MGT axioms

MGT001+-0.ax Inequalities.

Vz,y: (smaller_or_equal(z,y) <= (smaller(x,y) or z =y)) fof(definition_smaller_or_equal, axiom)

Vz,y: (greater_or_equal(x,y) <= (greater(z,y) or z =y)) fof(definition_greater_or_equal, axiom)

Vr,y: (smaller(z,y) <= greater(y,x)) fof(definition_smaller, axiom)

Va,y: - greater(z,y) and greater(y, ) fof(meaning_postulate_greater_strict, axiom)

Va,y, z: ((greater(x,y) and greater(y, z)) = greater(z, 2)) fof(meaning_postulate_greater_transitive, axiom)
Va,y: (smaller(x,y) or x =y or greater(x,y)) fof(meaning_postulate_greater_comparable, axiom)

MGTO001-0.ax Inequalities.

smaller_or_equal(a,b) = (smaller(a,b) or a = b) cnf(definition_smaller_or_equal;, axiom)
smaller(a,b) = smaller_or_equal(a, b) cnf(definition_smaller_or_equal,, axiom)

a="b = smaller_or_equal(a,b) cnf(definition_smaller_or_equal;, axiom)
greater_or_equal(a,b) = (greater(a,b) or a = b) cnf(definition_greater_or_equal,, axiom)
greater(a,b) = greater_or_equal(a,b) cnf(definition_greater_or_equal;, axiom)

a=>b = greater_or_equal(a,b) cnf(definition_greater_or_equalg, axiom)

smaller(a,b) = greater(b, a) cnf(definition_smallery, axiom)

greater(a,b) = smaller(b, a) cnf(definition_smallerg, axiom)

greater(a,b) = - greater(b,a) cnf(meaning_postulate_greater_strictg, axiom)
(greater(a,b) and greater(b,c)) = greater(a,c) cnf(meaning_postulate_greater_transitive,, axiom)
smaller(a, b) or a = b or greater(a,b) cnf(meaning_postulate_greater_comparable;;, axiom)

MGT problems

MGTO001+1.p Selection favors organizations with high inertia

Selection within populations of organizations in modern societies favours organizations whose structure have high

inertia.

Vx,t: (organization(z,t) = Ir: reliability(z,r,t)) fof(mp,, axiom)

Vx,t: (organization(z,t) = 3Ja: accountability(z, a,t)) fof(mp,, axiom)

Va,t: (organization(z,t) = IJrp: reproducibility(x, rp, t)) fof(mps, axiom)

Yx,y,r1, e, a1,as, p1, P2, t1, ta: ((organization(x,t;) and organization(y, t2) and reliability(x,r1,t1) and reliability(y, 2, t2) a
greater(pa, p1)) fof(al_FOL, hypothesis)

YV, y,t1,t2,71, 72, a1, a2, Py, IPy: ((organization(z,t;) and organization(y, t2) and reliability(x, r1,t1) and reliability (y, ro, t2)
(greater(rpy,rp;) < (greater(rq,r1) and greater(as,a)))) fof(a2_FOL, hypothesis)

YV, y,t1,te, 1Dy, Dy, i1, 92: ((organization(x,t;) and organization(y, t2) and reorganization free(z,t1,¢1) and reorganization_fr
(greater(rpy, rpy) <= greater(iz,i1))) fof(a3_FOL, hypothesis)

Va,y,t1,te, 11,12, p1,p2: ((organization(x,t;) and organization(y,ts) and reorganization_free(z, t1,¢1) and reorganization_free
greater(pa, p1)) fof(t1_FOL, conjecture)

MGTO001-1.p Selection favors organizations with high inertia
Selection within populations of organizations in modern societies favours organizations whose structure have high
inertia.
organization(a,b) = reliability(a,sk; (b, a),b) cnf(mpl,, axiom)
organization(a,b) = accountability(a,ska(b, a),b) cnf(mp2,, axiom)
organization(a,b) = reproducibility(a,sks(b, a),b) enf(mp3,, axiom)
(organization(a, b) and organization(c, d) and reliability(a, e, b) and reliability(c, f, d) and accountability(a, g,b) and account.
greater(J, 1) cnf(al FOLy, hypothesis)
(organization(a, b) and organization(c, d) and reliability(a, e, b) and reliability(c, f, d) and accountability(a, g,b) and account
greater(f, e) cnf(a2_FOLs, hypothesis)
(organization(a, b) and organization(c, d) and reliability(a, e, b) and reliability(c, f, d) and accountability(a, g,b) and account.
greater(h, g) cnf(a2_FOLg, hypothesis)
(organization(a, b) and organization(c, d) and reliability(a, e,b) and reliability(c, f, d) and accountability(a, g,b) and account
greater(j, 1) cnf(a2_FOL7, hypothesis)
(organization(a, b) and organization(c, d) and reorganization_free(a, b, b) and reorganization_free(c, d, d) and reproducibility(c
greater(h, g) cnf(a3_FOLg, hypothesis)
(organization(a, b) and organization(c, d) and reorganization_free(a, b, b) and reorganization_free(c, d, d) and reproducibility(c
greater(f, e) cnf(a3_FOLg, hypothesis)
organization(sky, ske) cnf(t1_FOLy o, negated_conjecture)
organization(sks, skr) cnf(t1_FOL;1, negated_conjecture)
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reorganization_free(sky, skg, skg) cnf(t1_FOL;9, negated_conjecture)
reorganization_free(sks, skr, skr) cnf(t1_FOL;3, negated_conjecture)
inertia(sky, skg, ske) cnf(t1_FOL14, negated_conjecture)

inertia(sks, sk, skr) enf(t1_.FOLy5, negated _conjecture)
survival_chance(sky, skig, skg) cnf(t1_.FOL;g, negated _conjecture)
survival_chance(sks, ski1, sky) cnf(t1_FOL;7, negated_conjecture)
greater (skg, skg) cnf(t1_FOL;g, negated _conjecture)

— greater(skiq, skip) enf(t1_FOL;g, negated_conjecture)

MGT002+1.p Structural inertia increases monotonically with age.

Va,t: (organization(z,t) = IJrp: reproducibility(x, rp, t)) fof(mps, axiom)

Vx,t1,ta: (reorganization_free(x,t1,t2) = (reorganization_free(x,?;,t1) and reorganization_free(z, ta,t2))) fof(mp,, axion
Va,y,t1,t2, TPy, Ds, i1, 92: ((organization(z,t;) and organization(y, t2) and reorganization_free(x,t1,t1) and reorganization_fr
(greater(rpy, rpy) <= greater(is, i1))) fof(a3_-FOL, hypothesis)

Vx,rpy, TPs, t1, ta: ((organization(x,t;) and organization(z, ¢2) and reorganization_free(x, t1,ts) and reproducibility(z, rpy, t1)
greater(rpy, Ipy ) fof(a4_FOL, hypothesis)

Va,i1,19,t1,ta: ((organization(z,t;) and organization(z,ty) and reorganization free(z, t1,t2) and inertia(x,i1,¢1) and inertial
greater(iz, 1)) fof(t2_FOL, conjecture)

MGTO002-1.p Structural inertia increases monotonically with age.

organization(a,b) = reproducibility(a,sk; (b, a),b) cnf(mp3,, axiom)

reorganization_free(a, b, ¢) = reorganization_free(a, b, b) cnf(mp4,, axiom)

reorganization_free(a, b, ¢) = reorganization_ free(a, ¢, c) cnf(mp4;, axiom)

(organization(a, b) and organization(c, d) and reorganization_free(a, b, b) and reorganization_free(c, d, d) and reproducibility(c
greater(h, g) cnf(a3_FOLy, hypothesis)

(organization(a, b) and organization(c, d) and reorganization_free(a, b, b) and reorganization_free(c, d, d) and reproducibility(c
greater(f,e) cnf(a3_FOLj5, hypothesis)

(organization(a, b) and organization(a, ¢) and reorganization_free(a, b, ¢) and reproducibility(a, d,b) and reproducibility(a, e,
greater(e, d) cnf(ad _FOLg, hypothesis)

organization(sks, sks) cnf(t2_FOL7, negated _conjecture)
organization(ska, ske) cnf(t2_FOLg, negated_conjecture)
reorganization_free(sko, sks, skg) cnf(t2_-FOLg, negated_conjecture)

inertia(ska, sks, sks) cnf(t2_-FOL;, negated_conjecture)
inertia(sks, sky, sk¢) enf(t2_.FOL11, negated _conjecture)
greater(skg, sks) cnf(t2_FOLj2, negated_conjecture)

— greater(sky, sks) cnf(t2_FOL; 3, negated_conjecture)

MGTO003+1.p Organizational death rates decrease with age.

