &}, {44.9729, &},
(48.8934, &)}, {74.2252, &}, \\}, {Spr{w}$, &, {55.5481, &}, {37.4479, &},
{41.8054, &}, {47.9966, &}, {52.6899, &}, {47.3352, &}, {74.182, &}, \\},

($pr{w}$, &, {51.525, &}, {34.4222, &}, {38.4383, &}, {45.281, &}, {40.7319, &},
{51.4105, &}, {72.2509, &}, \\}, {$p*{w}$, &, {55.0948, &}, {36.3173, &},
(40.6671, &), {48.0284, &), {44.5687, &}, (48.2528, &}, {81.9944, &}, \\}}

nis8)= valueOut =
Table[Prepend[Prepend[Append[Table[{values[[i, 711, "&"}, {7, 1, n}1, "\\\\"1, "&"],
"$vA{w}s$"], {i, 1, Length[sectors] -1}]
ourise- { {$VA{w}$, &, {35.4557, &}, {19.7857, &}, {23.2388, &},
{25.0419, &}, {20.6387, &}, {24.2699, &}, {28.0424, &}, \\},

{$VA{w}$, &, {35.2443, &}, {19.8564, &}, {22.4243, &}, {24.7754, &}, {20.5455, &},
{24.1392, &}, {27.9369, &}, \\}, {$vA{w}$, &, {35.4393, &}, {20.1174, &},
{23.2272, &}, {24.194, &}, {20.607, &}, {24.213, &}, {28.0096, &}, \\},

{$vA{w}$, &, {35.0706, &}, {19.757, &}, {22.8435, &}, {24.742, &}, {19.086, &},
{23.9489, &}, {27.8245, &}, \\}, {$vr{w}$, &, {35.3137, &}, {19.9485, &},
{23.0625, &}, {24.7966, &}, {20.4334, &}, {22.57, &}, {27.9152, &}, \\},

{$vA{w}$, &, {35.4093, &}, {20.1129, &}, {23.2165, &},

(25.0233, &}, {20.6161, &}, {24.2405, &}, {25.8416, &}, \\}}
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niis9:= Export["./priceOut.csv", priceOut, "CSV'"]
Export["./valueOut.csv", valueOut, "CSV"]

oufis9= . /priceOut.csv

outieol= . /valueOut.csv

niiei:= Clear [capLabor];
capLabor = Table[0.0, {Length[sectors] -1}];

For[-i =1, i < Length[sectors] -1, i++,

capLabor[[i]] =

]

prices[[i, 1 ;3 n, 2]].technologies[[i, 1]]
b

technologies[[i, 4]]

ni1e4= Export["./capLabor.csv", capLabor, "CSV"]

oufie4)= . /caplLabor.csv

niesi= capLabor

ouiesl= { {4

(4.

{4

(4.
(4.
(4.

.63449,
65901,
.89539,
69603,
31882,
56614,

6.
4.
5.
4.
4.
4.

10869, 4.73655, 0.998355, 4.97432, 5.30004, 2.58215},
94469, 6.01137, 1.00364, 5.00065, 5.32809, 2.59582},
1956, 5.00326, 1.26655, 5.25436, 5.59845, 2.72751},
9839, 4.79942, 1.01161, 6.28259, 5.3704, 2.61645},
58361, 4.41395, 0.930353, 4.63548, 6.10256, 2.40626},
846, 4.66668, 0.983645, 4.90097, 5.22184, 3.10061}}

niiee;= Table[prices[[1, 1 33 n, 2]].technologies[[1, 1, All, j1], {j, 1, Length[sectors]}]

outesl- {93.7557, 27.7896, 33.2032, 12.4794, 48.0022, 66.4095, 51.7205}



In[167]:=

In[174]:=

Out[174]=

In[175]:=

Out[175]=

In[176]:=

Out[176]=

In[177]:=

Out[177]=

In[178]:=

Out[178]=

In[179]:=

Out[179]=
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Clear [refProfs, aggProfs, meanProfs, capStocks, weightMeanProfs];
refProfs = Table[0.0, {Length[sectors] -1}];

aggProfs = Table[0.0, {Length[sectors] -1}];

meanProfs = Table[0.0, {Length[sectors] -1}];
capStocks = Table[0.0, {Length[sectors] -1}];

weightMeanProfs = Table[0.0, {Length[sectors] -1}];

For[i =1, i < (Length[sectors] -1), i++,

techChangeSector = i + 1;
refProfs[[i]] =

refProfitRate[prices[[i, 1 ;3 n, 2]], technologies[[i, 2]], technologies[[i, 3]],

technologies[[i, 1]], technologies[[i, 4]], Qwl, Qs[[i]], xRef]};
aggProfs[[i]] = aggProfitRate[prices[[i, 1 3; n, 217,

technologies[[i, 2]], technologies[[i, 311,

technologies[[i, 1]], technologies[[i, 4]], Qwl, Qs[[i]], xRef]};
meanProfs[[i]] = Mean[Prepend[Rs[[i, 2 33 n]] /. rp » refProfs[[i]],

r; - refProfs[[i111[[All, 21113

capStocks[[i]] = Table[prices[[i, 1 ;; n, 2]].technologies[[i, 1, All, jI],

{j, 1, Length[sectors]}];
capStocks[[i]]

weightMeanProfs[[i]] =Tota1[meanProfs[[i]]

]

refProfs

Total[capStocks[[i]]]]’

{0.0579588, 0.0536102, 0.053711, 0.045663, 0.0400637, 0.0570758}

aggProfs
{0.112873, 0.10616, 0.122104, 0.109016, 0.102143, 0.148476}

meanProfs

{0.15187, 0.141386, 0.205844, 0.134783, 0.117571, 0.178253}

weightMeanProfs

{0.15187, 0.141386, 0.205844, 0.134783, 0.117571, 0.178253}

Prepend[

Append[Flatten[Table[{refProfs[[i]], "&"}, {i, 1, Length[sectors] -1}11, "\\\\"1,
ll$r_{m}$ll]

($r_{m}$, 0.0579588, &, 0.0536102, &,

0.053711, &, 0.045663, &, 0.0400637, &, 0.0570758, &, \\}

Prepend [Append [
Flatten[Table[{aggProfs[[i]], "&"}, {i, 1, Length[sectors] - 1}11, "\\\\"1, "$rs$"]

($r$, 0.112873, &, 0.10616, &, 0.122104, &, 0.109016, &, 0.102143, &, 0.148476, &, \\}

| 33
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In[180]:=

out[180]=

In[181]:=

out[181]=

In[182]:=

out[182]=

In[183]:=

out[183]=

In[184]:=

In[187]:=

Out[187]=

Prepend[

Append[Flatten[Table[{meanProfs[[i]], "&"}, {i, 1, Length[sectors] -1}1]1, "\\\\"1,
"$\\bar{r}s"]

{$\bar{r}$, 0.15187, &, 0.141386, &,

0.205844, &, 0.134783, &, 0.117571, &, 0.178253, &, \\}

Append [
Flatten[Table[{weightMeanProfs[[i]], "&"}, {i, 1, Length[sectors] -1}1], "\\\\"]

{6.15187, &, 0.141386, &, 0.205844, &, 0.134783, &, 0.117571, &, 0.178253, &, \\}

profOut = {{"", "&", 2, "&", 3, "&", 4, "&", 5, "&", 6, "&", 7, "&", "\\\\"}, Prepend]
Prepend[Append[Flatten[Table[{refProfs[[i]], "&"}, {i, 1, Length[sectors] -1}]],
"\\\\"1, "&"], "$r_{m}$"]1, Prepend[
Prepend[Append[Flatten[Table[{aggProfs[[i]], "&"}, {i, 1, Length[sectors] -1}]1],
"\\\\"1, "&"], "$rs$"], Prepend|
Prepend[Append[Flatten[Table[{meanProfs[[i]], "&"}, {i, 1, Length[sectors] -1}]1,
"\\\\"1, "&"], "$\\bar{r}$"1}
({, & 2,&,3,&,4,&,5,&,6, &, 7, &, \\},
{(sr_{ms$, &, 0.0579588, &, 0.0536102, &, 0.053711, &, 0.045663, &,
0.0400637, &, 0.0570758, &, \\}, {$r$, &, 0.112873, &, 0.10616, &, 0.122104,
&, 0.109016, &, 0.102143, &, 0.148476, &, \\}, {$\bar{r}$, &, 0.15187,
&, 0.141386, &, 0.205844, &, 0.134783, &, 0.117571, &, 0.178253, &, \\}}

Export["./profOut.csv", profOut, "CSV"]
./profOut.csv

Clear [techOut];
techOut =
Table[Append[Table[0.0, {2}, {Length[sectors]}], 0.], {Length[sectors] -1}];
For[i =1, i < (Length[sectors] -1), i++,
techChangeSector = i + 1;
techOut[[i]] = {NumberForm[technologies[[i, 1, All, techChangeSector]], 4],
NumberForm[technologies[[i, 2, All, techChangeSector]], 4],
NumberForm[technologies[[1, 4, techChangeSector]], 4]}

1

Export["./techOut.csv", techOut, "CSV"]
./techOut.csv
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inrss)= techOut

ouiss- {{{0.004702, 0.1086, 0.1487, 0.2672, 0.06548, 0.025, 0.002148},
(0., 0.249, 0.2335, 0.00524, 0.1105, 0.04601, 0.008325}, 4.549},
({0.006003, 0.144, 0.1915, 0.3463, 0.08419, 0.03248, 0.002847},
{0.04852, 0.05168, 0.3498, 0.009354, 0.1298, 0.04657, 0.01342}, 6.031},
({0.002272, 0.0528, 0.07219, 0.1287, 0.0323, 0.01203, 0.001088},
(0., 0.02183, 0.2978, 0.02062, 0.09098, 0.1031, 0.007282}, 11.23},
({0.008448, 0.2004, 0.2727, 0.4998, 0.1238, 0.04639, 0.00404},
(0., 0.003125, 0.03125, 0.007215, 0.3002, 0.07373, 0.009399}, 8.338},
({0.01156, 0.2798, 0.3794, 0.6734, 0.1708, 0.06421, 0.005623},
(0.002082, 0.008258, 0.06293, 0.0353, 0.1221, 0.1441, 0.01461}, 10.81},
{{0.00928, 0.2176, 0.2973, 0.5317, 0.1338, 0.04876, 0.004347},
(0.002094, 0.01467, 0.06816, 0.02083, 0.08318, 0.04544, 0.02579}, 17.65}}

In[189]:= R1 [ [1] ]
outfiggl= 0.0597

Wage-Profit Frontiers

infoo:= WRS = F'Latten[

Prepend[Table[realWage /. threadMatrix[A, technologies[[1, 2]]] /. threadMatrix]|

A, technologies[[i, 3]]] /. threadMatrix[K, technologies[[i, 1]]1] /.
threadMatrix[Qr, Qs[[i]]] /. threadMatrix[Qw, Qwl] /. Thread[

1 » technologies[[1, 4]1]] /. Thread [c - ] /. RuleeeeinitialW /.

100.
Rs[[i]] /. phi, {i, 1, Length[sectors] —1}] // Simplify,
(realWage /. threadMatrix[A, Al] /. threadMatrix[a, Al] /. threadMatrix[K, K1] /.

threadMatrix[Qr, Qrl] /. threadMatrix[Qw, Qwl] /. Thread[l -» 11] /.

cl
Thread[c - —] /. RuleeeeinitialW /. initialR /. phi| // S'imp'l'ify”;
100.

nio1= styles = {Black, Blue, Purple, Orange, Darker [Green], Darker [Gray], Pink};
nii92y= Length[refProfs]

out[192]= 6

nfes= refProfs

ou1e3= {0.0579588, 0.0536102, 0.053711, 0.045663, 0.0400637, 0.0570758}

ni1o4:= WPoints = Flatten[Prepend[
Table[WRs[[i+1]] /. rp > refProfs[[i]], {i, 1, Length[sectors] -1}], wagePlot]]

ou194= {Wp = Le, Wp =10, Wp=210, Wp=1e, Wpn=1., Wp=1., wyp=1.}
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nesi= profPoints = Prepend[refProfs, R1[[ref]]]
outigs= {0.0597, 0.0579588, 0.0536102, 0.053711, 0.045663, 0.0400637, 0.0570758}

ino6:= WrPoints = Table[{profPoints[[i]], wPoints[[i, 2]]}, {i, 1, Length[sectors]}]

ouies- {{0.0597, 1.}, {0.0579588, 1.}, {0.0536102, 1.},
{0.053711, 1.}, {0.045663, 1.}, {0.0400637, 1.}, {0.0570758, 1.}}

info71= WrPoints[[1]]

oufte7l= {0.0597, 1.}

n[198):= sectors

oufteg- {1, 2, 3, 4, 5, 6, 7}

ne9;= positions = {Above, Center, Below, Above, Center, Below, Above};

nizoo- Show[Table[Plot [WRs[[i, 2]1, {rm, 0, 0.2}, AxesLabel » {"r,", "w,"},
PlotRange -» {{0, 0.22}, Automatic}, PlotStyle -» styles[[i]],
PlotLabels -» {Callout[sectors[[i]], wrPoints[[i]]], LeaderSize -» sectors[[1]] }] ,
{i, 1, Length[sectors] }] , Epilog » {PointSize -» Large, Red, Point[wrPoints] }]
Export["./wrTechChange.eps", wrTechChange, "EPS"]

Out[200]=

00— 0 1 1
0.05 0.10 0.15\ 020 m

ouf201= . /WwrTechChange.eps

ineozj= techLabels = sectors;
techLabels[[1]] = "";
techLabels

oufzo4= {, 2, 3,4, 5,6, 7}

ineos:= dotColors = {Gray, Red, Red, Red, Red, Red, Red};
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ineos)= wrTechChange =
Show[Table[Plot[Callout[WRs[[1, 2]], techLabels[[i]], Automatic, wrPoints[[i]],
LeaderSize » { (10 sectors[[i]]), (0.897 sectors[[i]]), Automatic}],
{rn, ©, 0.2}, AxesLabel - {"r,", "w,,,"}, PlotRange » {{0, 0.22}, {0, Automatic}},
PlotStyle » styles[[i]]], {i, 1, Length[sectors]}],
Epilog -» {PointSize » Large, Red, Point[wrPoints] }]
Export["./wrTechChange.eps", wrTechChange, "EPS"]

Out[208]=

04

0.2}

0.0
0.00

I
0.05

ou209= . /WrTechChange.eps

Technical Changes Across Sectors - different ¢

ni2i0p= Clear [technologies];
technologies = Table[Table[Table[0.0, {Length[sectors]}, {Length[sectors]}], {3}],
{Length[sectors] -1}];
Table[AppendTo[technologies[[i]], Table[0.0, {Length[sectors]}]],
{i, 1, Length[sectors] -1}]

ouiz- {{{{0.,0.,0.,0.,0.,0.,0.}, {0.,0.,0.,0.,0.,0.,0.},
(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},
(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},
(6.,0.,0.,0.,0.,0.,0.}}, {{6.,0.,0.,0.,0.,0.,0.},
(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},
(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},
(6.,0.,0.,0.,0.,0.,0.}, {0.,0.,0.,0.,0.,0.,0.}},
{({6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},
(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},
(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},
(6.,0.,0.,0.,0.,0.,0.}}, {6.,0.,0.,0.,0.,0.,0.}},
({{6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},
(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},
(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},
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,0.,0.,0.,0.},

(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},

(6.,0.,0.,0.,0.,0.,0.}}, {{6.,0., 0.