Va,t1,ts: (reorganization free(x,t1,ts) = (reorganization_free(z,tq,t1) and reorganization_free(x,ts,t))) fof(mp,, axion
Vx,t: (organization(z,t) = Ji: inertia(z,i,t)) fof(mps, axiom)

Va,y,t1,te, 11,12, p1,p2: ((organization(x,t;) and organization(y,ts) and reorganization_free(z,t1,¢1) and reorganization_free
greater(pz, p1)) fof(t1_-FOL, hypothesis)

Vx,i1,12,t1,t2: ((organization(x,t;) and organization(z, t3) and reorganization_free(z, t1,t2) and inertia(z,41,t;) and inertia
greater(iz, 1)) fof(t2_FOL, hypothesis)

Y, p1, pe, t1, ta: ((organization(x,t;) and organization(z, t2) and reorganization_free(x,t1,ts) and survival_chance(x, p,t1) a
greater(pa, p1)) fof(t3_FOL, conjecture)

MGTO003-1.p Organizational death rates decrease with age.
reorganization_free(a, b,¢) = reorganization_free(a, b, b) cnf(
reorganization_free(a, b,¢) = reorganization_free(a, c, c) cnf(
organization(a,b) = inertia(a,sk;(b,a),b) cnf(mpb,, axiom)
(organization(a, b) and organization(c, d) and reorganization_free(a, b, b) and reorganization_free(c, d, d) and inertia(a, e,b) ar
greater(h, g) cnf(t1_FOLy, hypothesis)

(organization(a, b) and organization(a, ¢) and reorganization_free(a, b, ¢) and inertia(a, d, b) and inertia(a, e, ¢) and greater(c,
greater(e, d) cnf(t2_FOLs, hypothesis)

organization(sks, sks) cnf(t3_-FOLg, negated_conjecture)

organization(ska, sk¢) enf(t3_FOL7, negated _conjecture)

mp4,, axiom)
mp4,, axiom)

reorganization_free(ska, sk, ske) cnf(t3_FOLg, negated_conjecture)
survival_chance(sks, sks, sks) enf(t3_FOLg, negated_conjecture)
survival_chance(sks, skq, sk¢) cnf(t3_-FOLg, negated_conjecture)

greater(skg, sks) cnf(t3_-FOL;1, negated_conjecture)



— greater(sky, sks) enf(t3_FOL; 2, negated_conjecture)

MGTO004+1.p Attempts at reorganization increase death rates.

Vx,t: (organization(z,t) = Ir: reliability(x,r,t)) fof(mp, , axiom)

Vx,t: (organization(z,t) = Ja: accountability(z, a,t)) fof(mp,, axiom)

Va,y,r1, T2, a1,as, p1, P2, t1, to: ((organization(x, ;) and organization(y, t2) and reliability(x, r1,¢1) and reliability(y, 2, t2) a
greater(ps, p1)) fof(al FOL, hypothesis)

Yz, 71,72, a1,a2,t1, t2, ta, th: ((organization(z, t1) and organization(z,?2) and reorganization(z, ta, tb) and reliability(x, 1,1
(greater(ry,r2) and greater(as,as))) fof(a6_FOL, hypothesis)

Y, p1,p2,t1, ta, ta, tb: ((organization(z,t;) and organization(z, t2) and reorganization(z, ta,tb) and survival_chance(x, p1, ;)
greater(py, p2)) fof(t4_FOL, conjecture)

MGTO004-1.p Attempts at reorganization increase death rates.

organization(a,b) = reliability(a,sk; (b, a),b) cnf(mpl,, axiom)

organization(a,b) = accountability(a, ske(b, a),d) enf(mp2,, axiom)

(organization(a, b) and organization(c, d) and reliability(a, e, b) and reliability(c, f, d) and accountability(a, g,b) and account.
greater(J, 1) cnf(al FOLs, hypothesis)

(organization(a, b) and organization(a, ¢) and reorganization(a, d, e) and reliability(a, f, b) and reliability(a, g, ¢) and account
(greater(d,b) or greater(c,e) or greater(f,g)) cnf(a6_FOLy, hypothesis)

(organization(a, b) and organization(a, ¢) and reorganization(a, d, e) and reliability(a, f,b) and reliability(a, g, ¢) and account
(greater(d,b) or greater(c,e) or greater(h,)) cnf(a6_FOLs, hypothesis)

organization(sks, skg) cnf(t4_FOLg, negated _conjecture)

organization(sks, sk7) cnf(t4_FOL7, negated_conjecture)

reorganization(sks, sks, skg) cnf(t4_FOLg, negated_conjecture)

survival_chance(sks, sky, skg) cnf(t4_FOLg, negated_conjecture)

survival_chance(sks, sk, skr) cnf(t4_FOLjg, negated_conjecture)

— greater(skg, skg) cnf(t4_FOL;q, negated_conjecture)

greater (skz, ske) cnf(t4_FOL;2, negated _conjecture)

— greater(skz, skg) cnf(t4_FOL;3, negated_conjecture)

- greater(sky, sks) cnf(t4_FOL 4, negated_conjecture)

MGTO005-1.p Complexity increases the risk of death due to reorganization.

greater(a,b) = a #b cnf(mp6_1,4, axiom)

greater(a,b) = —greater(b,a) cnf(mp6-2,,, axiom)

(greater(a,b) and greater(b,c)) = greater(a,c) cnf(mpllyg, axiom)

organization(a,b) = survival_chance(a,sk;(b,a),b) enf(mpl2,,, axiom)

(organization(a, b) and organization(a, c) and greater(d, b) and greater(c,d)) = organization(a, d) cnf(mp13,,, axiom)
reorganization(a,b,¢) = greater(c,b) cnf(mp7,;, axiom)

(organization(a, b) and organization(a, ¢) and reorganization_free(a, b, ¢) and survival_chance(a, d, b) and survival_chance(a, e
greater(e, d) cnf(t3-FOLgg, hypothesis)

(organization(a, b) and organization(a, ¢) and reorganization(a, d, e) and survival_chance(a, f,b) and survival_chance(a, g, c) :
(greater(d,b) or greater(c,e) or greater(f,g)) enf(t4_FOLsg, hypothesis)

(organization(a, b) and organization(c,b) and organization(c, d) and class(a, e,b) and class(c, e,b) and reorganization(a, b, f)
greater(d, f) cnf(al0_FOLsg, hypothesis)

(organization(a, b) and organization(c,b) and organization(a, d) and organization(c, d) and class(a, e,b) and class(c, e,b) and
(greater(s, j) or i = j) cnf(all_FOLgs, hypothesis)

organization(ska, sky1) enf(t5_FOL3g, negated_conjecture)

organization(sks, ski) enf(t5_FOL37, negated_conjecture)

organization(sks, ski3) enf(t5_FOLsg, negated_conjecture)

organization(sks, skis) cnf(t5_FOLgg, negated_conjecture)

class(ska, sks, ski1) enf(t5_FOLyo, negated_conjecture)

class(sks, sks, skq1) enf(t5-FOLy41, negated_conjecture)

survival_chance(sks, skg, skq1) enf(t5_FOLyso, negated _conjecture)
survival_chance(sks, skg, skq1) cnf(t5_FOLy43, negated_conjecture)
reorganization(sks, sk, skio) cnf(t5_FOLy4, negated_conjecture)

(
reorganization(sks, ski1,skis) cnf(t5_FOLy5, negated_conjecture)
reorganization_type(sks, skyq, ski1) enf(t5_FOLyg, negated _conjecture)
reorganization_type(sks, sky, ski1) enf(t5_FOL47, negated _conjecture)
reorganization_free(sks, sk, ski3) enf(t5_FOLyg, negated_conjecture)
survival_chance(ska, skz, ski3) cnf(t5_FOLyg, negated _conjecture)
survival_chance(sks, skg, ski3) cnf(t5_FOLs5o, negated_conjecture)
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complexity(ska, sk, ski1) cnf(t5_FOLs;, negated_conjecture)
complexity(sks, skig, ski1) enf(t5_FOLsa, negated_conjecture)
greater(skig, sko) enf(t5_FOLj53, negated_conjecture)

— greater(skz, skg) cnf(t5_FOLs4, negated_conjecture)

MGTO006+1.p Reliability and accountability increase with time.