» 0.3, (0.
, 0.3, {0.

, 0.

, 0.
{{6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},

70‘,0'}},

, 0.

b

, 0.

(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},

, 0.1, {0., 0.

, 0.
(6.,0.,0.,0.,0.,0.,0.}}, {6.,0.,0.,0.,0.

» 0., 0.37,

({{6.,0.,0.,0.,0.,0.,0.}, {0.,0.,0.,0.,0.,0.,0.},

» 0.1, {0,
» 0.1, {0.

, 0.

, 0.
(6.,0.,0.,0.,0.,0.,0.}}, {{6.,0.,0.,0.,0.,0.,0.},

(6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},

, 0.

, 0.1, {0., 0.

, 0.
(0.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.}},

{({6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},

, 0.1, {0., 0.

, 0.
(6.,0.,0.,0.,0.,0.,0.}}, {6.,0.,0.,0.,0.

» 0., 0.37,

({{6.,0.,0.,0.,0.,0.,0.}, {0.,0.,0.,0.,0.,0.,0.},

, 0.

» 0.3, {0.
, 0.3, {0.

, 0.

, 0.
(6.,0.,0.,0.,0.,0.,0.}}, {{6.,0.,0.,0.,0.,0.,0.},

, 0.1, {0., 0.

, 0.
(6.,0.,0.,0.,0.,0.,0.}, {0.,0.,0.,0.,0.,0.,0.}},

{({6.,0.,0.,0.,0.,0.,0.}, {0.,0.,0.,0.,0.,0.,0.},

, 0.

> 0.1, {0.
» 0.1, {0,

, 0.

, 0.
(6.,0.,0.,0.,0.,0.,0.}}, {0.,0.,0.,0.,0.,0.,0.}},

{{{6.,0.,0.,0.,0.,0.,0.}, {0.,0.,0.,0.,0.,0.,0.},

, 0.1, {0., 0.

, 0.
(0.,0.,0.,0.,0.,0.,0.}, {60.,0.,0.,0.,0.,0.,0.},

(6.,0.,0.,0.,0.,0.,0.}}, {{6.,0.,0.,0.,0.,0.,0.},

, 0.

, 0.1, (0.
, 0.1, {0.

, 0.

, 0.
(6.,0.,0.,0.,0.,0.,0.}, {0.,0.,0.,0.,0.,0.,0.}},

{{6.,0.,0.,0.,0.,0.,0.}, {6.,0.,0.,0.,0.,0.,0.},

, 0.1, {0., 0.

, 0.
(0.,0.,0.,0.,0.,0.,0.}, {60.,0.,0.,0.,0.,0.,0.},

(6.,0.,0.,0.,0.,0.,0.}}, {0.,0.,0.,0.,0.,0.,0.}},

, 0., 0.

{{{o.

» 0.1, {0,

, 0.
(0.,0.,0.,0.,0.,0.,0.}, {0.,0.,0.,0.,0.,0.,0.},
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technologies[[1]]
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(0.
(0.
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(0.
(0.

3

b

b

3

© &6 © &6 ©6 © o ©

-

© ®© © © © © © o

-

-

© 6 © & © © & o

-

-

®© © © © © © © © ©

-

© ® &6 © © © © o

®© © © © © © © © ©

© © © © © © © o

®© © © © © © © © ©

TechChangeProfitability _Simulations.nb

0.}}, {{0.,0.,0.,0.,0.,0.,0.},
0.}, {0.,0.,0.,0.,0.,0.,0.},
0.}, {0.,0.,0.,0.,0.,0.,0.},
0.}, {0.,0.,0.,0.,0.,0.,0.}},
0.}, {0.,0.,0.,0.,0.,0.,0.},
0.}, {0.,0.,0.,0.,0.,0.,0.},
0.}, {0.,0.,0.,0.,0.,0.,0.},
0.}}, {0.,0.,0.,0.,0.,0.,0.}}}
.}, {0.,0.,0.,0.,0.,0.,0.},
.}, {0.,0.,0.,0.,0.,0.,0.}, {0.
.}, {0.,0.,0.,0.,0.,0.,0.}},
.}, {0.,0.,0.,0.,0.,0.,0.}, {0.
.},{0.,0.,0.,0.,0.,0.,0.},
.}, {0.,0.,0.,0.,0.,0.,0.}},
.}, {0.,0.,0.,0.,0.,0.,0.}, {0.
.}, {0.,0.,0.,0.,0.,0.,0.}, {0.
.3}, {0.,0.,0.,0.,0.,0.,0.}}

nei4= For[i1 =1, 1 < (Length[sectors] - 1), i++,

technologies[[i, 1]]
technologies[[i, 2]]
technologies[[i, 3]1]
technologies[[i, 4]]

K1;
Al;
Al;
11;

b

| 39

0.},

0.},

0.1,
0.},
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nizis;= technologies[[1]]

ouzis- {{{0.0156, 0.0043, 0.0055, 0.0021, 0.008, 0.011, 0.0086},

{0.3705, 0.1028, 0.1312, 0.0493, 0.1897, 0.2625, 0.2044},
{0.4959, 0.1377, 0.1756, 0.066, 0.2539, 0.3513, 0.2736},
{0.9031, 0.2507, 0.3199, 0.1202, 0.4624, 0.6398, 0.4982},
{0.2217, 0.0615, 0.0785, 0.0295, 0.1135, 0.157, 0.1223},
{0.0835, 0.0232, 0.0296, 0.0111, 0.0427, 0.0591, 0.046},
{0.0074, 0.002, 0.0026, 0.001, 0.0038, 0.0052, 0.0041}},

({0.03, 0., 0.047, 0., 0., 0.002, 0.002}, {0.081, 0.241, 0.05, 0.021,
0.003, 0.008, 0.014}, {0.159, 0.226, 0.338, 0.286, 0.03, 0.06, 0.065},
(0.01, 0.005, 0.009, 0.02, 0.007, 0.034, 0.02},
{6.137, 0.107, 0.126, 0.088, 0.291, 0.118, 0.08},
{0.032, 0.044, 0.045, 0.1, 0.071, 0.139, 0.044},
(0.034, 0.008, 0.013, 0.007, 0.009, 0.014, 0.025}},
({0.0008, 0.0002, 0.0003, 0.0001, 0.0004, 0.006, 0.0004},
{0.0455, 0.0126, 0.0161, 0.0061, 0.0233, 0.0322, 0.0251},
{0.0562, 0.0156, 0.0199, 0.0075, 0.0288, 0.0398, 0.031},
(0.0452, 0.0125, 0.016, 0.006, 0.0231, 0.032, 0.0249},
{0.0223, 0.0061, 0.0079, 0.003, 0.0114, 0.0158, 0.0123},
{0.009, 0.0025, 0.0032, 0.0012, 0.0046, 0.0063, 0.0049},
(0.0004, 0.0001, 0.0001, 0., 0.0002, 0.0003, 0.0002}},
(20.23, 5.29, 7.01, 12.5, 9.65, 12.53, 20.03} )}
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nizi6;= technologies[[2]]

ouzie- {{{0.0156, 0.0043, 0.0055, 0.0021, 0.008, 0.011, 0.0086},

{0.3705, 0.1028, 0.1312, 0.0493, 0.1897, 0.2625, 0.2044},
{0.4959, 0.1377, 0.1756, 0.066, 0.2539, 0.3513, 0.2736},
{0.9031, 0.2507, 0.3199, 0.1202, 0.4624, 0.6398, 0.4982},
{0.2217, 0.0615, 0.0785, 0.0295, 0.1135, 0.157, 0.1223},
{0.0835, 0.0232, 0.0296, 0.0111, 0.0427, 0.0591, 0.046},
{0.0074, 0.002, 0.0026, 0.001, 0.0038, 0.0052, 0.0041}},

({0.03, 0., 0.047, 0., 0., 0.002, 0.002}, {0.081, 0.241, 0.05, 0.021,
0.003, 0.008, 0.014}, {0.159, 0.226, 0.338, 0.286, 0.03, 0.06, 0.065},
{0.01, 0.005, 0.009, 0.02, 0.007, 0.034, 0.02},
{6.137, 0.107, 0.126, 0.088, 0.291, 0.118, 0.08},
{0.032, 0.044, 0.045, 0.1, 0.071, 0.139, 0.044},
{0.034, 0.008, 0.013, 0.007, 0.009, 0.014, 0.025}},
({0.0008, 0.0002, 0.0003, 0.0001, 0.0004, 0.006, 0.0004},
{0.0455, 0.0126, 0.0161, 0.0061, 0.0233, 0.0322, 0.0251},
{0.0562, 0.0156, 0.0199, 0.0075, 0.0288, 0.0398, 0.031},
{0.0452, 0.0125, 0.016, 0.006, 0.0231, 0.032, 0.0249},
{0.0223, 0.0061, 0.0079, 0.003, 0.0114, 0.0158, 0.0123},
{0.009, 0.0025, 0.0032, 0.0012, 0.0046, 0.0063, 0.0049},
{0.0004, 0.0001, 0.0001, 0., 0.0002, 0.0003, 0.0002}},
(20.23, 5.29, 7.01, 12.5, 9.65, 12.53, 20.03}}

ni7:-= technologies[[1, 1, All, 1]]
ouf217= {0.0156, 0.3705, 0.4959, 0.9031, 0.2217, 0.0835, 0.0074}

nizisi= technologies[[1, 4]]
ouzie- {20.23, 5.29, 7.01, 12.5, 9.65, 12.53, 20.03}

ni219:= newTechnique

oulzie- {{0.00928014, 0.217628, 0.29731, 0.531668, 0.133819, 0.0487632, 0.0043473},
{0.00209379, 0.0146685, 0.0681626,
0.020828, 0.0831827, 0.0454436, 0.025795}, 17.6463}

Technical changes across sectors, except for reference sector.

nie2op= For[i =1, 1 < (Length[sectors] -1), i++,
techChangeSector = i + 1;
technicalChange[techChangeSector, K1, A1, 11, R1, Qwl, pwSol1];
technologies[[i, 1, All, techChangeSector]] = newTechnique[[1]]};
technologies[[i, 2, All, techChangeSector]] = newTechnique[[2]]};
technologies[[i, 4, techChangeSector]] = newTechnique[[3]];

1

Show profitability across sectors.
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In[221]:=

In[224]:=

out[224]=

In[225]:=

Out[225]=

In[226]:=

In[229]:=

Updating r; for jin which technical change occurs at prevailing p.

Clear[rPrimes];
rPrimes = Table[0.0, {Length[sectors] -1}];
For[i =1, i < (Length[sectors] -1), i++,
techChangeSector = i + 1;
rPrimes[[i]] = sectorR[techChangeSector, pwSoll, technologies[[1i, 2]],
technologies[[i, 3]], technologies[[i, 1]], technologies[[i, 4]]1, Qwl]
1

rPrimes

{0.0563457, 0.0579089, 0.546976, 0.177492, 0.180883, 0.14907}

Updating Q matrices
Multiplier on profit differential.

o=1.
1.

Clear[Qs];
Qs =

Table[Table[0.0, {Length[sectors]}, {Length[sectors]}], {Length[sectors] -1}];
For['i =1, i < (Length[sectors] -1), i++,

techChangeSector = i + 1;

Qs[[i]]l =Qri;

rPrimes[[i]]
Qs[[i, techChangeSector, techChangeSector]] =¢ ——M

Out[229]//MatrixForm=

Ri[[ref]]
Qrl // MatrixForm
1. 0. 0. 0. 0. (0] 0.
0. 0.938023 0. 0. 0. 0. 0.
(0] 0. 0.922948 0. 0. 0. 0.
0. 0. 0. 7.93802 0. (0] 0.
0. 0. (0] 0. 2.82245 0. 0.
0] 0. 0. 0. 0. 2.90117 0.
0] 0. 0] 0. 0. 0. 0.876047
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Qs // TableForm

Out[230]//TableForm

In[230]:

0.943814

0.

0.

0.922948

0.

7.93802

0.

2.82245

0.

2.90117

0.876047

0.938023

0.

0.

0.

0.969998

0.

7.93802

0.

2.82245

0.

2.90117

0.876047

0.938023

0.

0.

0.

0.922948

0.

9.16208

0.

2.82245

0.

2.90117

0.876047

0.938023

0.

0.

0.

0.922948

0.

7.93802

0.

2.97307

0.

2.90117

0.876047

0.938023

0.

0.

0.

0.922948

0.

7.93802

0.

2.82245

0.

3.02986

0.876047

0.938023

0.

0.

0.

0.922948

0.

7.93802

0.

2.82245

0.

2.90117

2.49698

Updating rj[r,] expression.



44 | TechChangeProfitability_Simulations.nb

inesi)= Clear [Rs];
Rs = Table[Table[0.0, {Length[sectors]}], {Length[sectors] -1}];
For[‘i =1, i < (Length[sectors] -1), i++,
techChangeSector =i +1;
Y
Rs[[i]] = Flatten[Solve[Table[Qs[['i, s 1] = —J, {j, 1, Length[sectors]}] , R”;

Fm

Rs[[i, 1]] =r;1 > 1.}

n234)= RS

oueaa= {{r; > 1., ry >0.943814 rp, r3 > 0.922948 rp,, rs > 7.93802 ry, rs > 2.82245 ry,
Fre >2.90117 rp, r7 > 0.876047 ry}, {r1 > 1., r, > 0.938023 ry, rz > 0.969998 r,
rg > 7.93802r,, rs >2.82245r,, rg - 2.90117 rp, r; - 0.876047 ry},
{(ri>1.,r,->0.938023ry, r3 > 0.922948 rp, rs > 9.16208 rp, s > 2.82245 ry,
Fe > 2.90117 rp, r; > 0.876047 rp}, {ri>1., r; > 0.938023 ry, r; > 0.922948 ry,,
rg > 7.93802rp,, rs >2.97307 rp, rg > 2.90117 ry, r7 - 0.876047 rp},
{ri->1., r, >0.938023 rp, r3 > 0.922948 ry,, ry > 7.93802 rp, rs > 2.82245 ry,
re >3.02986 r,, r; > 0.876047 ry}, {r1>1., r, > 0.938023 ry, rz > 0.922948 r,
Fa—>7.93802y, rs > 2.82245rp, rg > 2.90117 ry, r7 > 2.49698 rp}}

Updating prices for new techniques.

ineasi= Clear [prices];
prices = Table[Table[0.0, {Length[sectors] +1}], {Length[sectors] -1}];
values = Table[Table[0.0, {Length[sectors]}], {Length[sectors] -1}];
For[i =1, i < (Length[sectors] -1), i++,
techChangeSector = i + 1;
prices[[i]] = pwSol[technologies[[i, 2]], technologies[[i, 3]],
technologies[[i, 1]1], technologies[[i, 4]], Qwl, Qs[[i]], Rs[[1]], c1, maxR1];
values[[i]] = laborValues[technologies[[i, 2]], technologies[[i, 3]],
technologies[[i, 1]], technologies[[i, 4111}

- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a
corresponding exact system and numericizing the result.

- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

- General: Further output of will be suppressed during this calculation.
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ni239}= prices // TableForm
Out[239]//TableForm=
p1 - 55.3531 v > 36.5576 p3 > 40.8986 ba > 48.4949 ps > 45.1897 v > 48.9874

p1 > 55.3531  p, 5 36.5576  p3 > 40.8986  p, > 48.4949  ps > 45.1897  pg - 48.9874
p1 > 55.3531  p, > 36.5576  p3 > 40.8986  p, > 48.4949  ps 5 45.1897  pg - 48.9874
p1 > 55.3531  p, > 36.5576  p3 > 40.8986  p, > 48.4949  ps 5 45.1897  pg - 48.9874
p1 > 55.3531  p, 5 36.5576  p3 > 40.8986  p, > 48.4949  ps > 45.1897  pg > 48.9874
p1 > 55.3531  p, 5 36.5576  p3 > 40.8986  p, > 48.4949  ps 5 45.1897  pg > 48.9874

ni2401= priceOut = Table[Prepend[
Prepend[Append[Flatten[Table[{prices[[i, j, 211, "&"}, {3, 1, n}11, "\\\\"1, "&"],
"$pr{w}s$"], {i, 1, Length[sectors] -1}]
ouzaol- { {$pr{w}$, &, 55.3531, &, 36.5576, &, 40.8986, &, 48.4949, &,
45,1897, &, 48.9874, &, 74.0583, &, \\}, {$p*{w}$, &, 55.3531, &, 36.5576,
&, 40.8986, &, 48.4949, &, 45.1897, &, 48.9874, &, 74.0583, &, \\},
($pr{w}$, &, 55.3531, &, 36.5576, &, 40.8986, &, 48.4949, &, 45,1897,
&, 48.9874, &, 74.0583, &, \\}, {$p*{w}$, &, 55.3531, &, 36.5576,
&, 40.8986, &, 48.4949, &, 45.1897, &, 48.9874, &, 74.0583, &, \\},
($pM{w}$, &, 55.3531, &, 36.5576, &, 40.8986, &, 48.4949, &, 45.1897,
&, 48.9874, &, 74.0583, &, \\}, {$p”{w}$, &, 55.3531, &, 36.5576,
&, 40.8986, &, 48.4949, &, 45.1897, &, 48.9874, &, 74.0583, &, \\}}

nea1= valueOut = Table[Prepend[
Prepend[Append[Flatten[Table[{values[[i, j]11, "&"}, {j, 1, n}11, "\\\\"], "&"],
"$vA{w}s$"], {i, 1, Length[sectors] -1}]
ouat- { {$SVA{w}$, &, 35.4494, &, 19.7515, &, 23.234, &, 25.039, &, 20.6365,
&, 24.2671, &, 28.0401, &, \\}, {SvA{w}$, &, 35.2785, &, 19.8949,
&, 22.5296, &, 24.8117, &, 20.5598, &, 24.159, &, 27.9529, &, \\},
{SvA{w}$, &, 35.4057, &, 20.0955, &, 23.2017, &, 23.8554, &, 20.5854,
&, 24.1788, &, 27.9868, &, \\}, {$vr{w}$, &, 35.108, &, 19.7912,
&, 22.8804, &, 24.7693, &, 19.2155, &, 23.9779, &, 27.8445, &, \\},
{SVA{w}S$, &, 35.2983, &, 19.9322, &, 23.0459, &, 24.7766, &, 20.4168,
&, 22.4451, &, 27.9042, &, \\}, {$vr{w}$, &, 35.4202, &, 20.1186,
&, 23.2236, &, 25.0281, &, 20.6205, &, 24.2462, &, 26.0478, &, \\}}

nie42y= Export["./priceOut2.csv", priceOut, "CSV"]
Export["./valueOut2.csv", valueOut, "CSV"]

ouf42)= . /priceOut2.csv

out43= . /valueOut2.csv

nie44y- Table[prices[[1, 1 33 n, 2]].technologies[[1, 1, All, j1], {j, 1, Length[sectors]}]
ouzss- {93.1425, 28.0729, 32.9861, 12.3978, 47.6882, 65.975, 51.3822}
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niz4sp= Clear [refProfs, aggProfs, meanProfs, capStocks, weightMeanProfs];
refProfs = Table[0.0, {Length[sectors] -1}];
aggProfs = Table[0.0, {Length[sectors] -1}];
meanProfs = Table[0.0, {Length[sectors] -1}];
capStocks = Table[0.0, {Length[sectors] -1}];
weightMeanProfs = Table[0.0, {Length[sectors] -1}];
For[‘i =1, i < (Length[sectors] -1), i++,

techChangeSector = i + 1;
refProfs[[i]] =
refProfitRate[prices[[i, 1 ;3 n, 2]], technologies[[i, 2]], technologies[[i, 3]],

technologies[[i, 1]], technologies[[i, 4]], Qwl, Qs[[i]], xRef]};
aggProfs[[i]] = aggProfitRate[prices[[i, 1 3; n, 217,

technologies[[i, 2]], technologies[[i, 311,

technologies[[i, 1]], technologies[[i, 4]], Qwl, Qs[[i]], xRef]};
meanProfs[[i]] = Mean[Prepend[Rs[[i, 2 33 n]] /. rp » refProfs[[i]],

r; - refProfs[[i111[[All, 21113

capStocks[[i]] = Table[prices[[i, 1 ;; n, 2]].technologies[[i, 1, All, jI],

{j, 1, Length[sectors]}];
capStocks[[i]]

weightMeanProfs[[i1]] = Total [meanProfs [[11]

]

neser= refProfs

ouesz- {0.0597, 0.0597, 0.0597, 0.0597, 0.0597, 0.0597}

Total[capStocks[[i]1]] ] ’

ni2ss)= aggProfs
ouzss= {0.11152, 0.111743, 0.116071, 0.113981, 0.114407, 0.127212}

ine2s4;= meanProfs

ouless- {0.148435, 0.148787, 0.158825, 0.14967, 0.149483, 0.16221}

nessi= weightMeanProfs

ouess- {0.148435, 0.148787, 0.158825, 0.14967, 0.149483, 0.16221}

nese= Prepend[
Append[Flatten[Table[{refProfs[[i]], "&"}, {i, 1, Length[sectors] -1}11, "\\\\"1,
ll$r_{m}$ll]

ouse- {Sr_{m}$, 0.0597, &, 0.0597, &, 0.0597, &, 0.0597, &, 0.0597, &, 0.0597, &, \\}

nes7:.- Prepend [Append [
Flatten[Table[{aggProfs[[i]], "&"}, {i, 1, Length[sectors] -1}11, "\\\\"1, "$rs$"]

ouizs7- {$r$, 0.11152, &, 0.111743, &, 0.116071, &, 0.113981, &, 0.114407, &, 0.127212, &, \\}
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In[262]:=

In[265]:=

Out[265]=
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Prepend[

Append[Flatten[Table[{meanProfs[[i]], "&"}, {i, 1, Length[sectors] -1}1]1, "\\\\"1,
"$\\bar{r}s"]

{$\bar{r}$, 0.148435, &, 0.148787, &,

0.158825, &, 0.14967, &, 0.149483, &, 0.16221, &, \\}

Append [
Flatten[Table[{weightMeanProfs[[i]], "&"}, {i, 1, Length[sectors] -1}1], "\\\\"]

{06.148435, &, 0.148787, &, 0.158825, &, 0.14967, &, 0.149483, &, 0.16221, &, \\}

profOut = {{"", "&", 2, "&", 3, "&", 4, "&", 5, "&", 6, "&", 7, "&", "\\\\"}, Prepend]
Prepend[Append[Flatten[Table[{refProfs[[i]], "&"}, {i, 1, Length[sectors] -1}]],
"\\\\"1, "&"], "$r_{m}$"]1, Prepend[
Prepend[Append[Flatten[Table[{aggProfs[[i]], "&"}, {i, 1, Length[sectors] -1}]1],
"\\\\"1, "&"], "$rs$"], Prepend|
Prepend[Append[Flatten[Table[{meanProfs[[i]], "&"}, {i, 1, Length[sectors] -1}]1,
"\\\\"1, "&"], "$\\bar{r}$"1}
({, & 2,&,3,&,4,&,5,&,6, &, 7, &, \\},
{($r_{m}$, &, 0.0597, &, 0.0597, &, 0.0597, &, 0.0597, &, 0.0597, &, 0.0597, &, \\},
{$r$, &, 0.11152, &, 0.111743, &, 0.116071, &, 0.113981,
&, 0.114407, &, 0.127212, &, \\}, {$\bar{r}$, &, 0.148435, &,
0.148787, &, 0.158825, &, 0.14967, &, 0.149483, &, 0.16221, &, \\}}

Export["./profOut2.csv", profOut, "CSV'"]
./profOut2.csv

Clear [techOut];
techOut =
Table[Append[Table[0.0, {2}, {Length[sectors]}], 0.], {Length[sectors] -1}];
For[i =1, i < (Length[sectors] -1), i++,
techChangeSector = i + 1;
techOut[[i]] = {NumberForm[technologies[[i, 1, All, techChangeSector]], 4],
NumberForm[technologies[[i, 2, All, techChangeSector]], 4],
NumberForm[technologies[[1, 4, techChangeSector]], 4]}

1

Export["./techOut2.csv", techOut, "CSV'"]
./techOut2.csv
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inizee)= techOut

ouzes- {{{0.004694, 0.1109, 0.1466, 0.2755, 0.06666, 0.02515, 0.002155},

(0., 0.2493, 0.2334, 0.005153, 0.1105, 0.04597, 0.008344}, 4.525},
({0.006015, 0.138, 0.1865, 0.3478, 0.0849, 0.03128, 0.002817},

{0.04866, 0.05157, 0.3484, 0.009359, 0.13, 0.04706, 0.01347}, 6.101},
({0.002302, 0.05241, 0.07257, 0.1321, 0.03159, 0.01198, 0.001089},

(0., 0.02204, 0.2973, 0.02092, 0.0909, 0.1047, 0.00725}, 10.88},
{{0.008539, 0.2053, 0.2749, 0.5066, 0.1229, 0.0463, 0.004138},

(0., 0.003111, 0.03132, 0.007344, 0.2999, 0.07328, 0.009441}, 8.431},
({0.0118, 0.2852, 0.3767, 0.6826, 0.1723, 0.06444, 0.005582},

(0.002077, 0.008248, 0.06235, 0.0354, 0.1216, 0.1437, 0.01453}, 10.74},
{{0.009061, 0.2192, 0.2931, 0.5365, 0.13, 0.05057, 0.004439},

(0.002065, 0.01469, 0.06749, 0.02075, 0.08251, 0.04612, 0.02607}, 17.85}}

In[267]:= Rl [ [1] ]
oute671= 0.0597

Wage-Profit Frontiers

26l WRS = F'Latten[

Prepend[Table[realWage /. threadMatrix[A, technologies[[1, 2]]] /. threadMatrix]|

A, technologies[[i, 3]]] /. threadMatrix[K, technologies[[i, 1]]1] /.
threadMatrix[Qr, Qs[[i]]] /. threadMatrix[Qw, Qwl] /. Thread[

1 » technologies[[1, 4]1]] /. Thread [c - ] /. RuleeeeinitialW /.

100.
Rs[[i]] /. phi, {i, 1, Length[sectors] —1}] // Simplify,

(realWage /. threadMatrix[A, Al] /. threadMatrix[a, Al] /. threadMatrix[K, K1] /.

threadMatrix[Qr, Qrl] /. threadMatrix[Qw, Qwl] /. Thread[l -» 11] /.

cl
Thread[c - —] /. RuleeeeinitialW /. initialR /. phi| // S'imp'l'ify”;
100.

niee9)= Styles = {Black, Blue, Purple, Orange, Darker [Green], Darker [Gray], Pink};
nie70p= Length[refProfs]

out270]= 6

nez71= refProfs

oute71}= {0.0597, 0.0597, 0.0597, 0.0597, 0.0597, 0.0597}

niz72;= WPoints = Flatten[Prepend|[
Table[WRs[[i+1]] /. rp > refProfs[[i]], {i, 1, Length[sectors] -1}], wagePlot]]

oue72l= {Wp = 1e, Wp =10, Wpn=210, Wp=1e, Wpn=1., Wp=1., wy=1.}
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niz73;= profPoints = Prepend[refProfs, R1[[ref]]]
ouzra- {0.0597, 0.0597, 0.0597, 0.0597, 0.0597, 0.0597, 0.0597}

ni274}= WrPoints = Table[{profPoints[[i]], wPoints[[i, 2]]}, {i, 1, Length[sectors]}]

ouzza- {{0.0597, 1.}, {0.0597, 1.}, {0.0597, 1.},
{0.0597, 1.}, {0.0597, 1.}, {0.0597, 1.}, {0.0597, 1.}}

ni27s)= WrPoints[[1]]

ouz7sl= {©.0597, 1.}

ne7e)= sectors

ouyerel- {1, 2, 3, 4, 5, 6, 7}

nie771= positions = {Above, Center, Below, Above, Center, Below, Above};

w7~ Show[Table[Plot [WRS[[1, 211, {rm, 0, 0.2}, AxesLabel » {"r,", "w,"},
PlotRange -» {{0, 0.22}, Automatic}, PlotStyle -» styles[[i]],
PlotLabels -» {Callout[sectors[[i]], wrPoints[[i]]], LeaderSize -» sectors[[1]] }] ,
{i, 1, Length[sectors] }] , Epilog » {PointSize -» Large, Red, Point[wrPoints] }]
Export["./wrTechChange2.eps", wrTechChange, "EPS"]