Va,t: (organization(z,t) = IJrp: reproducibility(x, rp, t)) fof(mps, axiom)

YV, y,t1,t2,71, 72, a1, a2, Py, Ps: ((organization(z,t;) and organization(y, t2) and reliability(x, r1,¢1) and reliability (y, ro, t2)
(greater(rpy, 1py) <= (greater(rq,r1) and greater(az,a1)))) fof(a2_FOL, hypothesis)

Y, rpy, TPs, t1, ta: ((organization(x,t;) and organization(z, ¢2) and reorganization_free(x, t1,ts) and reproducibility(z, rp;, t1)
greater(rpy, Ipy ) fof(a4_FOL, hypothesis)

Ya,r1,Te,a1,a9,t1,ts: ((organization(z,t;) and organization(x, ta) and reorganization free(x,t1,t2) and reliability(z,r1,t1) a
(greater(rq, 1) and greater(as,aq))) fof(t6_FOL, conjecture)

MGTO006-1.p Reliability and accountability increase with time.

organization(a,b) = reproducibility(a, sk (b, a),b) cnf(mp3,, axiom)

(organization(a, b) and organization(c, d) and reliability(a, e, b) and reliability(c, f, d) and accountability(a, g,b) and account.
greater(f, e) enf(a2_FOLs, hypothesis)

(organization(a, b) and organization(c, d) and reliability(a, e,b) and reliability(c, f, d) and accountability(a, g,b) and account
greater(h, g) cnf(a2_FOL3, hypothesis)

(organization(a, b) and organization(c, d) and reliability(a, e, b) and reliability(c, f, d) and accountability(a, g,b) and account
greater(j, 1) cnf(a2_FOLy, hypothesis)

(organization(a, b) and organization(a, ¢) and reorganization_free(a, b, ¢) and reproducibility(a, d,b) and reproducibility(a, e,
greater(e, d) cnf(a4_FOL5, hypothesis)

organization(sks, sk7) cnf(t6_FOLg, negated _conjecture)

organization(sks, skg) cnf(t6_FOL7, negated _conjecture)

reorganization_free(sks, sk, skg) cnf(t6_FOLg, negated_conjecture)

reliability(sko, sks, sk7) cnf(t6_FOLg, negated_conjecture)

reliability (ska, sky, skg) enf(t6_FOLjg, negated_conjecture)

accountability (sko, sks, sk7) cnf(t6_FOL; 1, negated_conjecture)

accountability (ske, skg, skg) cnf(t6_FOL;2, negated_conjecture)

greater(skg, sk7) cnf(t6_FOL; 3, negated_conjecture)

greater(sky, sks) = —greater(ske,sks) cnf(t6_FOL14, negated_conjecture)

MGTO007+1.p Reproducibility decreases during reorganization.

Vx,t: (organization(z,t) = 3r: reliability(z,r,t)) fof(mp, , axiom)

Vx,t: (organization(z,t) = Ja: accountability(z, a,t)) fof(mp,, axiom)

Vx,t: (organization(z,t) = Ja: reproducibility(z, a,t)) fof(mp_not_in_TR, axiom)

Va,y,t1,te, 71, 72,01, a2, TP, IDy: ((organization(x, ;) and organization(y, t3) and reliability(x, r1,t;) and reliability(y, 2, t2)
(greater(rpy,rpy) <= (greater(rg,r1) and greater(az,a1)))) fof(a2_FOL, hypothesis)

Ya,r1,re,a1,a9,t1,ta, ta, th: ((organization(z,t1) and organization(z,ts) and reorganization(z, ta, tb) and reliability(z,r1, t1
(greater(ry,r2) and greater(aq,asz))) fof(a6_FOL, hypothesis)

Vax,rpy, Dy, t1, t2, ta, tb: ((organization(x,t;) and organization(z, t3) and reorganization(x, ta, tb) and reproducibility(z, rpy,
greater(rpy, 1py)) fof(t7_FOL, conjecture)

MGTO007-1.p Reproducibility decreases during reorganization.

organization(a,b) = reliability(a,sk; (b, a),b) cnf(mpl,, axiom)

organization(a,b) = accountability(a, sks(b, a),d) cnf(mp2,, axiom)

organization(a,b) = reproducibility(a,sks(b,a),b) enf(mp_not_in TR, axiom)

(organization(a, b) and organization(c, d) and reliability(a, e, b) and reliability(c, f, d) and accountability(a, g,b) and account
greater(f, e) cnf(a2_FOLy, hypothesis)

(organization(a, b) and organization(c, d) and reliability(a, e, b) and reliability(c, f, d) and accountability(a, g,b) and account.
greater(h, g) cnf(a2_FOLsg, hypothesis)

(organization(a, b) and organization(c, d) and reliability(a, e,b) and reliability(c, f, d) and accountability(a, g,b) and account
greater(j, 1) cnf(a2_FOLg, hypothesis)

(organization(a, b) and organization(a, ¢) and reorganization(a, d, e) and reliability(a, f, b) and reliability(a, g, ¢) and account
(greater(d, b) or greater(c,e) or greater(f,g)) cnf(a6_FOL7, hypothesis)

(organization(a, b) and organization(a, ¢) and reorganization(a, d, e) and reliability(a, f,b) and reliability(a, g, ¢) and account
(greater(d, b) or greater(c,e) or greater(h,i)) cnf(a6_FOLg, hypothesis)

organization(sky, sk7) cnf(t7_FOLg, negated _conjecture)

organization(sky, skg) cnf(t7-FOL; o, negated_conjecture)



reorganization(sky, sk, skig) enf(t7_FOL; 1, negated_conjecture)
reproducibility (sky, sks, sk7) cnf(t7_FOL;2, negated_conjecture)
reproducibility(sky, skg, skg) cnf(t7_FOL; 3, negated_conjecture)
— greater(skg, skr) cnf(t7_FOLy4, negated_conjecture)

greater (skg, skr) enf(t7_FOLy5, negated_conjecture)

— greater(skg, skig) enf(t7_FOLjg, negated_conjecture)

- greater(sks, ske) cnf(t7_FOL; 7, negated_conjecture)

MGTO008+1.p Organizational death rates decrease with size.

Vx,t: (organization(z,t) = Ji: inertia(z,i,t)) fof(mps, axiom)

Y, y,c, 81, 82,11, 2, t1, t2: ((organization(x, t;) and organization(y, t2) and class(z, ¢, t1) and class(y, ¢, t2) and size(x, s1,t1) @
greater(iz, 1)) fof(a5_FOL, hypothesis)

Va,y,t1,t2,41,12, p1, p2: ((organization(z,t,) and organization(y, t2) and reorganization_free(z, t1,t;) and reorganization_free
greater(pa, p1)) fof(t1_FOL, hypothesis)

Y, y, ¢, p1, P2, $1, $2,t1, to: ((organization(z, 1) and organization(y, t2) and reorganization_free(x,t1,t;) and reorganization_fi
greater(pz, p1)) fof(t8_FOL, conjecture)

MGTO008-1.p Organizational death rates decrease with size.

organization(a,b) = inertia(a,sk;(b,a),b) enf(mpb,, axiom)

(organization(a, b) and organization(c, d) and class(a, e,b) and class(c, e,d) and size(a, f,b) and size(c, g,d) and inertia(a, h, |
greater(i, h) cnf(ab_FOLg, hypothesis)

(organization(a, b) and organization(c, d) and reorganization_free(a, b, b) and reorganization_free(c, d, d) and inertia(a, e, b) a1
greater(h, g) cnf(t1_FOL;3, hypothesis)

organization(sks, skg) cnf(t8_FOLy, negated _conjecture)

organization(sks, skig) cnf(t8_FOLj5, negated_conjecture)
reorganization_free(ska, sko, skg) cnf(t8_FOLg, negated_conjecture)
reorganization_free(sks, sk, skio) cnf(t8_FOL7, negated_conjecture)

class(sks, sky, skg) enf(t8_FOLg, negated _conjecture)

class(sks, sky, skig) cnf(t8_FOLg, negated_conjecture)
survival_chance(sks, sks, skog) cnf(t8_FOLjg, negated_conjecture)
survival_chance(sks, ske, skio) cnf(t8_FOLy1, negated_conjecture)
size(ske, skz, skg) cnf(t8_FOL;2, negated_conjecture)

size(sks, skg, sk1g) cnf(t8_FOL; 3, negated_conjecture)

greater (skg, skr) enf(t8_FOL14, negated _conjecture)

— greater(skg, sks) enf(t8_FOL; 5, negated_conjecture)

MGT009+1.p Large organization have higher reproducibility

Vx,t: (organization(z,t) = Ji: inertia(z,i,t)) fof(mps, axiom)