Wy

1.5

~

out[278]=

00— v I
0.05 0.10 0.15 0.20

ouf279)= . /wrTechChange2.eps

nieeo)= techLabels = sectors;
techLabels[[1]] = "";
techLabels

ouzszl= {, 2, 3,4, 5,6, 7}

ness= dotColors = {Gray, Red, Red, Red, Red, Red, Red};
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ines4= wrTechChange =
Show[Table[Plot[Callout[WRs[[1, 2]], techLabels[[i]], Automatic, wrPoints[[i]],
LeaderSize » { (10 sectors[[i]]), (0.897 sectors[[i]]), Automatic}],
{rm, ©, 0.2}, AxesLabel -» {"r,,,", "w,,,"}, PlotRange » {{0, 0.22}, {0, Automatic}},
PlotStyle » styles[[i]]], {i, 1, Length[sectors]}],
Epilog -» {PointSize » Large, Red, Point[wrPoints] }]
Export["./wrTechChange2.eps", wrTechChange, "EPS"]

Out[284]= 0.8 1
06[ 6
04+

0.2}

0.0 L I 1 r
0.00 0.05 0.10 0.15 0.20 m

ouizssl= . /wrTechChange2.eps

Technical Changes - increments of ¢

Inesel= @ = 13

nies7= varphi = Table[i, {i, 1, 2, 0.05}]
ouzsre {1.,1.05,1.1,1.15, 1.2, 1.25, 1.3, 1.35, 1.4,
1.45,1.5,1.55, 1.6, 1.65, 1.7, 1.75, 1.8, 1.85, 1.9, 1.95, 2.}

nzss;= Length[varphi]

outesgl= 21

In[289]:= For[t =2, t < Length[varphi], t++,

Clear[technologies];
technologies = Table[Table[Table[0.0, {Length[sectors]}, {Length[sectors]}], {3}],
{Length[sectors] -1}];
Table[AppendTo[technologies[[i]], Table[0.0, {Length[sectors]}]],
{i, 1, Length[sectors] -1}];

For[i =1, i < (Length[sectors] -1), i++,
technologies[[i, 1]] = K1}
technologies[[i, 2]] = Al;
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technologies[[i, 3]] = Al;
technologies[[i, 4]] = 11}
13

For[i =1, i < (Length[sectors] -1), i++,
techChangeSector =1 + 1;
technicalChange[techChangeSector, K1, A1, 11, R1, Qwl, pwSoll];
technologies[[i, 1, All, techChangeSector]] = newTechnique[[1]];
technologies[[i, 2, All, techChangeSector]] = newTechnique[[2]];
technologies[[i, 4, techChangeSector]] = newTechnique[[3]];

15

Clear[rPrimes];
rPrimes = Table[0.0, {Length[sectors] -1}];
For[i =1, i < (Length[sectors] -1), i++,
techChangeSector = i +1;
rPrimes[[1]] = sectorR[techChangeSector, pwSoll, technologies[[i, 2]],
technologies[[i, 3]], technologies[[i, 1]], technologies[[i, 4]], Qwl]
15

Export["./rPrimes" <> ToString[t] <>".csv", rPrimes, "CSV"];

Clear[Qs];
Qs =
Table[Table[0.0, {Length[sectors]}, {Length[sectors]}], {Length[sectors] -1}];
For[‘i =1, i < (Length[sectors] -1), i++,
techChangeSector = i +1;
Qs[[i]] =Qri1;
rPrimes[[i]] .

Qs[[i, techChangeSector, techChangeSector]] = varphi[[t]]
Ri[[ref]]

E

Clear[Rs];
Rs = Table[Table[0.0, {Length[sectors]}], {Length[sectors] -1}];

For[‘i =1, i < (Length[sectors] -1), i++,

techChangeSector = i +1;
r
Rs[[1]] = Flatten[Solve[Table[Qs[['i s Js 311 == —J, {j, 1, Length[sectors] }] , R” 5

Mm

Rs[[i, 1]] =r; > 1.}

E

Clear[prices];
prices = Table[Table[0.0, {Length[sectors] +1}], {Length[sectors] -1}];



52 | TechChangeProfitability_Simulations.nb

values = Table[Table[0.0, {Length[sectors]}], {Length[sectors] -1}];
For[i =1, i < (Length[sectors] -1), i++,
techChangeSector = i + 13
prices[[i]] = pwSol[technologies[[i, 2]], technologies[[i, 3]],
technologies[[i, 1]], technologies[[i, 4]]1, Qwl, Qs[[i]], Rs[[i]], c1, maxR1];
values[[i]] = laborValues[technologies[[i, 2]], technologies[[i, 3]],
technologies[[i, 1]], technologies[[i, 4]11];
15
Export["./prices" <> ToString[t] <>".csv", prices, "CSV"];
Export["./values'" <> ToString[t] <> ".csv", values, "CSV"];

priceOut =
Table[Prepend[Prepend[Append[Flatten[Table[{prices[[i, j, 211, "&"}, {j, 1, n}1],
"\\\\"71, "&"], sectors[[i1+1]]], {i, 1, Length[sectors] -1}];
valueOut = Table[Prepend[Prepend[Append[Flatten[Table[{values[[i, j1], "&"},
{3, 1, n}¥11, "\\\\"1, "&"], sectors[[i+1]]], {i, 1, Length[sectors] -1}];

Export["./priceOutInc" <> ToString[t] <>".csv", priceOut, "CSV'"];
Export["./valueOutInc" <> ToString[t] <>".csv", valueOut, "CSV"];

Clear[refProfs, aggProfs, meanProfs, capStocks, weightMeanProfs];
refProfs = Table[0.0, {Length[sectors] -1}];

aggProfs = Table[0.0, {Length[sectors] -1}];

meanProfs = Table[0.0, {Length[sectors] -1}];

capStocks = Table[0.0, {Length[sectors] -1}];

weightMeanProfs = Table[0.0, {Length[sectors] -1}];

For[‘i =1, i < (Length[sectors] -1), i++,

techChangeSector =1 +1;
refProfs[[i]] =
refProfitRate[prices[[i, 1 ;; n, 2]], technologies[[i, 2]], technologies[[i, 3]],
technologies[[i, 1]], technologies[[i, 4]], Qwl, Qs[[i]], xRef];
aggProfs[[i]] = aggProfitRate[prices[[i, 13} n, 2]],
technologies[[i, 2]], technologies[[i, 311,
technologies[[i, 1]], technologies[[i, 4]], Qwl, Qs[[i]], xRef]}
meanProfs[[i]] = Mean[Prepend[Rs[[1, 2 ;3 n]] /. ry, » refProfs[[i]],
r, » refProfs[[i]1]1[[All, 2111}
capStocks[[1]] = Table[prices[[i, 1 ;; n, 2]].technologies[[i, 1, All, jI11,
{j, 1, Length[sectors]}];

capStocks[[i]] ]
b

weightMeanProfs[[i]] = Total [meanProfs[ [11]
Total[capStocks[[i]]]

E

profout = {{llll’ ll&ll’ 2’ Il&ll, 3, H&Il’ 4, ll&ll, 5’ Il&ll, 6’ ll&ll’ 7’ Il&ll, Il\\\\ll}, Prepend[
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Prepend[Append[Flatten[Table[{refProfs[[i]], "&"}, {i, 1, Length[sectors] -1}]],
"\\\\"T, "&"], "$r_{m}$"], Prepend]
Prepend[Append[Flatten[Table[{aggProfs[[i]], "&"}, {i, 1, Length[sectors] -1}]],
"\\\\"1, "&"], "$r$"], Prepend[Prepend[
Append[Flatten[Table[{meanProfs[[i]], "&"}, {i, 1, Length[sectors] -1}]],
"\\AA"T, &M, "$\\bar{r}$"1};
Export["./profOutInc" <> ToString[t] <>".csv", profOut, "CSV"];

Clear[techOut];
techOut =
Table[Append[Table[0.0, {2}, {Length[sectors]}], 0.], {Length[sectors] -1}];
For[i =1, i < (Length[sectors] -1), i++,
techChangeSector =1 + 1;
techOut[[i]] = {NumberForm[technologies[[i, 1, All, techChangeSector]], 4],
NumberForm[technologies[[i, 2, All, techChangeSector]], 4],
NumberForm[technologies[[i, 4, techChangeSector]], 4]}
13
Export["./techOutInc" <> ToString[t] <>".csv", techOut, "CSV"];

WRs = Flatten[

Prepend[Tab'Le[realWage /. threadMatrix[A, technologies[[1, 2]1]] /. threadMatrix]

A, technologies[[i, 3]]] /. threadMatrix[K, technologies[[i, 1]1] /.
threadMatrix[Qr, Qs[[i]]] /. threadMatrix[Qw, Qwl] /. Thread[

cl
1 » technologies[[i, 4]1]] /. Thread [c - —] /. Ruleeeeinitialw /.
100.

Rs[[i]] /. phi, {i, 1, Length[sectors] —1}] // Simplify,
(realWage /. threadMatrix[A, Al] /. threadMatrix[a, Al1] /. threadMatrix[K, K1] /.
threadMatrix[Qr, Qrl] /. threadMatrix[Qw, Qwl] /. Thread[1l -» 11] /.

cl
Thread[c—> —] /. RuleeeeinitialW /. initialR /. ph'i) // S'impl'ify”;
100.

styles = {Black, Blue, Purple, Orange, Darker [Green], Darker [Gray], Pink};
wPoints = Flatten[Prepend]

Table[WRs[[1+1]] /. rp - refProfs[[i]], {i, 1, Length[sectors] -1}], wagePlot]];
profPoints = Prepend[refProfs, R1[[ref]]];

wrPoints = Table[{profPoints[[i]], wPoints[[i, 211}, {i, 1, Length[sectors]}];

techLabels = sectors;
techLabels[[1]] = "";

wrTechChange =
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Show|[Table[Plot[Callout[WRs[[i, 2]], techLabels[[i]], Automatic, wrPoints[[i]],
LeaderSize » { (10 sectors[[i]]), (0.897 sectors[[i]]), Automatic}],
{rm, ©, 0.2}, AxesLabel - {"r,", "w,,,"}, PlotRange -» {{0, 0.22}, {0, Automatic}},
PlotStyle » styles[[i]]], {i, 1, Length[sectors]}],
PlotLabel » "¢ = "<>ToString[varphi[[t]]],
Epilog -» {PointSize » Large, Red, Point[wrPoints] }] H
Export["./wrTechChangeInc" <> ToString[t] <> ".eps", wrTechChange, "EPS"];

- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a
corresponding exact system and numericizing the result.

- Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a
corresponding exact system and numericizing the result.

. Solve: Solve was unable to solve the system with inexact coefficients. The answer was obtained by solving a

corresponding exact system and numericizing the result.

- General: Further output of will be suppressed during this calculation.

Generating Profit Rate Tables

neoo)= profData = Table[
Import["./profOutInc" <> ToString[t] <>".csv", "CSV"], {t, 2, Length[varphi]l}];

ineo1)= profDataClean = NumberForm[Table[Prepend[Drop[profData[[t]], 1],
"\\hline $\\varphi = " <>ToString[varphi[[t+1]]] <>
"$: & & & & & & & \\\\ \\hline"], {t, 1, Length[profData]}], 4]

Out[291]//NumberForm=

{{\hline $\varphi = 1.05%: & & & & & & & \\ \hline, {$r_{m}$, &, 0.05961,

&, 0.05937, &, 0.05935, &, 0.05879, &, 0.05829, &, 0.05954, &, \\},

($rs, &, 0.1116, &, 0.1116, &, 0.1163, &, 0.1145, &, 0.1126, &, 0.1338, &, \\},

{$\bar{r}$, &, 0.1486, &, 0.1486, &, 0.162, &, 0.1497, &, 0.1467, &, 0.1677, &, \\}},
{\hline $\varphi = 1.15: & & & & & & & \\ \hline, {$r_{m}$, &, 0.05951,

&, 0.05906, &, 0.05904, &, 0.05799, &, 0.05692, &, 0.0594, &, \\},

($rs, &, 0.1118, &, 0.1111, &, 0.1157, &, 0.1122, &, 0.1124, &, 0.1337, &, \\},

{$\bar{r}s$, &, 0.149, &, 0.1478, &, 0.1607, &, 0.1469, &, 0.1449, &, 0.1675, &, \\1}},
{\hline $\varphi = 1.155: & & & & & & & \\ \hline, {Sr_{m}$, &, 0.05942,

&, 0.05876, &, 0.05871, &, 0.05708, &, 0.05562, &, 0.0593, &, \\},

($rs$, &, 0.1118, &, 0.1107, &, 0.1162, &, 0.1133, &, 0.111, &, 0.1316, &, \\},

{($\bar{r}s$, &, 0.149, &, 0.1474, &, 0.1655, &, 0.1472, &, 0.1421, &, 0.1656, &, \\1}},
{\hline $\varphi = 1.2%: & & & & & & & \\ \hline, {$r_{m}$, &, 0.05933,

&, 0.05844, &, 0.05837, &, 0.05627, &, 0.05434, &, 0.05909, &, \\1,

($r$, &, 0.1118, &, 0.1104, &, 0.1168, &, 0.1127, &, 0.1113, &, 0.1369, &, \\},

{$\bar{r}s$, &, 0.1492, &, 0.147, &, 0.1676, &, 0.1461, &, 0.141, &, 0.1701, &, \\}},
{\hline $\varphi = 1.25%: & & & & & & & \\ \hline, {$r_{m}$, &, 0.05924,
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&, 0.05812, &, 0.05805, &, 0.05562, &, 0.05321, &, 0.05907, &, \\},

($r$, &, 0.1121, &, 0.1102, &, 0.1171, &, 0.1112, &, 0.1098, &, 0.1312, &, \\},
($\bar{ris$, &, 0.1496, &, 0.1468, &, 0.1701, &, 0.1442, &, 0.1385, &, 0.165, &, \\} 1,
{\hline $\varphi = 1.3%: & & & & & & & \\ \hline, {$r_{m}$, &, 0.05914,

&, 0.05784, &, 0.05765, &, 0.05482, &, 0.05211, &, 0.05895, &, \\},

($r$, &, 0.1124, &, 0.1097, &, 0.1187, &, 0.1112, &, 0.1087, &, 0.1322, &, \\},

($\bar{ris$, &, 0.1501, &, 0.1461, &, 0.1778, &, 0.1437, &, 0.1365, &, 0.1658, &, \\1},
{\hline $\varphi = 1.35%: & & & & & & & \\ \hline, {$r_{m}$, &, 0.05906,

&, 0.05756, &, 0.05742, &, 0.05388, &, 0.05093, &, 0.05873, &, \\},

($rs, &, 0.1122, &, 0.1094, &, 0.118, &, 0.1121, &, 0.1093, &, 0.1367, &, \\},

($\bar{ris$, &, 0.1499, &, 0.1458, &, 0.1763, &, 0.1438, &, 0.1355, &, 0.1694, &, \\1},
{\hline $\varphi = 1.45: & & & & & & & \\ \hline, {$r_{m}$, &, 0.05899,

&, 0.05716, &, 0.05715, &, 0.05314, &, 0.04995, &, 0.05846, &, \\},

($rs, &, 0.1121, &, 0.1094, &, 0.1179, &, 0.1118, &, 0.1076, &, 0.1424, &, \\},

{$\bar{r}$, &, 0.1498, &, 0.1457, &, 0.178, &, 0.1429, &, 0.1331, &, 0.1742, &, \\}},
{\hline $\varphi = 1.45%5: & & & & & & & \\ \hline, {$r_{m}$, &, 0.0589,