Va,y,t1,te, TPy, Dy, i1, 92: ((organization(x,t;) and organization(y, t2) and reorganization_free(z,t1,¢1) and reorganization_fr
(greater(rpy, rpy) <= greater(iz,i1))) fof(a3_FOL, hypothesis)

Yax,y,c, $1, 82,11, 2, 1, t2: ((organization(x, t;) and organization(y, t2) and class(z, ¢, t1) and class(y, ¢, t2) and size(x, s1,t1) @
greater(iz, 1)) fof(a5_FOL, hypothesis)

Vx,y,c,rpy, Dy, S1, S2,t1, ta: ((organization(z, ¢1) and organization(y, t2) and reorganization_free(z, t1,¢;) and reorganization
greater(rpy, 1py ) fof(t9_FOL, conjecture)

MGTO009-1.p Large organization have higher reproducibility

organization(a,b) = inertia(a,ski(b,a),b) cnf(mp5,, axiom)

(organization(a, b) and organization(c, d) and reorganization_free(a, b, b) and reorganization_free(c, d, d) and reproducibility(c
greater(h, g) cnf(a3_FOLso, hypothesis)

(organization(a, b) and organization(c, d) and reorganization_free(a, b, b) and reorganization_free(c, d, d) and reproducibility(c
greater(f, e) cnf(a3_FOLg, hypothesis)

(organization(a, b) and organization(c, d) and class(a, e,b) and class(c, e, d) and size(a, f,b) and size(c, g, d) and inertia(a, h,
greater(z, h) cnf(ab_FOLy, hypothesis)

organization(sks, skg) cnf(t9_FOLs5, negated _conjecture)

organization(sks, skig) cnf(t9_FOLg, negated_conjecture)

reorganization_free(ska, sko, skg) cnf(t9_-FOL7, negated_conjecture)

reorganization_free(sks, sk, skio) cnf(t9_FOLg, negated_conjecture)

class(sks, sky, skg) enf(t9_FOLg, negated _conjecture)

class(sks, sky, skig) cnf(t9_FOLjg, negated_conjecture)

reproducibility(sks, sks, skg) cnf(t9_FOL; 1, negated_conjecture)

reproducibility (sks, ske, skig) cnf(t9_FOL;2, negated_conjecture)
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size(sks, skz, skg) cnf(t9_FOL; 3, negated_conjecture)
size(sks, skg, skip) cnf(t9_FOL14, negated_conjecture)
greater(skg, sk7) cnf(t9_-FOL; 5, negated_conjecture)
— greater(skg, sks) cnf(t9_FOLj¢, negated_conjecture)

MGTO010+1.p Large organization have higher reliability and accountability

Large organization have higher reliability and accountability than small organizations (of the same class).

Va,t: (organization(z,t) = IJrp: reproducibility(x, rp, t)) fof(mps, axiom)

Va,y,t1,t2,71, 72,01, a2, TP, IDy: ((organization(x,t;) and organization(y, t2) and reliability(x, r1,¢;) and reliability(y, o, t2)
(greater(rpy,rpy) <= (greater(re,r1) and greater(az,a1)))) fof(a2_FOL, hypothesis)

Vx,y,c,rpy, Dy, S1, S2,t1, ta: ((organization(z, ¢1) and organization(y, t2) and reorganization_free(z, t1,¢;) and reorganization
greater(rpy, rp;)) fof(t9_FOL, hypothesis)

Va,y,c,r1,72, a1, a2, $1, $2, L1, to: ((organization(x, t1) and organization(y, t2) and reorganization_free(x,t1,¢;) and reorganize
(greater(ra, 1) and greater(as,ay))) fof(t10_FOL, conjecture)

MGTO010-1.p Large organization have higher reliability and accountability

Large organization have higher reliability and accountability than small organizations (of the same class).

organization(a,b) = reproducibility(a,sk; (b, a),b) enf(mp3,, axiom)

(organization(a, b) and organization(c, d) and reliability(a, e,b) and reliability(c, f, d) and accountability(a, g,b) and account
greater(f,e) cnf(a2_FOLo, hypothesis)

(organization(a, b) and organization(c, d) and reliability(a, e, b) and reliability(c, f, d) and accountability(a, g,b) and account
greater(h, g) cnf(a2_FOLj3, hypothesis)

(organization(a, b) and organization(c, d) and reliability(a, e, b) and reliability(c, f, d) and accountability(a, g,b) and account.
greater(J, 1) cnf(a2_FOLy, hypothesis)

(organization(a, b) and organization(c, d) and reorganization_free(a, b, b) and reorganization_free(c, d, d) and class(a, e, b) and
greater(g, f) cnf(t9_-FOLj5, hypothesis)

organization(ske, ski1) cnf(t10_-FOLg, negated_conjecture)

organization(sks, skis) enf(t10_FOL7, negated_conjecture)

reorganization_free(skso, sk, skj1) cnf(t10_FOLg, negated_conjecture)

reorganization_free(sks, sk, skio) cnf(t10_FOLg, negated_conjecture)

class(ska, sky, ski1) cnf(t10_-FOLj0, negated_conjecture)

class(sks, sky, ski2) cnf(t10_-FOL;1, negated_conjecture)

reliability (sko, sks, ski1) enf(t10_FOL; 2, negated_conjecture)

reliability(sks, skg, ski2) enf(t10_FOL;3, negated_conjecture)

accountability (ske, sk7, ski1) cnf(t10_FOL14, negated_conjecture)

accountability (sks, skg, ski2) cnf(t10_FOL;5, negated_conjecture)

size(ska, sko, ski1) cnf(t10_FOL; ¢, negated_conjecture)

size(sks, sk, ski2) enf(t10_FOL; 7, negated_conjecture)

greater(skio, skg) cnf(t10_-FOL; g, negated_conjecture)

greater(skg, sks) = - greater(sks, skr) cnf(t10_FOL;g, negated_conjecture)

MGTO011+1.p Organizational size cannot decrease without reorganization
Vx,t: (organization(z,t) = 3Ji: inertia(z,i,t)) fof(mps, axiom)

Va,y: - greater(z,y) and z =y fof(mp6,, axiom)

Va,y: - greater(z,y) and greater(y, x) fof(mp6,, axiom)

Vx,t: (organization(z,t) = Je: class(z, ¢, t)) fof(mpyg, axiom)
Y, t1,t9, 1, co: ((organization(z, t1) and organization(x,ts) and reorganization free(z, t1,t2) and class(z, ¢1,t1) and class(zx,
€1 =) fof(mp,, axiom)

Ya,y,c, $1, 82,11, 12, t1, t2: ((organization(x,t;) and organization(y, t2) and class(z, ¢, t1) and class(y, ¢, t2) and size(x, s1,t1) @
greater(iz, 1)) fof(a5_FOL, hypothesis)

Y, i1, 12, t1,t2: ((organization(x,t;) and organization(z, t3) and reorganization_free(z, t1,t2) and inertia(z,41,t;) and inertial
greater(ig, 1)) fof(t2_.FOL, hypothesis)

Y, $1, 82,11, to: ((organization(z, ¢1) and organization(z,ts) and reorganization_free(z, t1, t2) and size(x, s1,t1) and size(x, so
—greater(sy, s2)) fof(t11_FOL, conjecture)

MGTO011-1.p Organizational size cannot decrease without reorganization
organization(a,b) = inertia(a,ski(b,a),b) cnf(mpby,, axiom)
greater(a,b) = a#b cnf(mp6_1,,, axiom)

greater(a,b) = —greater(b,a) cnf(mp6_2,,, axiom)

organization(a,b) = class(a,ska(b, a),b) cnf(mp9,5, axiom)



(organization(a, b) and organization(a, ¢) and reorganization_free(a, b, ¢) and class(a, d,b) and class(a,e,c)) = d =
e cnf(mpl0,,, axiom)
organization(a, b) and organization(c, d) and class(a, e, b) and class(c, e, d) and size(a, f,b) and size(c, g, d) and inertia(a, h, |
greater (i, h) cnf(ab_FOLas, hypothesis)
(organization(a, b) and organization(a, ¢) and reorganization_free(a, b, ¢) and inertia(a, d,b) and inertia(a, e, c) and greater(c,
greater(e, d) cnf(t2_FOLagg, hypothesis)
organization(sks, ske) cnf(t11_FOLsgr, negated _conjecture)
organization(sks, skr) cnf(t11_FOLog, negated _conjecture)
reorganization_free(sks, skg, skr) cnf(t11_FOLag, negated_conjecture)
size(sks, sky, ske) enf(t11_FOLg3g, negated_conjecture)
size(sks, sks, sky) cnf(t11_FOLj3y, negated_conjecture)
greater (skz, ske) cnf(t11_FOLg3g, negated_conjecture)
greater(sky, sks) cnf(t11_FOLs3s, negated_conjecture)