&, 0.05694, &, 0.05664, &, 0.05265, &, 0.04889, &, 0.05848, &, \\},

($rs$, &, 0.1121, &, 0.109, &, 0.1202, &, 0.1103, &, 0.1079, &, 0.1383, &, \\},

{$\bar{r}s$, &, 0.15, &, 0.1451, &, 0.188, &, 0.1411, &, 0.1321, &, 0.1706, &, \\}},
{\hline $\varphi = 1.5%: & & & & & & & \\ \hline, {$r_{m}$, &, 0.05882,

&, 0.05668, &, 0.05656, &, 0.05192, &, 0.04797, &, 0.05821, &, \\1,

($r$, &, 0.1123, &, 0.1087, &, 0.1185, &, 0.1103, &, 0.1067, &, 0.1434, &, \\},

($\bar{r}$, &, 0.1502, &, 0.1447, &, 0.1815, &, 0.1406, &, 0.1302, &, 0.175, &, \\}},
{\hline $\varphi = 1.55%: & & & & & & & \\ \hline, {$r_{m}$, &, 0.05873,

&, 0.05623, &, 0.05601, &, 0.05136, &, 0.04703, &, 0.05834, &, \\1,

($r$, &, 0.1123, &, 0.1086, &, 0.1209, &, 0.1097, &, 0.1061, &, 0.1366, &, \\},

($\bar{r}$, &, 0.1503, &, 0.1446, &, 0.1928, &, 0.1398, &, 0.1285, &, 0.169, &, \\}},
{\hline $\varphi = 1.6%: & & & & & & & \\ \hline,

($r_{m}$, &, 0.0586, &, 0.05605, &, 0.0557, &, 0.05053, &, 0.04623, &, 0.0581, &, \\},

($r$, &, 0.1125, &, 0.1083, &, 0.1213, &, 0.1101, &, 0.105, &, 0.1408, &, \\},

($\bar{r}$, &, 0.1508, &, 0.1442, &, 0.1957, &, 0.1394, &, 0.1268, &, 0.1726, &, \\} 1,
{\hline $\varphi = 1.65%: & & & & & & & \\ \hline, {$r_{m}$, &, 0.05849,

&, 0.05582, &, 0.05545, &, 0.05001, &, 0.04535, &, 0.05816, &, \\},

($r$, &, 0.1126, &, 0.1078, &, 0.1212, &, 0.1094, &, 0.1045, &, 0.137, &, \\},

{$\bar{r}s$, &, 0.151, &, 0.1436, &, 0.1954, &, 0.1384, &, 0.1255, &, 0.1691, &, \\}},
{\hline $\varphi = 1.7%: & & & & & & & \\ \hline, {$r_{m}$, &, 0.05847,

&, 0.05553, &, 0.05512, &, 0.04922, &, 0.04446, &, 0.05782, &, \\},

($r$, &, 0.1125, &, 0.1077, &, 0.1218, &, 0.11, &, 0.1046, &, 0.1432, &, \\1,

($\bar{ris$, &, 0.1509, &, 0.1435, &, 0.1998, &, 0.1382, &, 0.1242, &, 0.1744, &, \\1},
{\hline $\varphi = 1.75%: & & & & & & & \\ \hline, {$r_{m}$, &, 0.05836,

&, 0.05528, &, 0.05508, &, 0.04881, &, 0.04378, &, 0.05738, &, \\},

($r$, &, 0.1127, &, 0.1074, &, 0.1205, &, 0.1089, &, 0.1034, &, 0.1506, &, \\},

($\bar{ris$, &, 0.1513, &, 0.1431, &, 0.1947, &, 0.1369, &, 0.123, &, 0.1799, &, \\} 1,
{\hline $\varphi = 1.85: & & & & & & & \\ \hline, {$r_{m}$, &, 0.05826,
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&, 0.05493, &, 0.0549, &, 0.04788, &, 0.04291, &, 0.05721, &, \\},

($r$, &, 0.1127, &, 0.1073, &, 0.1203, &, 0.11, &, 0.1034, &, 0.1527, &, \\1,

($\bar{ri$, &, 0.1514, &, 0.1429, &, 0.1959, &, 0.1372, &, 0.1217, &, 0.182, &, \\} 1,
{\hline $\varphi = 1.85%: & & & & & & & \\ \hline, {$r_{m}$, &, 0.05818,

&, 0.05475, &, 0.0542, &, 0.04751, &, 0.04219, &, 0.05744, &, \\1,

($r$, &, 0.1127, &, 0.1068, &, 0.123, &, 0.1089, &, 0.1029, &, 0.146, &, \\},

($\bar{ris$, &, 0.1514, &, 0.1422, &, 0.2075, &, 0.136, &, 0.1205, &, 0.1764, &, \\} 1,
{\hline $\varphi = 1.95: & & & & & & & \\ \hline, {$r_{m}$, &, 0.05811,

&, 0.05447, &, 0.05383, &, 0.04714, &, 0.0416, &, 0.05745, &, \\1,

($rs, &, 0.1128, &, 0.1067, &, 0.1238, &, 0.1082, &, 0.1018, &, 0.144, &, \\},

($\bar{ris$, &, 0.1517, &, 0.1421, &, 0.2128, &, 0.1351, &, 0.1191, &, 0.1747, &, \\1},
{\hline $\varphi = 1.955: & & & & & & & \\ \hline, {$Sr_{m}$, &, 0.05802,

&, 0.05404, &, 0.05394, &, 0.04649, &, 0.0407, &, 0.0568, &, \\},

($rs$, &, 0.1128, &, 0.1065, &, 0.122, &, 0.1083, &, 0.1025, &, 0.1552, &, \\},

($\bar{r}$, &, 0.1517, &, 0.1418, &, 0.2057, &, 0.1347, &, 0.1183, &, 0.1837, &, \\}},
{\hline $\varphi = 2.5: & & & & & & & \\ \hline, {Sr_{m}$, &, 0.05786,

&, 0.05385, &, 0.05321, &, 0.04612, &, 0.04012, &, 0.05732, &, \\},

($rs, &, 0.1132, &, 0.1061, &, 0.1247, &, 0.1075, &, 0.1016, &, 0.1441, &, \\},

{$\bar{r}s$, &, 0.1525, &, 0.1413, &, 0.2183, &, 0.1336, &, 0.117, &, 0.1748, &, \\}}}

ni2o2)= NumberForm[Flatten[profDataClean[[1]]], 4]

Out[292])//NumberForm=
{\hline $\varphi = 1.05%5: & & & & & & & \\ \hline, $r_{m}$, &, 0.05961,
&, 0.05937, &, 0.05935, &, 0.05879, &, 0.05829, &, 0.05954, &, \\, $r$,
&, 0.1116, &, 0.1116, &, 0.1163, &, 0.1145, &, 0.1126, &, 0.1338, &, \\,
$\bar{r}$, &, 0.1486, &, 0.1486, &, 0.162, &, 0.1497, &, 0.1467, &, 0.1677,
&, \\, \hline $\varphi = 1.1$: & & & & & & & \\ \hline, $r_{m}$, &,
0.05951, &, 0.05906, &, 0.05904, &, 0.05799, &, 0.05692, &, 0.0594, &, \\,
$r$, &, 0.1118, &, 0.1111, &, 0.1157, &, 0.1122, &, 0.1124, &, 0.1337, &,
\\, $\bar{ri}s, &, 0.149, &, 0.1478, &, 0.1607, &, 0.1469, &, 0.1449, &,
0.1675, &, \\, \hline $\varphi = 1.15%: & & & & & & & \\ \hline, $r_{m}$,
&, 0.05942, &, 0.05876, &, 0.05871, &, 0.05708, &, 0.05562, &, 0.0593, &,
\\, $r$, &, 0.1118, &, 0.1107, &, 0.1162, &, 0.1133, &, 0.111, &, 0.1316,
&, \\, $\bar{r}$, &, 0.149, &, 0.1474, &, 0.1655, &, 0.1472, &, 0.1421, &,
0.1656, &, \\, \hline $\varphi = 1.2%: & & & & & & & \\ \hline, $r_{m}$,
&, 0.05933, &, 0.05844, &, 0.05837, &, 0.05627, &, 0.05434, &, 0.05909, &,
\\, $r$, &, 0.1118, &, 0.1104, &, 0.1168, &, 0.1127, &, 0.1113, &, 0.1369,
&, \\, $\bar{r}$, &, 0.1492, &, 0.147, &, 0.1676, &, 0.1461, &, 0.141, &,
0.1701, &, \\, \hline $\varphi = 1.25%: & & & & & & & \\ \hline, $r_{m}$,
&, 0.05924, &, 0.05812, &, 0.05805, &, 0.05562, &, 0.05321, &, 0.05907, &,
\\, $rs$, &, 0.1121, &, 0.1102, &, 0.1171, &, 0.1112, &, 0.1098, &, 0.1312,
&, \\, $\bar{ris$, &, 0.1496, &, 0.1468, &, 0.1701, &, 0.1442, &, 0.1385, &,
0.165, &, \\, \hline $\varphi = 1.3%$: & & & & & & & \\ \hline, $r_{m}s,
&, 0.05914, &, 0.05784, &, 0.05765, &, 0.05482, &, 0.05211, &, 0.05895, &,
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\\, $r$, &, 0.1124, &, 0.1097, &, 0.1187, &, 0.1112, &, 0.1087, &, 0.1322,
&, \\, $\bar{r}$, &, 0.1501, &, 0.1461, &, 0.1778, &, 0.1437, &, 0.1365, &,
0.1658, &, \\, \hline $\varphi = 1.35%: & & & & & & & \\ \hline, $r_{m}$,
&, 0.05906, &, 0.05756, &, 0.05742, &, 0.05388, &, 0.05093, &, 0.05873, &,
\\, $r$, &, 0.1122, &, 0.1094, &, 0.118, &, 0.1121, &, 0.1093, &, 0.1367,

&, \\, $\bar{r}$, &, 0.1499, &, 0.1458, &, 0.1763, &, 0.1438, &, 0.1355, &,
0.1694, &, \\, \hline $\varphi = 1.4%: & & & & & & & \\ \hline, $r_{m}$,
&, 0.05899, &, 0.05716, &, 0.05715, &, 0.05314, &, 0.04995, &, 0.05846, &,
\\, $r$, &, 0.1121, &, 0.1094, &, 0.1179, &, 0.1118, &, 0.1076, &, 0.1424,
&, \\, $\bar{r}$, &, 0.1498, &, 0.1457, &, 0.178, &, 0.1429, &, 0.1331, &,
0.1742, &, \\, \hline $\varphi = 1.45%: & & & & & & & \\ \hline, $r_{m}$,
&, 0.0589, &, 0.05694, &, 0.05664, &, 0.05265, &, 0.04889, &, 0.05848, &,
\\, $r$, &, 0.1121, &, 0.109, &, 0.1202, &, 0.1103, &, 0.1079, &, 0.1383,

&, \\, $\bar{r}$, &, 0.15, &, 0.1451, &, 0.188, &, 0.1411, &, 0.1321, &,
0.1706, &, \\, \hline $\varphi = 1.5%: & & & & & & & \\ \hline, $r_{m}s,
&, 0.05882, &, 0.05668, &, 0.05656, &, 0.05192, &, 0.04797, &, 0.05821, &,
\\, $r$, &, 0.1123, &, 0.1087, &, 0.1185, &, 0.1103, &, 0.1067, &, 0.1434,
&, \\, $\bar{r}$, &, 0.1502, &, 0.1447, &, 0.1815, &, 0.1406, &, 0.1302, &,
0.175, &, \\, \hline $\varphi = 1.55%: & & & & & & & \\ \hline, $r_{m}s,
&, 0.05873, &, 0.05623, &, 0.05601, &, 0.05136, &, 0.04703, &, 0.05834, &,
\\, $r$, &, 0.1123, &, 0.1086, &, 0.1209, &, 0.1097, &, 0.1061, &, 0.1366,
&, \\, $\bar{r}$, &, 0.1503, &, 0.1446, &, 0.1928, &, 0.1398, &, 0.1285, &,
0.169, &, \\, \hline $\varphi = 1.65: & & & & & & & \\ \hline, $r_{m}$,
&, 0.0586, &, 0.05605, &, 0.0557, &, 0.05053, &, 0.04623, &, 0.0581, &, \\,
$r$, &, 0.1125, &, 0.1083, &, 0.1213, &, 0.1101, &, 0.105, &, 0.1408, &, \\,
$\bar{r}s$, &, 0.1508, &, 0.1442, &, 0.1957, &, 0.1394, &, 0.1268, &, 0.1726,
&, \\, \hline $\varphi = 1.65%: & & & & & & & \\ \hline, $r_{m}$, &,
0.05849, &, 0.05582, &, 0.05545, &, 0.05001, &, 0.04535, &, 0.05816, &,

\\, $r$, &, 0.1126, &, 0.1078, &, 0.1212, &, 0.1094, &, 0.1045, &, 0.137,

&, \\, $\bar{ris$, &, 0.151, &, 0.1436, &, 0.1954, &, 0.1384, &, 0.1255, &,
0.1691, &, \\, \hline $\varphi = 1.7$: & & & & & & & \\ \hline, $r_{m}$,
&, 0.05847, &, 0.05553, &, 0.05512, &, 0.04922, &, 0.04446, &, 0.05782, &,
\\, $r$, &, 0.1125, &, 0.1077, &, 0.1218, &, 0.11, &, 0.1046, &, 0.1432, &,
\\, $\bar{r}s, &, 0.1509, &, 0.1435, &, 0.1998, &, 0.1382, &, 0.1242, &,
0.1744, &, \\, \hline $\varphi = 1.75%: & & & & & & & \\ \hline, $r_{m}$,
&, 0.05836, &, 0.05528, &, 0.05508, &, 0.04881, &, 0.04378, &, 0.05738, &,
\\, $r$, &, 0.1127, &, 0.1074, &, 0.1205, &, 0.1089, &, 0.1034, &, 0.1506,
&, \\, $\bar{r}$, &, 0.1513, &, 0.1431, &, 0.1947, &, 0.1369, &, 0.123, &,
0.1799, &, \\, \hline $\varphi = 1.8%: & & & & & & & \\ \hline, $r_{m}$,
&, 0.05826, &, 0.05493, &, 0.0549, &, 0.04788, &, 0.04291, &, 0.05721, &,
\\, $r$, &, 0.1127, &, 0.1073, &, 0.1203, &, 0.11, &, 0.1034, &, 0.1527, &,
\\, $\bar{r}s$, &, 0.1514, &, 0.1429, &, 0.1959, &, 0.1372, &, 0.1217, &,
0.182, &, \\, \hline $\varphi = 1.85%: & & & & & & & \\ \hline, $r_{m}$,
&, 0.05818, &, 0.05475, &, 0.0542, &, 0.04751, &, 0.04219, &, 0.05744, &,
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\\, $r$, &, 0.1127, &, 0.1068, &, 0.123, &, 0.1089, &, 0.1029, &, 0.146,