MGTO012+1.p Complexity of an organization cannot get smaller by age
Complexity of an organization cannot get smaller by age in lack of reorganization.
Vz,t: (organization(z,t) = 3i: inertia(z,,1)) fof(mp;, axiom)

Va,y: - greater(z,y) and =y fof(mp6,, axiom)

Va,y: - greater(z,y) and greater(y, ) fof(mp6,, axiom)

Vx,t: (organization(z,t) = Je: class(z, ¢, t)) fof(mpy, axiom)
Y, t1,t9, 1, co: ((organization(z, t1) and organization(x,ts) and reorganization free(z,t1,t2) and class(z, ¢1,t1) and class(x,
€1 =) fof(mp,, axiom)

Vx,y, ¢, c1,ca,11, 19, t1,ta: ((organization(z, t1) and organization(y, t2) and class(z, ¢,t1) and class(y, ¢, t2) and complexity(x,
greater(iz, 1)) fof(al2_FOL, hypothesis)

Y, i1,19,t1,ta: ((organization(z,t;) and organization(x,ty) and reorganization free(x,t1,t2) and inertia(x,i1,¢1) and inertial
greater(iz, 1)) fof(t2_FOL, hypothesis)

Y, c1, o, t1,ta: ((organization(z, t1) and organization(x,ts) and reorganization_free(z, t1, t2) and complexity(x, c1,t1) and cc
—greater(ci, ¢2)) fof(t12_FOL, conjecture)

MGTO012-1.p Complexity of an organization cannot get smaller by age
Complexity of an organization cannot get smaller by age in lack of reorganization.
organization(a,b) = inertia(a,ski(b,a),b) cnf(mpby,, axiom)

greater(a,b) = a #b enf(mp6_1,,, axiom)

greater(a,b) = —greater(b,a) cnf(mp6._2,,, axiom)

organization(a,b) = class(a,ska(b, a),b) cnf(mp9,,, axiom)
(organization(a, b) and organization(a, c) and reorganization_free(a, b, ¢) and class(a, d,b) and class(a,e,c)) = d =
e enf(mp10,,, axiom)

(organization(a, b) and organization(c, d) and class(a, e,b) and class(c, e, d) and complexity(a, f,b) and complexity(c, g,d) an
greater(i, h) cnf(al2_FOLgs, hypothesis)

(organization(a, b) and organization(a, ¢) and reorganization_free(a, b, ¢) and inertia(a, d,b) and inertia(a, e, ¢) and greater(c,
greater(e, d) cnf(t2_-FOLgg, hypothesis)

organization(sks, ske) cnf(t12_FOLg7, negated_conjecture)

organization(sks, skr) enf(t12_FOLsg, negated _conjecture)

reorganization_free(sks, skg, sk7) cnf(t12_FOLgg, negated_conjecture)

complexity(sks, skq, ske) cnf(t12_FOLj3p, negated_conjecture)

complexity(sks, sks, skr) cnf(t12_FOL31, negated_conjecture)

greater(skz, skg) cnf(t12_-FOLg32, negated_conjecture)

greater (sky, sks) enf(t12_FOLs33, negated_conjecture)

MGTO013+1.p If organization complexity increases, its size cannot decrease

If the complexity of an organization gets bigger, its size cannot get smaller (in lack of reorganization).
Ve, y: - greater(z,y) and x =y fof(mp6,, axiom)

Va,y: - greater(x,y) and greater(y, x) fof(mp6,, axiom)

Vx,t: (organization(z,t) = time(t)) fof(mp, 5, axiom)

Vi1, ta: ((time(t1) and time(t2)) = (greater(fy,ts) or t; = to or greater(ts,t1))) fof(mp, 4, axiom)

Vi, t1,te: (reorganization_free(z, t1,t2) = reorganization_free(z, ta,t1)) fof(mp, 7, axiom)
Vx,cq, co,t1,to: ((organization(z,t;) and organization(x,ts) and complexity(x, c1,t1) and complexity(z, co,t2) and t; =
ta) = ¢ = c2) fof(mp, g, axiom)

Yz, s1, 82,11, ta: ((organization(z, t1) and organization(x,t2) and reorganization_free(x,t1,t2) and size(z, s1,t1) and size(z, so
- greater(sy, s2)) fof(t11_FOL, hypothesis)
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Y, c1, o, t1,ta: ((organization(z, t1) and organization(x,ts) and reorganization free(z,t1, t2) and complexity(x, ¢1,t1) and cc
—greater(ci, ¢2)) fof(t12_FOL, hypothesis)

Y, c1,ca, S1, S2, 11, to: ((organization(z, t1) and organization(z,t2) and reorganization_free(z, t1, t2) and complexity(zx, c1, 1)
- greater(sy, s2)) fof(t13_FOL, conjecture)

MGTO013-1.p If organization complexity increases, its size cannot decrease

If the complexity of an organization gets bigger, its size cannot get smaller (in lack of reorganization).

greater(a,b) = a#b cnf(mp6_1,4, axiom)

greater(a,b) = - greater(b,a) cnf(mp6-2, 4, axiom)

organization(a,b) = time(b) cnf(mpl5,,, axiom)

(time(a) and time(b)) = (greater(a,b) or a = b or greater(b, a)) cnf(mpl6,;, axiom)

reorganization_free(a, b,¢) = reorganization_free(a, c, b) enf(mpl7,,, axiom)

(organization(a, b) and organization(a, c) and complexity(a, d,b) and complexity(a,e,c) and b=c¢) = d=e cnf(mpl8y4
(organization(a, b) and organization(a, c) and reorganization_free(a, b, ¢) and size(a, d, b) and size(a, e, c) and greater(c, b)) =
- greater(d, e) enf(t11_FOLsy, hypothesis)

(organization(a, b) and organization(a, c) and reorganization_free(a, b, ¢) and complexity(a, d,b) and complexity(a, e, c) and g
- greater(d, ) cnf(t12_FOLogs, hypothesis)

organization(sky, skg) cnf(t13_FOLogg, negated _conjecture)

organization(sky, sk7) cnf(t13_FOLg7, negated_conjecture)

reorganization_free(sky, skg, skr) cnf(t13_FOLsg, negated_conjecture)

complexity(sky, sko, ske) cnf(t13_FOLag, negated_conjecture)

complexity(sky, sks, skr) cnf(t13_FOL3g, negated_conjecture)

size(sky, skq, ske) cnf(t13_FOLg3y, negated_conjecture)

size(sky, sks, skr) cnf(t13_FOLj32, negated_conjecture)

greater (sks, skz) cnf(t13_FOL33, negated_conjecture)

greater(sky, sks) enf(t13_FOLg3y4, negated_conjecture)

MGTO014+1.p If orgainzation size increases, its complexity cannot decrease

If the size of an organization gets bigger, its complexity cannot get smaller (in lack of reorganization).
Va,y: - greater(z,y) and z =y fof(mp6,, axiom)

Va,y: - greater(z,y) and greater(y, z) fof(mp6,, axiom)

Vx,t: (organization(z,t) = time(t)) fof(mp, 5, axiom)

Vi1, to: ((time(t1) and time(ts)) = (greater(ty, ) or t1 = to or greater(to,t1))) fof(mp, 4, axiom)

Va,t1,ts: (reorganization free(x,t1,t2) = reorganization free(x,ts, 1)) fof(mp, 7, axiom)
Y, $1, 82,11, to: ((organization(z, t1) and organization(z,t2) and size(x, s1,t1) and size(z, s2,t2) and t; = t2) = $1 =
$2) fof(mp; 4, axiom)

Vx, 81, S2,t1, ta: ((organization(z, ¢1) and organization(x,t2) and reorganization_free(x,t1,t3) and size(z, s1,t1) and size(z, so
— greater(sy, $3)) fof(t11_FOL, hypothesis)

Y, c1, o, t1,ta: ((organization(z, t1) and organization(x,ts) and reorganization free(z, ty, t2) and complexity(x, ¢1,t1) and cc
—greater(ci, ¢2)) fof(t12_FOL, hypothesis)

Yz, cq, o, $1, 82, t1,ta: ((organization(x,t;) and organization(z,ts) and reorganization_free(z, t1,t2) and complexity(z, c1,t1)
-~ greater(cy, ¢2)) fof(t14_FOL, conjecture)