&, \\, $\bar{r}$, &, 0.1514, &, 0.1422, &, 0.2075, &, 0.136, &, 0.1205, &,
0.1764, &, \\, \hline $\varphi = 1.9%: & & & & & & & \\ \hline, $r_{m}$,
&, 0.05811, &, 0.05447, &, 0.05383, &, 0.04714, &, 0.0416, &, 0.05745, &,

\\, $r$, &, 0.1128, &, 0.1067, &, 0.1238, &, 0.1082, &, 0.1018, &, 0.144,

&, \\, $\bar{r}s$, &, 0.1517, &, 0.1421, &, 0.2128, &, 0.1351, &, 0.1191, &,
0.1747, &, \\, \hline $\varphi = 1.95%: & & & & & & & \\ \hline, $r_{m}s,
&, 0.05802, &, 0.05404, &, 0.05394, &, 0.04649, &, 0.0407, &, 0.0568, &, \\,
$r$, &, 0.1128, &, 0.1065, &, 0.122, &, 0.1083, &, 0.1025, &, 0.1552, &, \\,
$\bar{r}$, &, 0.1517, &, 0.1418, &, 0.2057, &, 0.1347, &, 0.1183, &, 0.1837,
&, \\, \hline $\varphi = 2.%: & & & & & & & \\ \hline, $r_{m}$, &, 0.05786,
&, 0.05385, &, 0.05321, &, 0.04612, &, 0.04012, &, 0.05732, &, \\, $r$, &,
0.1132, &, 0.1061, &, 0.1247, &, 0.1075, &, 0.1016, &, 0.1441, &, \\, $\bar{r}$,
&, 0.1525, &, 0.1413, &, 0.2183, &, 0.1336, &, 0.117, &, 0.1748, &, \\}

nizes;= Export["./profDataClean.csv", NumberForm[Flatten[profDataClean[[1]]], 4], "CSV"]

ouz93= . /profDataClean.csv

Generating Price and Value Tables

nizoa;- priceData = Table[
Import["./priceOutInc" <> ToString[t] <>".csv", "CSV"], {t, 2, Length[varphi]}];

neosi= valueData = Table][
Import["./valueOutInc" <> ToString[t] <>".csv", "CSV"], {t, 2, Length[varphi]}];

nizoel= priceDataClean = NumberForm[Table[
Prepend[priceData[[t]], "\\hline $\\varphi = "<>ToString[varphi[[t+1]]] <>
"$: & & & & & & & \\\\ \\hline"], {t, 1, Length[priceData]}], 6]

Out[296]//NumberForm=
{{\hline $\varphi = 1.05%: & & & & & & & \\ \hline,
{2, &, 55.358, &, 36.66, &, 40.9027, &, 48.4895, &, 45.1788, &, 48.9748,
&, 74.0576, &, \\}, {3, &, 55.3468, &, 36.5805, &, 41.0341, &, 48.4957,
&, 45.1387, &, 48.93, &, 74.0512, &, \\}, {4, &, 55.3596, &, 36.561,
&, 40.9039, &, 48.8516, &, 45.1779, &, 48.9822, &, 74.0674, &, \\},
(5, &, 55.3655, &, 36.6141, &, 40.9562, &, 48.4632, &, 45.666, &, 48.8824,
&, 74.0661, &, \\}, {6, &, 55.0608, &, 36.3945, &, 40.7107, &, 48.2494,
&, 44.8493, &, 49.1724, &, 73.9203, &, \\}, {7, &, 55.3376, &, 36.5432,
&, 40.8847, &, 48.4668, &, 45.1525, &, 48.9433, &, 74.5347, &, \\}},
{\hline $\varphi = 1.1$: & & & & & & & \\ \hline, {2, &, 55.3631, &,
36.769, &, 40.9071, &, 48.4838, &, 45.1671, &, 48.9614, &, 74.057, &, \\},
{3, &, 55.341, &, 36.6011, &, 41.1564, &, 48.4964, &, 45.0927, &,
48.8781, &, 74.0448, &, \\}, {4, &, 55.3654, &, 36.5642, &,
40.9087, &, 49.1773, &, 45.167, &, 48.9775, &, 74.0758, &, \\},
(5, &, 55.3764, &, 36.664, &, 41.007, &, 48.4353, &, 46.0865, &, 48.7898,
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&, 74.0731, &, \\}, {6, &, 54.7802, &, 36.238, &, 40.5304, &, 48.0138,
&, 44.5225, &, 49.35, &, 73.7878, &, \\}, {7, &, 55.3234, &, 36.5299,
&, 40.8719, &, 48.4411, &, 45.1182, &, 48.9028, &, 74.9721, &, \\1},
{\hline $\varphi = 1.15%: & & & & & & & \\ \hline, {2, &, 55.3679, &,
36.8684, &, 40.9111, &, 48.4786, &, 45.1565, &, 48.9493, &, 74.0563, &, \\},
(3, &, 55.3352, &, 36.6221, &, 41.2803, &, 48.4972, &, 45.046, &,
48.8257, &, 74.0384, &, \\}, {4, &, 55.3715, &, 36.5674, &,
40.9137, &, 49.5148, &, 45.1557, &, 48.9726, &, 74.0845, &, \\},
{5, &, 55.3889, &, 36.721, &, 41.065, &, 48.4034, &, 46.5664, &, 48.6841,
&, 74.081, &, \\}, {6, &, 54.5164, &, 36.0909, &, 40.3609, &, 47.7924,
&, 44.2154, &, 49.517, &, 73.6633, &, \\}, {7, &, 55.313, &, 36.5203,
&, 40.8627, &, 48.4224, &, 45.0933, &, 48.8733, &, 75.2905, &, \\}},
{\hline $\varphi = 1.2%: & & & & & & & \\ \hline, {2, &, 55.3727, &,
36.9709, &, 40.9152, &, 48.4732, &, 45.1455, &, 48.9367, &, 74.0557, &, \\},
{3, &, 55.3291, &, 36.6443, &, 41.4117, &, 48.4979, &, 44.9965, &, 48.77,
&, 74.0315, &, \\}, {4, &, 55.3779, &, 36.5708, &, 40.919, &, 49.8667,
&, 45.144, &, 48.9675, &, 74.0935, &, \\}, {5, &, 55.4, &, 36.7718,
&, 41.1167, &, 48.375, &, 46.994, &, 48.5899, &, 74.088, &, \\},
{6, &, 54.2598, &, 35.9477, &, 40.1959, &, 47.577, &, 43.9166, &,
49.6794, &, 73.5421, &, \\}, {7, &, 55.2927, &, 36.5014, &,
40.8445, &, 48.3858, &, 45.0445, &, 48.8156, &, 75.9142, &, \\}},
{\hline $\varphi = 1.25%: & & & & & & & \\ \hline, {2, &, 55.3778, &,
37.0771, &, 40.9195, &, 48.4677, &, 45.1341, &, 48.9237, &, 74.055, &, \\},
{3, &, 55.3229, &, 36.6664, &, 41.5428, &, 48.4987, &, 44.9471, &, 48.7144,
&, 74.0246, &, \\}, {4, &, 55.384, &, 36.5741, &, 40.924, &, 50.2054,
&, 45.1327, &, 48.9626, &, 74.1022, &, \\}, {5, &, 55.4089, &, 36.8125,
&, 41.1582, &, 48.3522, &, 47.3369, &, 48.5144, &, 74.0937, &, \\},
(6, &, 54.0323, &, 35.8208, &, 40.0497, &, 47.386, &, 43.6517, &,
49.8234, &, 73.4347, &, \\}, {7, &, 55.2911, &, 36.4999, &,
40.843, &, 48.3828, &, 45.0405, &, 48.8109, &, 75.9649, &, \\}},
{\hline $\varphi = 1.3%: & & & & & & & \\ \hline, {2, &, 55.3834, &,
37.1963, &, 40.9242, &, 48.4615, &, 45.1214, &, 48.9091, &, 74.0543, &, \\},
(3, &, 55.3176, &, 36.6856, &, 41.6564, &, 48.4994, &, 44.9044, &,
48.6663, &, 74.0187, &, \\}, {4, &, 55.3917, &, 36.5782, &,
40.9304, &, 50.6338, &, 45.1184, &, 48.9565, &, 74.1132, &, \\},
(5, &, 55.42, &, 36.8631, &, 41.2097, &, 48.3239, &, 47.763, &, 48.4205,
&, 74.1007, &, \\}, {6, &, 53.8143, &, 35.6992, &, 39.9096, &, 47.2029,
&, 43.3978, &, 49.9614, &, 73.3317, &, \\}, {7, &, 55.2788, &, 36.4884,
&, 40.832, &, 48.3606, &, 45.011, &, 48.7759, &, 76.3429, &, \\}},
{\hline $\varphi = 1.35%: & & & & & & & \\ \hline, {2, &, 55.3873, &,
37.2782, &, 40.9275, &, 48.4572, &, 45.1126, &, 48.899, &, 74.0538, &, \\},
(3, &, 55.3123, &, 36.7047, &, 41.7693, &, 48.5001, &, 44.8618, &,
48.6185, &, 74.0128, &, \\}, {4, &, 55.3961, &, 36.5806, &,
40.934, &, 50.8812, &, 45.1102, &, 48.9529, &, 74.1195, &, \\},
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(5, &, 55.433, &, 36.9223, &, 41.27, &, 48.2908, &, 48.2616, &, 48.3107,
&, 74.109, &, \\}, {6, &, 53.5823, &, 35.5698, &, 39.7605, &, 47.0081,
&, 43.1276, &, 50.1083, &, 73.2222, &, \\}, {7, &, 55.257, &, 36.4682,
&, 40.8125, &, 48.3213, &, 44.9587, &, 48.7141, &, 77.0105, &, \\}},
{\hline $\varphi = 1.45: & & & & & & & \\ \hline, {2, &, 55.3915, &,
37.3667, &, 40.9311, &, 48.4525, &, 45.1031, &, 48.8882, &, 74.0532, &, \\},
(3, &, 55.3046, &, 36.7322, &, 41.9323, &, 48.5011, &, 44.8004, &,
48.5495, &, 74.0043, &, \\}, {4, &, 55.4012, &, 36.5833, &,
40.9382, &, 51.1636, &, 45.1008, &, 48.9488, &, 74.1268, &, \\},
(5, &, 55.4432, &, 36.9691, &, 41.3177, &, 48.2646, &, 48.6559, &, 48.2238,
&, 74.1155, &, \\}, {6, &, 53.3911, &, 35.4631, &, 39.6376, &, 46.8476,
&, 42.905, &, 50.2293, &, 73.132, &, \\}, {7, &, 55.2307, &, 36.4437,
&, 40.7889, &, 48.2738, &, 44.8954, &, 48.6392, &, 77.8198, &, \\}},
{\hline $\varphi = 1.45%: & & & & & & & \\ \hline, {2, &, 55.3963, &,
37.4672, &, 40.9351, &, 48.4473, &, 45.0924, &, 48.8758, &, 74.0526, &, \\},
(3, &, 55.3004, &, 36.7474, &, 42.0223, &, 48.5016, &, 44.7666, &,
48.5113, &, 73.9996, &, \\}, {4, &, 55.4113, &, 36.5887, &,
40.9465, &, 51.7198, &, 45.0822, &, 48.9408, &, 74.1411, &, \\},
{5, &, 55.45, &, 37.0001, &, 41.3493, &, 48.2472, &, 48.9174, &, 48.1662,
&, 74.1198, &, \\}, {6, &, 53.1849, &, 35.3481, &, 39.5051, &, 46.6745,