MGTO014-1.p If orgainzation size increases, its complexity cannot decrease

If the size of an organization gets bigger, its complexity cannot get smaller (in lack of reorganization).

greater(a,b) = a#b cnf(mp6_1,4, axiom)

greater(a,b) = - greater(b, a) cnf(mp6-2, 4, axiom)

organization(a,b) = time(b) cnf(mpl5,,, axiom)

(time(a) and time(b)) = (greater(a,b) or a = b or greater(b, a)) cnf(mpl6,;, axiom)

reorganization_free(a, b,¢) = reorganization_free(a, c, b) enf(mpl7,,, axiom)

(organization(a, b) and organization(a, c) and size(a, d,b) and size(a,e,c) and b=c) = d=¢e cnf(mpl9,4, axiom)
(organization(a, b) and organization(a, ¢) and reorganization_free(a, b, ¢) and size(a, d, b) and size(a, e, ¢) and greater(c, b)) =
— greater(d, e) cnf(t11_FOLsy, hypothesis)

(organization(a, b) and organization(a, ¢) and reorganization_free(a, b, ¢) and complexity(a, d,b) and complexity(a, e, c) and ¢
— greater(d, e) cnf(t12_FOLgs, hypothesis)

organization(sky, skg) cnf(t14_FOLogg, negated _conjecture)

organization(sky, skr) enf(t14_FOLsg7, negated _conjecture)

reorganization_free(sky, skg, skr) cnf(t14_FOLsg, negated_conjecture)

complexity(sky, sk, skg) cnf(t14_FOLgg, negated_conjecture)

complexity(sky, sks, skr) cnf(t14_FOLsgo, negated_conjecture)

size(sky, sky, skg) cnf(t14_FOL3;, negated_conjecture)



size(sky, sks, sky) cnf(t14_FOLgs, negated_conjecture)
greater(sks, sky) cnf(t14_FOLss, negated_conjecture)
greater(sko, sks) cnf(t14_FOLsy, negated_conjecture)

MGTO015+1.p Complexity increases the expected duration of reorganisation.

Vx,t: (organization(z,t) = Ji: inertia(z,,t)) fof(mps, axiom)

Y,y ¢, c1,Ca,11,12,t1,to: ((organization(z, 1) and organization(y, t2) and class(z, ¢, 1) and class(y, ¢, t2) and complexity(z,
greater(is, 1)) fof(al2_FOL, hypothesis)

Y, y,1t, ¢, 41,12, ta, tb, tc: ((organization(z, ta) and organization(y,ta) and organization(y, tc) and class(z, ¢, ta) and class(y,
greater(tc, tb)) fof(al3_FOL, hypothesis)

Y, y,re, ¢, c1, 2, ta, th, te: ((organization(z, ta) and organization(y, ta) and organization(y, tc) and class(z, ¢, ta) and class(y,
greater(tc, tb)) fof(t15_FOL, conjecture)

MGTO015-1.p Complexity increases the expected duration of reorganisation.

organization(a,b) = inertia(a,sk;(b,a),b) cnf(mpb,, axiom)

(organization(a, b) and organization(c, d) and class(a, e,b) and class(c, e,d) and complexity(a, f,b) and complexity(c, g,d) an
greater (i, h) cnf(al2_FOLy, hypothesis)

(organization(a, b) and organization(c, b) and organization(c, d) and class(a, e, b) and class(c, e, b) and reorganization(a, b, f)
greater(d, f) cnf(al3_FOL3, hypothesis)

organization(ska, skg) cnf(t15_FOLy, negated _conjecture)

organization(sks, skg) cnf(t15_FOLs5, negated_conjecture)

organization(sks, skig) cnf(t15_FOLg, negated_conjecture)

class(sks, sks, skg) enf(t15_FOL7, negated _conjecture)

class(sks, sks, skg) cnf(t15_FOLg, negated _conjecture)

reorganization(sks, skg, skg) cnf(t15_FOLg, negated _conjecture)

reorganization(sks, sks, skig) cnf(t15_FOLjg, negated_conjecture)

reorganization_type(ska, sky, skg) cnf(t15_FOL;1, negated_conjecture)

reorganization_type(sks, sky, skg) cnf(t15_FOL;2, negated_conjecture)

complexity(ske, skg, skg) cnf(t15_FOL; 3, negated_conjecture)

complexity(sks, skr, skg) cnf(t15_FOLy4, negated_conjecture)

greater (skz, ske) cnf(t15_FOL;5, negated_conjecture)

— greater(skyg, skg) cnf(t15_FOLjg, negated_conjecture)

MGTO016+1.p More complex organizations have shorter reorganization

The more complex an organization is at the beginning of reorganization, the sooner disbanding due to reorganization
(possibly) happens - i.e., the shorter is the reorganization.

Vz,t: (organization(z,t) = 3i: inertia(z,,t)) fof(mps, axiom)

Vx,y,c, c1,ca,11, 12, t1, ta: ((organization(z, t;) and organization(y, t2) and class(z, ¢, t1) and class(y, ¢, t2) and complexity(x,
greater(ig, 1)) fof(al2_FOL, hypothesis)

Y, y,rt, ¢, i1, 12, ta, th, tc: ((organization(x, ta) and organization(y, ta) and —organization(y, tc) and class(z, ¢, ta) and class(s
greater(tb, tc)) fof(al4_FOL, hypothesis)

YV, y,1t, ¢, c1, c2, ta, tb, tc: ((organization(x,ta) and organization(y, ta) and —organization(y, tc) and class(z, ¢, ta) and class(
greater(tb, tc)) fof(t16_FOL, conjecture)

MGTO016-1.p More complex organizations have shorter reorganization

The more complex an organization is at the beginning of reorganization, the sooner disbanding due to reorganization
(possibly) happens - i.e., the shorter is the reorganization.

organization(a,b) = inertia(a,sk;(b,a),b) enf(mpb,, axiom)

(organization(a, b) and organization(c, d) and class(a, e,b) and class(c, e,d) and complexity(a, f,b) and complexity(c, g,d) an
greater(i, h) cnf(al2_FOLsg, hypothesis)

(organization(a, b) and organization(c,b) and class(a, e,b) and class(c, e,b) and reorganization(a, b, f) and reorganization(c, &
(organization(c, d) or greater(f,d)) cnf(al4_FOLj3, hypothesis)

organization(sks, skg) enf(t16_FOLy, negated_conjecture)

organization(sks, skg) cnf(t16_FOLs5, negated _conjecture)

—organization(sks, skig) cnf(t16_FOLg, negated _conjecture)

class(skg, sks, skg) cnf(t16_FOL7, negated_conjecture)

class(sks, sks, skg) enf(t16_FOLg, negated conjecture)

reorganization(sks, sks, skg) enf(t16_FOLg, negated _conjecture)

reorganization(sks, sks, skig) cnf(t16_FOLjg, negated_conjecture)

reorganization_type(ska, sky, skg) cnf(t16_FOL; 1, negated_conjecture)

reorganization_type(sks, skyq, skg) cnf(t16_FOL;2, negated_conjecture)
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complexity(ska, skg, skg) cnf(t16_FOL;3, negated_conjecture)
complexity(sks, skr, skg) cnf(t16_FOLy4, negated_conjecture)
greater(skr, skg) cnf(t16_FOL;5, negated_conjecture)

— greater(skg, skig) enf(t16_FOLjg, negated_conjecture)

MGTO01741.p Length of reoganisation proportional to organization size

The length of reorganizational period grows by the size the organization begins reorganization (if the bigger organi-

zation survives it).

Vx,t: (organization(z,t) = Ji: inertia(z,i,t)) fof(mps, axiom)

Y, y,c, 81, 82,11, 12, t1, to: ((organization(x, t;) and organization(y, t2) and class(x, ¢, t1) and class(y, ¢, t2) and size(x, s1,t1) @
greater(iz, 1)) fof(a5_FOL, hypothesis)

Y, y,rt, ¢, i1, 12, ta, th, tc: ((organization(z, ta) and organization(y, ta) and organization(y, tc) and class(z, ¢, ta) and class(y,
greater(tc, tb)) fof(al3_FOL, hypothesis)

Y, y,1t, ¢, 81, S2, ta, tb, te: ((organization(x,ta) and organization(y, ta) and organization(y, tc) and class(z, ¢, ta) and class(y,
greater(tc, tb)) fof(t17_FOL, conjecture)

MGTO017-1.p Length of reoganisation proportional to organization size

The length of reorganizational period grows by the size the organization begins reorganization (if the bigger organi-
zation survives it).

organization(a,b) = inertia(a,sk;(b,a),b) cnf(mpb,, axiom)

(organization(a, b) and organization(c, d) and class(a, e,b) and class(c, e,d) and size(a, f,b) and size(c, g,d) and inertia(a, h, |
greater(i, h) cnf(ab_FOLg, hypothesis)

(organization(a, b) and organization(c, b) and organization(c, d) and class(a, e, b) and class(c, e, b) and reorganization(a, b, f)
greater(d, f) cnf(al3_FOLs, hypothesis)

organization(sks, skg) cnf(t17_FOLy4, negated _conjecture)

organization(sks, skg) cnf(t17_FOLs5, negated _conjecture)

organization(sks, skig) cnf(t17_FOLg, negated_conjecture)

class(sks, sks, skg) enf(t17_FOL7, negated _conjecture)

class(sks, sks, skg) enf(t17_FOLg, negated _conjecture)

reorganization(sks, skg, skg) cnf(t17_FOLg, negated _conjecture)

reorganization(sks, sks, skig) cnf(t17_FOL; o, negated_conjecture)

reorganization_type(ska, sky, skg) cnf(t17_FOL;1, negated_conjecture)

reorganization_type(sks, sky, skg) cnf(t17_FOL;2, negated_conjecture)

size(ska, ske, skg) enf(t17_FOL; 3, negated_conjecture)

size(sks, skr, skg) cnf(t17_FOLy4, negated_conjecture)

greater (skz, ske) cnf(t17_FOL;5, negated_conjecture)

— greater(skig, skg) cnf(t17_FOLjg, negated_conjecture)

MGTO018+1.p Larger organizations have shorter reorganization

The bigger an organization is at the beginning of reorganization, the sooner disbanding due to reorganization
(possibly) happens - i.e., the shorter is the reorganization.

Vz,t: (organization(z,t) = 3i: inertia(z,,t)) fof(mp;, axiom)

Vx,y,c, 81, 82,41, 12,t1, ta: ((organization(z, ¢1) and organization(y, t2) and class(x, ¢, t1) and class(y, ¢, t2) and size(x, s1,¢1) @
greater(iz, 1)) fof(a5_FOL, hypothesis)

YV, y,rt, ¢, 41,12, ta, th, tc: ((organization(x, ta) and organization(y, ta) and —organization(y, tc) and class(z, ¢, ta) and class(s
greater(tb, tc)) fof(al4_FOL, hypothesis)

Y, y,rt, ¢, 51, S2, ta, th, tc: ((organization(z, ta) and organization(y, ta) and — organization(y, tc) and class(z, ¢, ta) and class(
greater(tb, tc)) fof(t18_FOL, conjecture)

MGTO018-1.p Larger organizations have shorter reorganization

The bigger an organization is at the beginning of reorganization, the sooner disbanding due to reorganization
(possibly) happens - i.e., the shorter is the reorganization.

organization(a,b) = inertia(a,sk;(b,a),b) enf(mpb,, axiom)

(organization(a, b) and organization(c, d) and class(a, e,b) and class(c, e,d) and size(a, f,b) and size(c, g,d) and inertia(a, h, |
greater(z, h) cnf(a5_FOLg, hypothesis)

(organization(a, b) and organization(c,b) and class(a, e,b) and class(c, e,b) and reorganization(a, b, f) and reorganization(c, &
(organization(c, d) or greater(f,d)) cnf(al4_FOLj3, hypothesis)

organization(ska, skg) enf(t18_FOLy, negated _conjecture)

organization(sks, skg) cnf(t18_FOLs5, negated _conjecture)

—organization(sks, skig) cnf(t18_FOLg, negated _conjecture)

class(sko, sks, skg) cnf(t18_FOL7, negated_conjecture)
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class(sks, sks, skg) cnf(t18_FOLg, negated _conjecture)
reorganization(ska, skg, skg) cnf(t18 FOLg, negated _conjecture)
reorganization(sks, sks, skig) cnf(t18_FOLjg, negated_conjecture)
reorganization_type(sks, sky, skg) cnf(t18_FOL;1, negated_conjecture)
reorganization_type(sks, skq, skg) cnf(t18_FOL; 9, negated_conjecture)
size(sko, skg, skg) cnf(t18_FOL;3, negated_conjecture)

size(sks, skz, skg) cnf(t18_FOLy4, negated_conjecture)

greater(skz, skg) cnf(t18_FOL;5, negated_conjecture)

- greater(skg, skig) cnf(t18_FOLj¢, negated_conjecture)

MGT019+42.p Growth rate of EPs exceeds that of FMs in stable environments

The growth rate of efficent producers exceeds the growth rate of first movers past a certain time in stable environ-

ments.

—Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e, t)) = greater(disbanding rate(first_movers,
Vt: ((greater(disbanding_rate(first_movers, t), disbanding_rate(efficient_producers, t)) and greater_or_equal(founding_rate(effici
greater(growth_rate(efficient_producers, t), growth_rate(first_movers, t))) fof(mp_EP lower_disbanding rate, axiom)

Va,y: (greater_or_equal(x,y) = (greater(z,y) or x =y)) fof(mp_greater_or_equal, axiom)

Ve: ((environment(e) and stable(e)) = 3Jto: (in_environment(e, to) and V¢: ((subpopulations(first_movers, efficient_producers
greater_or_equal(founding_rate(efficient_producers, t), founding _rate(first_movers, t))))) fof(ag, hypothesis)

Ve: ((environment(e) and stable(e)) = Jto: (in-environment(e, to) and V¢: ((subpopulations(first_movers, efficient_producers
greater(growth_rate(efficient_producers, t), growth_rate(first_movers, t))))) fof(prove_l;, conjecture)

MGTO019-2.p Growth rate of EPs exceeds that of FMs in stable environments
The growth rate of efficent producers exceeds the growth rate of first movers past a certain time in stable environ-
ments.

environment(sk; ) cnf(1292, axiom)

subpopulations(first_movers, efficient_producers, sky, sko) cnf(1255, axiom)

- greater (disbanding_rate(first_movers, sks ), disbanding _rate(efficient_producers, sko)) enf(1294, axiom)
(greater(disbanding rate(first_movers, a), disbanding_rate(efficient_producers, a)) and greater_or_equal(founding_rate(efficient
greater(growth_rate(efficient_producers, a), growth_rate(first_movers, a)) cnf(mp_EP lower_disbanding rate,, axiom)
greater_or_equal(a,b) = (greater(a,b) or a =b) cnf(mp_greater_or_equalyg, axiom)

(environment(a) and stable(a)) = in_environment(a,sks(a)) cnf(a847, hypothesis)

(environment(a) and stable(a) and subpopulations(first_movers, efficient_producers, a, b) and greater_or_equal(b, sks(a))) =
greater_or_equal(founding_rate(efficient_producers, b), founding_rate(first_movers, b)) cnf(a8qg, hypothesis)
environment(sky) cnf(prove_l154, negated_conjecture)

stable(sky) cnf(prove_l14,, negated_conjecture)

in_environment(sky, a) = subpopulations(first_movers, efficient_producers, sky, sk;(a)) cnf(prove_l14;, negated_conjecture
in_environment(sky,a) = greater_or_equal(sks(a), a) cnf(prove_l14,, negated_conjecture)

in_environment(sky,a) = - greater(growth rate(efficient_producers, sks(a)), growth_rate(first_movers, sks(a))) cnf(prove.