&, 42.6648, &, 50.3598, &, 73.0346, &, \\}, {7, &, 55.232, &, 36.4449,
&, 40.7901, &, 48.2762, &, 44.8986, &, 48.643, &, 77.779, &, \\}},
{\hline $\varphi = 1.55: & & & & & & & \\ \hline, {2, &, 55.4004, &,
37.5556, &, 40.9387, &, 48.4427, &, 45.0829, &, 48.865, &, 74.0521, &, \\},
(3, &, 55.2954, &, 36.7657, &, 42.1305, &, 48.5023, &, 44.7258, &,
48.4655, &, 73.994, &, \\}, {4, &, 55.4127, &, 36.5895, &,
40.9477, &, 51.8018, &, 45.0795, &, 48.9396, &, 74.1432, &, \\},
(5, &, 55.4602, &, 37.0465, &, 41.3966, &, 48.2212, &, 49.3086, &, 48.08,
&, 74.1262, &, \\}, {6, &, 53.0081, &, 35.2494, &, 39.3914, &, 46.5261,
&, 42.4589, &, 50.4717, &, 72.9511, &, \\}, {7, &, 55.206, &, 36.4208,
&, 40.7668, &, 48.2292, &, 44.8361, &, 48.569, &, 78.5779, &, \\1},
{\hline $\varphi = 1.55%: & & & & & & & \\ \hline, {2, &, 55.405, &,
37.6511, &, 40.9425, &, 48.4377, &, 45.0727, &, 48.8533, &, 74.0515, &, \\},
(3, &, 55.2867, &, 36.797, &, 42.3159, &, 48.5034, &, 44.656, &, 48.387,
&, 73.9843, &, \\}, {4, &, 55.4236, &, 36.5953, &, 40.9567, &, 52.4055,
&, 45.0593, &, 48.9309, &, 74.1587, &, \\}, {5, &, 55.4681, &, 37.0825,
&, 41.4332, &, 48.2011, &, 49.6111, &, 48.0134, &, 74.1312, &, \\},
(6, &, 52.8279, &, 35.1489, &, 39.2757, &, 46.3748, &, 42.2491, &,
50.5858, &, 72.8661, &, \\}, {7, &, 55.2187, &, 36.4325, &,
40.7781, &, 48.2521, &, 44.8665, &, 48.605, &, 78.189, &, \\11,
{\hline $\varphi = 1.65: & & & & & & & \\ \hline, {2, &, 55.4121, &,
37.8003, &, 40.9485, &, 48.4299, &, 45.0567, &, 48.835, &, 74.0505, &, \\},
(3, &, 55.2833, &, 36.8092, &, 42.3879, &, 48.5038, &, 44.6289, &,
48.3565, &, 73.9805, &, \\}, {4, &, 55.4299, &, 36.5986, &,
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40.9618, &, 52.7536, &, 45.0477, &, 48.9258, &, 74.1676, &, \\},
{5, &, 55.4797, &, 37.1355, &, 41.4872, &, 48.1714, &, 50.0583, &, 47.9149,
&, 74.1386, &, \\}, {6, &, 52.675, &, 35.0636, &, 39.1774, &, 46.2464,
&, 42.071, &, 50.6826, &, 72.7938, &, \\}, {7, &, 55.1955, &, 36.411,
&, 40.7574, &, 48.2102, &, 44.8108, &, 48.5392, &, 78.9004, &, \\}},
{\hline $\varphi = 1.65%: & & & & & & & \\ \hline, {2, &, 55.4182, &,
37.9307, &, 40.9537, &, 48.4231, &, 45.0427, &, 48.819, &, 74.0497, &, \\},
(3, &, 55.2788, &, 36.8254, &, 42.4837, &, 48.5044, &, 44.5928, &,
48.3159, &, 73.9755, &, \\}, {4, &, 55.4347, &, 36.6012, &,
40.9658, &, 53.022, &, 45.0388, &, 48.922, &, 74.1745, &, \\},
(5, &, 55.4869, &, 37.1686, &, 41.5209, &, 48.1529, &, 50.3371, &, 47.8534,
&, 74.1432, &, \\}, {6, &, 52.5089, &, 34.971, &, 39.0706, &, 46.107,
&, 41.8777, &, 50.7877, &, 72.7155, &, \\}, {7, &, 55.2008, &, 36.4159,
&, 40.7621, &, 48.2197, &, 44.8234, &, 48.5541, &, 78.7397, &, \\}},
{\hline $\varphi = 1.7$: & & & & & & & \\ \hline, {2, &, 55.4193, &,
37.954, &, 40.9547, &, 48.4218, &, 45.0402, &, 48.8162, &, 74.0496, &, \\},
{3, &, 55.2732, &, 36.8456, &, 42.6036, &, 48.5051, &, 44.5476, &,
48.2651, &, 73.9692, &, \\}, {4, &, 55.4414, &, 36.6048, &,
40.9713, &, 53.3921, &, 45.0264, &, 48.9166, &, 74.184, &, \\},
{5, &, 55.498, &, 37.2193, &, 41.5725, &, 48.1245, &, 50.7636, &, 47.7595,
&, 74.1502, &, \\}, {6, &, 52.3397, &, 34.8766, &, 38.9619, &, 45.965,
&, 41.6807, &, 50.8948, &, 72.6356, &, \\}, {7, &, 55.1681, &, 36.3855,
&, 40.7328, &, 48.1607, &, 44.7449, &, 48.4612, &, 79.7434, &, \\}},
{\hline $\varphi = 1.75%: & & & & & & & \\ \hline, {2, &, 55.4254, &,
38.0809, &, 40.9598, &, 48.4152, &, 45.0266, &, 48.8006, &, 74.0488, &, \\},
(3, &, 55.2683, &, 36.8633, &, 42.7083, &, 48.5058, &, 44.5082, &,
48.2207, &, 73.9638, &, \\}, {4, &, 55.4423, &, 36.6053, &,
40.972, &, 53.4395, &, 45.0249, &, 48.9159, &, 74.1852, &, \\},
(5, &, 55.5037, &, 37.2453, &, 41.599, &, 48.11, &, 50.9826, &, 47.7112,
&, 74.1538, &, \\}, {6, &, 52.2135, &, 34.8062, &, 38.8808, &, 45.859,
&, 41.5337, &, 50.9747, &, 72.576, &, \\}, {7, &, 55.1249, &, 36.3453,
&, 40.6941, &, 48.0827, &, 44.641, &, 48.3383, &, 81.0707, &, \\}J,
{\hline $\varphi = 1.85: & & & & & & & \\ \hline, {2, &, 55.4306, &,
38.1917, &, 40.9642, &, 48.4094, &, 45.0148, &, 48.787, &, 74.0481, &, \\},
{3, &, 55.2617, &, 36.887, &, 42.8489, &, 48.5066, &, 44.4553, &, 48.1612,
&, 73.9564, &, \\}, {4, &, 55.4459, &, 36.6072, &, 40.975, &, 53.6431,
&, 45.0181, &, 48.913, &, 74.1904, &, \\}, {5, &, 55.5168, &, 37.3048,
&, 41.6596, &, 48.0767, &, 51.4843, &, 47.6007, &, 74.1621, &, \\},
(6, &, 52.0499, &, 34.7149, &, 38.7756, &, 45.7216, &, 41.3431, &,
51.0783, &, 72.4987, &, \\}, {7, &, 55.1077, &, 36.3293, &,
40.6786, &, 48.0515, &, 44.5996, &, 48.2893, &, 81.6002, &, \\}},
{\hline $\varphi = 1.85%: & & & & & & & \\ \hline, {2, &, 55.4348, &,
38.2799, &, 40.9678, &, 48.4048, &, 45.0053, &, 48.7762, &, 74.0475, &, \\},
{3, &, 55.2581, &, 36.8997, &, 42.9239, &, 48.5071, &, 44.427, &, 48.1294,
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&, 73.9525, &, \\}, {4, &, 55.4602, &, 36.6149, &, 40.9868, &, 54.4364,
&, 44.9916, &, 48.9015, &, 74.2108, &, \\}, {5, &, 55.522, &, 37.3287,
&, 41.684, &, 48.0633, &, 51.6857, &, 47.5564, &, 74.1654, &, \\1,
(6, &, 51.9168, &, 34.6407, &, 38.6901, &, 45.6099, &, 41.1881, &,
51.1625, &, 72.4359, &, \\}, {7, &, 55.1306, &, 36.3505, &,
40.6992, &, 48.0929, &, 44.6546, &, 48.3544, &, 80.897, &, \\}},
{\hline $\varphi = 1.9%: & & & & & & & \\ \hline, {2, &, 55.439, &,
38.3686, &, 40.9713, &, 48.4002, &, 44.9958, &, 48.7653, &, 74.047, &, \\},
(3, &, 55.2527, &, 36.9192, &, 43.0394, &, 48.5078, &, 44.3835, &, 48.0805,
&, 73.9465, &, \\}, {4, &, 55.4679, &, 36.619, &, 40.9931, &, 54.8621,
&, 44.9774, &, 48.8954, &, 74.2217, &, \\}, {5, &, 55.5273, &, 37.3527,
&, 41.7084, &, 48.0498, &, 51.888, &, 47.5118, &, 74.1688, &, \\1,
(6, &, 51.8071, &, 34.5795, &, 38.6196, &, 45.5178, &, 41.0605, &,
51.2319, &, 72.3841, &, \\}, {7, &, 55.1313, &, 36.3513, &,
40.6998, &, 48.0943, &, 44.6564, &, 48.3566, &, 80.8732, &, \\11,
{\hline $\varphi 1.955: & & & & & & & \\ \hline, {2, &, 55.4437, &,
38.4685, &, 40.9753, &, 48.3949, &, 44.9851, &, 48.7531, &, 74.0464, &, \\},
(3, &, 55.2443, &, 36.9497, &, 43.2201, &, 48.5088, &, 44.3155, &, 48.0039,
&, 73.9371, &, \\}, {4, &, 55.4656, &, 36.6177, &, 40.9913, &, 54.735,
&, 44.9817, &, 48.8972, &, 74.2185, &, \\}, {5, &, 55.5365, &, 37.3948,
&, 41.7513, &, 48.0263, &, 52.2423, &, 47.4338, &, 74.1746, &, \\},
(6, &, 51.6421, &, 34.4875, &, 38.5136, &, 45.3793, &, 40.8683, &,
51.3364, &, 72.3062, &, \\}, {7, &, 55.0681, &, 36.2924, &,
40.6432, &, 47.98, &, 44.5044, &, 48.1767, &, 82.8166, &, \\}},
{\hline $\varphi = 2.$: & & & & & & & \\ \hline, {2, &, 55.4521, &,
38.6456, &, 40.9825, &, 48.3857, &, 44.9662, &, 48.7314, &, 74.0453, &, \\},
(3, &, 55.2405, &, 36.9632, &, 43.2997, &, 48.5093, &, 44.2855, &,
47.9702, &, 73.9329, &, \\}, {4, &, 55.4808, &, 36.6259, &,
41.0038, &, 55.5777, &, 44.9536, &, 48.885, &, 74.2401, &, \\},
(5, &, 55.5416, &, 37.4182, &, 41.775, &, 48.0132, &, 52.439, &, 47.3904,
&, 74.1779, &, \\}, {6, &, 51.5345, &, 34.4274, &, 38.4444, &, 45,2889,
&, 40.743, &, 51.4045, &, 72.2554, &, \\}, {7, &, 55.1188, &, 36.3396,
&, 40.6886, &, 48.0717, &, 44.6264, &, 48.3211, &, 81.2573, &, \\}}}

nieo71= Export["./priceDataClean.csv", NumberForm[Flatten[priceDataClean[[1]]], 6], "CSV"]

oufee7= . /pricebDataClean.csv

nzosi= valueDataClean = NumberForm[Table[
Prepend[valueData[[t]], "\\hline $\\varphi = "<>ToString[varphi[[t+1]]] <>
"$: & & & & & & & \\\\ \\hline"], {t, 1, Length[valueData]}], 6]

Out[298]//NumberForm=
{{\hline $\varphi = 1.05%: & & & & & & & \\ \hline,
{2, &, 35.4498, &, 19.7536, &, 23.2343, &, 25.0392, &, 20.6367, &,
24.2673, &, 28.0402, &, \\}, {3, &, 35.2383, &, 19.8496, &, 22.4058, &,
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24.769, &, 20.543, &, 24.1358, &, 27.9341, &, \\}, {4, &, 35.4118, &,
20.0995, &, 23.2063, &, 23.9166, &, 20.5893, &, 24.185, &, 27.991, &, \\},
(5, &, 35.0436, &, 19.7323, &, 22.8168, &, 24.7223, &, 18.9927, &, 23.928,
&, 27.81, &, \\}, {6, &, 35.3558, &, 19.9931, &, 23.1081, &, 24.8516,
&, 20.4788, &, 22.9122, &, 27.9456, &, \\}, {7, &, 35.3828, &, 20.0991,
&, 23.1992, &, 25.0117, &, 20.6055, &, 24.2266, &, 25.3393, &, \\1},
{\hline $\varphi = 1.1%: & & & & & & & \\ \hline, {2, &, 35.4437, &,
19.72, &, 23.2296, &, 25.0363, &, 20.6345, &, 24.2645, &, 28.0379, &, \\},
(3, &, 35.2659, &, 19.8807, &, 22.4908, &, 24.7984, &, 20.5545, &, 24.1517,
&, 27.947, &, \\}, {4, &, 35.4324, &, 20.1129, &, 23.2219, &, 24.1246,
&, 20.6026, &, 24.206, &, 28.005, &, \\}, {5, &, 35.2278, &, 19.9008,
&, 22.9985, &, 24.8568, &, 19.6297, &, 24.0707, &, 27.9088, &, \\J,
(6, &, 35.3253, &, 19.9608, &, 23.0751, &, 24.8118, &, 20.4459, &,
22.6644, &, 27.9236, &, \\}, {7, &, 35.3914, &, 20.1035, &,
23.2047, &, 25.0154, &, 20.6089, &, 24.231, &, 25.5009, &, \\}},
{\hline $\varphi = 1.15%5: & & & & & & & \\ \hline, {2, &, 35.4509, &,
19.7592, &, 23.2351, &, 25.0397, &, 20.637, &, 24.2677, &, 28.0406, &, \\},
(3, &, 35.2728, &, 19.8885, &, 22.5121, &, 24.8057, &, 20.5574, &,
24.1557, &, 27.9502, &, \\}, {4, &, 35.4347, &, 20.1144, &,
23.2237, &, 24.1476, &, 20.6041, &, 24.2083, &, 28.0065, &, \\J,
(5, &, 35.0911, &, 19.7758, &, 22.8637, &, 24.757, &, 19.157, &, 23.9648,
&, 27.8355, &, \\}, {6, &, 35.3222, &, 19.9575, &, 23.0718, &, 24.8078,
&, 20.4426, &, 22.6395, &, 27.9214, &, \\}, {7, &, 35.4113, &, 20.114,
&, 23.2178, &, 25.0242, &, 20.6169, &, 24.2415, &, 25.8796, &, \\1},
{\hline $\varphi = 1.2%: & & & & & & & \\ \hline, {2, &, 35.4479, &,
19.7433, &, 23.2328, &, 25.0383, &, 20.636, &, 24.2664, &, 28.0395, &, \\},
(3, &, 35.2769, &, 19.8931, &, 22.5247, &, 24.81, &, 20.5591, &, 24.158,
&, 27.9522, &, \\}, {4, &, 35.4291, &, 20.1107, &, 23.2194, &, 24.0911,
&, 20.6004, &, 24.2026, &, 28.0027, &, \\}, {5, &, 35.1069, &, 19.7902,
&, 22.8793, &, 24.7685, &, 19.2116, &, 23.977, &, 27.8439, &, \\},
(6, &, 35.2903, &, 19.9237, &, 23.0372, &, 24.7661, &, 20.4082, &,
22.3802, &, 27.8984, &, \\}, {7, &, 35.3862, &, 20.1009, &,
23.2014, &, 25.0132, &, 20.6068, &, 24.2284, &, 25.4033, &, \\}},
{\hline $\varphi = 1.25%5: & & & & & & & \\ \hline, {2, &, 35.447, &,
19.7382, &, 23.2321, &, 25.0379, &, 20.6357, &, 24.266, &, 28.0392, &, \\},
(3, &, 35.2645, &, 19.8791, &, 22.4865, &, 24.7968, &, 20.5539, &,
24.1509, &, 27.9463, &, \\}, {4, &, 35.4302, &, 20.1114, &,
23.2202, &, 24.1018, &, 20.6011, &, 24.2037, &, 28.0034, &, \\},
(5, &, 35.2447, &, 19.9162, &, 23.0152, &, 24.8691, &, 19.688, &, 24.0837,
&, 27.9178, &, \\}, {6, &, 35.331, &, 19.9669, &, 23.0813, &, 24.8193,
&, 20.4521, &, 22.7111, &, 27.9278, &, \\}, {7, &, 35.4239, &, 20.1205,
&, 23.226, &, 25.0297, &, 20.6219, &, 24.2481, &, 26.1174, &, \\}},
{\hline $\varphi = 1.3%: & & & & & & & \\ \hline, {2, &, 35.4386, &,
19.6919, &, 23.2256, &, 25.034, &, 20.6328, &, 24.2622, &, 28.036, &, \\},
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(3, &, 35.2816, &, 19.8984, &, 22.5391, &, 24.815, &, 20.5611, &,
24.1607, &, 27.9543, &, \\}, {4, &, 35.4058, &, 20.0955, &,
23.2017, &, 23.8557, &, 20.5854, &, 24.1788, &, 27.9868, &, \\},
(5, &, 35.2082, &, 19.8828, &, 22.9792, &, 24.8425, &, 19.5618, &, 24.0554,
&, 27.8982, &, \\}, {6, &, 35.3574, &, 19.9948, &, 23.1099, &, 24.8537,
&, 20.4805, &, 22.9252, &, 27.9468, &, \\}, {7, &, 35.4228, &, 20.12,
&, 23.2253, &, 25.0293, &, 20.6215, &, 24.2476, &, 26.0977, &, \\1},
{\hline $\varphi = 1.35%: & & & & & & & \\ \hline, {2, &, 35.4492, &,
19.7499, &, 23.2338, &, 25.0389, &, 20.6364, &, 24.267, &, 28.04, &, \\},
(3, &, 35.2872, &, 19.9046, &, 22.5562, &, 24.8209, &, 20.5634, &,
24.1639, &, 27.9569, &, \\}, {4, &, 35.4294, &, 20.1109, &,
23.2196, &, 24.0935, &, 20.6006, &, 24.2029, &, 28.0029, &, \\},
(5, &, 35.0534, &, 19.7413, &, 22.8265, &, 24.7294, &, 19.0266, &, 23.9356,
&, 27.8153, &, \\}, {6, &, 35.2931, &, 19.9267, &, 23.0403, &, 24.7698,
&, 20.4113, &, 22.4032, &, 27.9004, &, \\}, {7, &, 35.4041, &, 20.1102,
&, 23.2131, &, 25.021, &, 20.614, &, 24.2377, &, 25.7423, &, \\}},
{\hline $\varphi = 1.4%: & & & & & & & \\ \hline, {2, &, 35.4527, &,
19.7691, &, 23.2365, &, 25.0405, &, 20.6376, &, 24.2685, &, 28.0413, &, \\},
{3, &, 35.2655, &, 19.8802, &, 22.4896, &, 24.7979, &, 20.5544, &,
24.1514, &, 27.9468, &, \\}, {4, &, 35.4381, &, 20.1166, &,
23.2262, &, 24.1817, &, 20.6062, &, 24.2118, &, 28.0088, &, \\},
(5, &, 35.0547, &, 19.7425, &, 22.8278, &, 24.7304, &, 19.0313, &, 23.9367,
&, 27.816, &, \\}, {6, &, 35.3268, &, 19.9624, &, 23.0768, &, 24.8138,
&, 20.4476, &, 22.6771, &, 27.9248, &, \\}, {7, &, 35.3809, &, 20.0981,
&, 23.1979, &, 25.0108, &, 20.6047, &, 24.2255, &, 25.3014, &, \\1},
{\hline $\varphi = 1.45%: & & & & & & & \\ \hline, {2, &, 35.451, &,
19.7599, &, 23.2352, &, 25.0397, &, 20.6371, &, 24.2678, &, 28.0407, &, \\},
(3, &, 35.2788, &, 19.8952, &, 22.5306, &, 24.812, &, 20.5599, &, 24.1591,
&, 27.953, &, \\}, {4, &, 35.3998, &, 20.0917, &, 23.1972, &, 23.7959,
&, 20.5816, &, 24.1728, &, 27.9828, &, \\}, {5, &, 35.1891, &, 19.8654,
&, 22.9604, &, 24.8285, &, 19.4959, &, 24.0407, &, 27.888, &, \\},
(6, &, 35.3009, &, 19.9349, &, 23.0487, &, 24.7799, &, 20.4196, &,
22.4662, &, 27.906, &, \\}, {7, &, 35.4071, &, 20.1118, &,
23.2151, &, 25.0224, &, 20.6152, &, 24.2393, &, 25.7999, &, \\}},
{\hline $\varphi = 1.5%: & & & & & & & \\ \hline, {2, &, 35.4554, &,
19.7839, &, 23.2385, &, 25.0418, &, 20.6386, &, 24.2698, &, 28.0423, &, \\},
{3, &, 35.2855, &, 19.9027, &, 22.551, &, 24.8191, &, 20.5627, &, 24.163,
&, 27.9562, &, \\}, {4, &, 35.4408, &, 20.1183, &, 23.2283, &, 24.2087,
&, 20.608, &, 24.2145, &, 28.0106, &, \\}, {5, &, 35.1619, &, 19.8405,
&, 22.9335, &, 24.8087, &, 19.4018, &, 24.0196, &, 27.8734, &, \\},
(6, &, 35.3202, &, 19.9554, &, 23.0696, &, 24.8052, &, 20.4405, &,
22.6232, &, 27.92, &, \\}, {7, &, 35.3886, &, 20.1021, &,
23.2029, &, 25.0142, &, 20.6078, &, 24.2296, &, 25.4476, &, \\}},
{\hline $\varphi = 1.55%: & & & & & & & \\ \hline, {2, &, 35.4598, &,
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19.8081, &, 23.2419, &, 25.0438, &, 20.6401, &, 24.2718, &, 28.044, &, \\},
(3, &, 35.245, &, 19.8572, &, 22.4266, &, 24.7762, &, 20.5458, &,
24.1396, &, 27.9372, &, \\}, {4, &, 35.3974, &, 20.0901, &,
23.1954, &, 23.7718, &, 20.5801, &, 24.1703, &, 27.9812, &, \\},
(5, &, 35.2235, &, 19.8969, &, 22.9943, &, 24.8537, &, 19.6149, &, 24.0673,
&, 27.9065, &, \\}, {6, &, 35.3094, &, 19.9439, &, 23.0579, &, 24.791,
&, 20.4288, &, 22.5351, &, 27.9121, &, \\}, {7, &, 35.423, &, 20.1201,
&, 23.2255, &, 25.0294, &, 20.6216, &, 24.2477, &, 26.1014, &, \\}},
{\hline $\varphi = 1.65: & & & & & & & \\ \hline, {2, &, 35.4474, &,
19.7404, &, 23.2324, &, 25.0381, &, 20.6358, &, 24.2662, &, 28.0393, &, \\J,
(3, &, 35.285, &, 19.9022, &, 22.5495, &, 24.8186, &, 20.5625, &, 24.1627,
&, 27.9559, &, \\}, {4, &, 35.3997, &, 20.0916, &, 23.1971, &, 23.7941,
&, 20.5815, &, 24.1726, &, 27.9827, &, \\}, {5, &, 35.1292, &, 19.8106,
&, 22.9013, &, 24.7848, &, 19.2889, &, 23.9943, &, 27.8559, &, \\1,
(6, &, 35.3485, &, 19.9854, &, 23.1003, &, 24.8422, &, 20.471, &,
22.8533, &, 27.9404, &, \\}, {7, &, 35.4102, &, 20.1134, &,
23.2171, &, 25.0237, &, 20.6165, &, 24.2409, &, 25.8586, &, \\}},
{\hline $\varphi = 1.65%: & & & & & & & \\ \hline, {2, &, 35.4387, &,
19.6929, &, 23.2257, &, 25.034, &, 20.6328, &, 24.2622, &, 28.0361, &, \\},
(3, &, 35.2937, &, 19.912, &, 22.5763, &, 24.8278, &, 20.5661, &, 24.1677,
&, 27.96, &, \\}, {4, &, 35.4099, &, 20.0982, &, 23.2048, &, 23.897,
&, 20.5881, &, 24.183, &, 27.9896, &, \\}, {5, &, 35.1857, &, 19.8623,
&, 22.957, &, 24.8261, &, 19.4842, &, 24.0381, &, 27.8862, &, \\1,
(6, &, 35.349, &, 19.9859, &, 23.1008, &, 24.8428, &, 20.4715, &,
22.857, &, 27.9407, &, \\}, {7, &, 35.4295, &, 20.1235, &,
23.2297, &, 25.0322, &, 20.6242, &, 24.2511, &, 26.2252, &, \\}},
{\hline $\varphi = 1.7$: & & & & & & & \\ \hline, {2, &, 35.4528, &,
19.77, &, 23.2366, &, 25.0406, &, 20.6377, &, 24.2686, &, 28.0414, &, \\},
(3, &, 35.2729, &, 19.8885, &, 22.5122, &, 24.8057, &, 20.5574, &,
24.1557, &, 27.9503, &, \\}, {4, &, 35.4049, &, 20.0949, &,
23.201, &, 23.8464, &, 20.5848, &, 24.1779, &, 27.9862, &, \\},
(5, &, 35.1092, &, 19.7923, &, 22.8815, &, 24.7702, &, 19.2194, &, 23.9788,
&, 27.8452, &, \\}, {6, &, 35.3055, &, 19.9398, &, 23.0537, &, 24.7859,
&, 20.4246, &, 22.5035, &, 27.9093, &, \\}, {7, &, 35.408, &, 20.1122,
&, 23.2156, &, 25.0228, &, 20.6156, &, 24.2398, &, 25.8165, &, \\}},
{\hline $\varphi = 1.75%: & & & & & & & \\ \hline, {2, &, 35.4493, &,
19.7507, &, 23.2339, &, 25.039, &, 20.6365, &, 24.267, &, 28.04, &, \\},
(3, &, 35.3094, &, 19.9297, &, 22.6247, &, 24.8445, &, 20.5727, &,
24.1768, &, 27.9674, &, \\1, {4, &, 35.436, &, 20.1152, &,
23.2246, &, 24.1599, &, 20.6048, &, 24.2096, &, 28.0074, &, \\1,
(5, &, 35.19, &, 19.8662, &, 22.9612, &, 24.8292, &, 19.4989, &, 24.0414,
&, 27.8885, &, \\}, {6, &, 35.3608, &, 19.9984, &, 23.1136, &, 24.8582,
&, 20.4842, &, 22.953, &, 27.9493, &, \\}, {7, &, 35.3775, &, 20.0963,
&, 23.1957, &, 25.0093, &, 20.6033, &, 24.2238, &, 25.2378, &, \\}},
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{\hline $\varphi = 1.85: & & & & & & & \\ \hline, {2, &, 35.4454, &,
19.7294, &, 23.2309, &, 25.0372, &, 20.6351, &, 24.2653, &, 28.0386, &, \\},
(3, &, 35.2736, &, 19.8894, &, 22.5145, &, 24.8065, &, 20.5577, &,
24.1561, &, 27.9506, &, \\}, {4, &, 35.4473, &, 20.1225, &,
23.2332, &, 24.2743, &, 20.6121, &, 24.2211, &, 28.0151, &, \\1,
(5, &, 35.0482, &, 19.7365, &, 22.8214, &, 24.7256, &, 19.0086, &, 23.9316,
&, 27.8125, &, \\}, {6, &, 35.3186, &, 19.9537, &, 23.0678, &, 24.803,
&, 20.4387, &, 22.6097, &, 27.9188, &, \\}, {7, &, 35.3747, &, 20.0948,
&, 23.1938, &, 25.0081, &, 20.6022, &, 24.2223, &, 25.1839, &, \\}},
{\hline $\varphi = 1.85%: & & & & & & & \\ \hline, {2, &, 35.4484, &,
19.7456, &, 23.2331, &, 25.0385, &, 20.6361, &, 24.2666, &, 28.0397, &, \\},
(3, &, 35.2833, &, 19.9003, &, 22.5443, &, 24.8168, &, 20.5618, &, 24.1617,
&, 27.9551, &, \\}, {4, &, 35.4048, &, 20.0949, &, 23.201, &, 23.8463,
&, 20.5848, &, 24.1779, &, 27.9862, &, \\}, {5, &, 35.1424, &, 19.8227,
&, 22.9143, &, 24.7945, &, 19.3345, &, 24.0045, &, 27.863, &, \\},
(6, &, 35.3238, &, 19.9592, &, 23.0735, &, 24.8099, &, 20.4443, &,
22.6523, &, 27.9226, &, \\}, {7, &, 35.4079, &, 20.1122, &,
23.2156, &, 25.0227, &, 20.6155, &, 24.2397, &, 25.8143, &, \\}},
{\hline $\varphi = 1.95: & & & & & & & \\ \hline, {2, &, 35.4507, &,
19.7584, &, 23.235, &, 25.0396, &, 20.637, &, 24.2677, &, 28.0406, &, \\},
(3, &, 35.2932, &, 19.9114, &, 22.5747, &, 24.8273, &, 20.5659, &,
24.1674, &, 27.9598, &, \\}, {4, &, 35.3921, &, 20.0866, &,
23.1914, &, 23.7177, &, 20.5766, &, 24.1649, &, 27.9775, &, \\1,
{5, &, 35.208, &, 19.8827, &, 22.979, &, 24.8424, &, 19.5613, &, 24.0553,
&, 27.8982, &, \\}, {6, &, 35.3677, &, 20.0058, &, 23.1211, &, 24.8673,
&, 20.4917, &, 23.0095, &, 27.9543, &, \\}, {7, &, 35.4188, &, 20.1178,
&, 23.2227, &, 25.0275, &, 20.6199, &, 24.2454, &, 26.0206, &, \\}},
{\hline $\varphi = 1.95%: & & & & & & & \\ \hline, {2, &, 35.4472, &,
19.7394, &, 23.2323, &, 25.038, &, 20.6358, &, 24.2661, &, 28.0393, &, \\},
(3, &, 35.2569, &, 19.8705, &, 22.4631, &, 24.7888, &, 20.5508, &, 24.1465,
&, 27.9428, &, \\}, {4, &, 35.4355, &, 20.1149, &, 23.2243, &, 24.1555,
&, 20.6046, &, 24.2091, &, 28.0071, &, \\}, {5, &, 35.1721, &, 19.8499,
&, 22.9436, &, 24.8161, &, 19.4371, &, 24.0275, &, 27.8789, &, \\},
(6, &, 35.3018, &, 19.9359, &, 23.0497, &, 24.7811, &, 20.4206, &,
22.4735, &, 27.9067, &, \\}, {7, &, 35.3779, &, 20.0965, &,
23.1959, &, 25.0095, &, 20.6035, &, 24.224, &, 25.2449, &, \\}},
{\hline $\varphi = 2.$: & & & & & & & \\ \hline, {2, &, 35.4403, &,
19.7014, &, 23.2269, &, 25.0348, &, 20.6334, &, 24.2629, &, 28.0367, &, \\},
(3, &, 35.2675, &, 19.8824, &, 22.4956, &, 24.8, &, 20.5552, &, 24.1526,
&, 27.9477, &, \\}, {4, &, 35.3896, &, 20.085, &, 23.1895, &, 23.6924,
&, 20.575, &, 24.1623, &, 27.9758, &, \\}, {5, &, 35.2326, &, 19.9051,
&, 23.0032, &, 24.8603, &, 19.6461, &, 24.0743, &, 27.9113, &, \\},
(6, &, 35.3239, &, 19.9593, &, 23.0736, &, 24.81, &, 20.4444, &,
22.653, &, 27.9226, &, \\}, {7, &, 35.4268, &, 20.122, &,



TechChangeProfitability_Simulations.nb | 67

ni2o9y= Export["./valueDataClean.csv", NumberForm[Flatten[priceDataClean[[1]]], 6], "CSV"]

outz99= . /valueDataClean.csv