MGTO020-1.p First movers exceeds efficient producers disbanding rate

(environment(a) and subpopulations(first_movers, efficient_producers, a, b)) = —decreases(disbanding_rate(first_movers, b)\
disbanding_rate(efficient_producers, b)) cnf(1352, axiom)

(environment(a) and in_environment(a, initial FM_EP(a))) = subpopulations(first_movers, efficient_producers, a, initial FM.
environment(a) and subpopulations(first_movers, efficient_producers, a, b)) = greater_or_equal(b, initial FM_EP(a)) cnf|
environment(a) and greater_or_equal(b, ¢) and greater_or_equal(d, b) and subpopulations(first_movers, efficient_producers, a,
decreases(disbanding_rate(first_movers, b)\disbanding_rate(efficient_producers, b)) or greater(disbanding_rate(first_movers, d)

NN N N

environment(a) and subpopulations(first_movers, efficient_producers, a, b)) = in_environment(a, b) cnf(mp-_time_point_o
environment(a) = greater_or_equal(initial FM_EP(a), start_time(a)) cnf(mp_initial timey,, axiom)

(environment(a) and greater_or_equal(b, start_time(a)) and greater(c,b) and in_environment(a, ¢)) = in_environment(a, b)
(greater(a,b) and greater(b,c)) = greater(a,c) cnf(mp_greater_transitivity,g, axiom)

greater_or_equal(a,b) = (greater(a,b) or a = b) cnf(mp_greater_or_equals,, axiom)

environment(a) = greater(disbanding rate(first_movers, initial FM_EP(a)), disbanding_rate(efficient_producers, initial FM_E
(environment(a) and subpopulations(first_movers, efficient_producers, a, b) and subpopulations(first_movers, efficient_produce

subpopulations(first_movers, efficient_producers, a, d) cnf(alOsz, hypothesis)

environment(sk; ) cnf(prove_1254, negated_conjecture)

subpopulations(first_movers, efficient_producers, sk, sko) cnf(prove_12,4,, negated_conjecture)

— greater(disbanding_rate(first_movers, sks ), disbanding_rate(efficient _producers, sks)) cnf(prove 12,4, negated_conjecture)

MGTO021+1.p Difference between disbanding rates does not decrease
The difference between the disbanding rates of first movers and efficient producers does not decrease with time.
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Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e,t)) = in_environment(e,t)) fof(mp_time_p
Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e,t)) = greater(number_of_organizations(e, t),0
Va: (increases(x) = - decreases(x)) fof(mp_increase_not_decrease, axiom)

Vx,y: (greater_or_equal(z,y) = (greater(z,y) or x =y)) fof(mp_greater_or_equal, axiom)

Ve, t: ((environment(e) and in_environment(e, t) and greater(number_of_organizations(e,t),0)) = ((greater(equilibrium(e), ¢
decreases(resources(e, t))) and (— greater(equilibrium(e),t) = constant(resources(e,t))))) fof(as, hypothesis)

Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e,t)) = ((decreases(resources(e,t)) =
increases(disbanding_rate(first_movers, t) \ disbanding_rate(efficient_producers, t))) and (constant(resources(e,t)) =

— decreases(disbanding_rate(first_movers, t) \ disbanding_rate(efficient_producers, t))))) fof(l4, hypothesis)

Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e,t)) = — decreases(disbanding_rate(first_mover
disbanding_rate(efficient_producers, t))) fof(prove_ls, conjecture)

MGTO021-1.p Difference between disbanding rates does not decrease
The difference between the disbanding rates of first movers and efficient producers does not decrease with time.

(environment(a) and subpopulations(first_movers, efficient_producers, a, b)) = in_environment(a, b) cnf(mp_time_point_ir
(environment(a) and subpopulations(first_movers, efficient_producers, a, b)) = greater(number_of_organizations(a, b), 0) 4
increases(a) = —decreases(a) cnf(mp_increase_not_decrease,g, axiom)

greater_or_equal(a,b) = (greater(a,b) or a =b) cnf(mp_greater_or_equals,, axiom)

(environment(a) and in_environment(a, b) and greater(number_of_organizations(a, b),0) and greater(equilibrium(a), b)) =
decreases(resources(a, b)) cnf(a3sq, hypothesis)

(environment(a) and in_environment(a, b) and greater(number_of_organizations(a,b),0)) = (greater(equilibrium(a),b) or cc
(environment(a) and subpopulations(first_movers, efficient_producers, a, b) and decreases(resources(a,b))) = increases(disba
disbanding_rate(efficient_producers, b)) cnf(l453, hypothesis)

(environment(a) and subpopulations(first_movers, efficient_producers, a, b) and constant(resources(a,b))) = — decreases(dist
disbanding_rate(efficient_producers, b)) cnf(1434, hypothesis)

environment(sk; ) cnf(prove_135, negated_conjecture)
subpopulations(first_movers, efficient_producers, sk, sko) cnf(prove_13,44, negated_conjecture)
decreases(disbanding_rate(first_movers, sko )\disbanding_rate(efficient_producers, sks)) cnf(prove 1347, negated_conjecture)

MGT022+1.p Decreasing resource availability affects FMS more than EPs

Decreasing resource availability affects the disbanding rate of first movers more than the disbanding rate of efficient
producers.

Va: (constant(z) = - decreases(z)) fof(mp_constant_not_decrease, axiom)

Ve, s1, $2,t: ((environment(e) and subpopulations(si, s2, e, t) and greater(resilience(ss), resilience(s1))) = ((decreases(resour
increases(disbanding_rate(s, t)\disbanding rate(ss,t))) and (constant(resources(e,t)) = constant(disbanding rate(sy,t)\
disbanding_rate(ss,t))))) fof(as, hypothesis)

greater(resilience(efficient_producers), resilience(first_movers)) fof(as, hypothesis)

Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e,t)) = ((decreases(resources(e,t)) =
increases(disbanding_rate(first_movers, t) \ disbanding_rate(efficient_producers, t))) and (constant(resources(e,t)) =

— decreases(disbanding_rate(first_movers, t) \ disbanding_rate(efficient_producers, t))))) fof(prove_l,, conjecture)

MGTO022+2.p Decreasing resource availability affects FMS more than EPs

Decreasing resource availability affects the disbanding rate of first movers more than the disbanding rate of efficient
producers.

Va: (constant(x) = —decreases(x)) fof(mp_constant_not_decrease, axiom)

Ve, s1, S2,t: ((environment(e) and subpopulations(si, s2, e, t) and greater(resilience(ssz), resilience(s1))) = ((decreases(resour
increases(disbanding_rate(sy, t)\disbanding_rate(sz,t))) and (constant(resources(e,t)) = constant(disbanding_rate(sy,t)\
disbanding_rate(sa, t))))) fof(ag, hypothesis)

greater (resilience(efficient_producers), resilience(first_movers)) fof(ag, hypothesis)

Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e,t)) = ((decreases(resources(e,t)) =
increases(disbanding_rate(first_movers, t) \ disbanding_rate(efficient_producers, t))) and (constant(resources(e,t)) =

— decreases(disbanding_rate(first_movers, t) \ disbanding_rate(efficient_producers, t))))) fof(prove_l,, conjecture)

MGTO022-1.p Decreasing resource availability affects FMS more than EPs

Decreasing resource availability affects the disbanding rate of first movers more than the disbanding rate of efficient
producers.

constant(a) = —decreases(a) cnf(mp-_constant_not_decrease; , axiom)

(environment(a) and subpopulations(b, ¢, a,d) and greater(resilience(c), resilience(b)) and decreases(resources(a,d))) =
increases(disbanding rate(b, d) \ disbanding_rate(c, d)) cnf(abq, hypothesis)

(environment(a) and subpopulations(b, ¢, a,d) and greater(resilience(c), resilience(b)) and constant(resources(a,d))) =
constant (disbanding_rate(b, d) \ disbanding_rate(c, d)) cnf(abs, hypothesis)
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greater(resilience(efficient_producers), resilience(first_movers)) cnf(a2y, hypothesis)

environment(sk; ) cnf(prove_l4;, negated_conjecture)

subpopulations(first_movers, efficient_producers, ski, sko) cnf(prove 144, negated_conjecture)

decreases(resources(sky, ska)) or constant(resources(sky, ska)) enf(prove_l4,, negated_conjecture)

decreases(resources(sky, ska)) or decreases(disbanding_rate(first_movers, sko )\disbanding_rate(efficient_producers, sks)) c1
increases(disbanding_rate(first_movers, sko )\disbanding_rate(efficient_producers, sko)) = constant(resources(sky, sks)) cr
increases(disbanding_rate(first_movers, sk )\disbanding_rate(efficient_producers, sky)) = decreases(disbanding_rate(first_mo
disbanding_rate(eflicient_producers, sks)) cnf(prove_l4,,, negated_conjecture)

MGTO022-2.p Decreasing resource availability affects FMS more than EPs

Decreasing resource availability affects the disbanding rate of first movers more than the disbanding rate of efficient
producers.

constant(a) = - decreases(a) cnf(mp_constant_not_decrease; , axiom)

(environment(a) and subpopulations(b, ¢, a,d) and greater(resilience(c), resilience(b)) and decreases(resources(a,d))) =
increases(disbanding_rate(b, d) \ disbanding_rate(c, d)) cnf(abs, hypothesis)

(environment(a) and subpopulations(b, ¢, a, d) and greater(resilience(c), resilience(b)) and constant(resources(a,d))) =
constant (disbanding rate(b, d) \ disbanding rate(c, d)) cnf(abs, hypothesis)

greater(resilience(efficient_producers), resilience(first_movers)) cnf(a24, hypothesis)

environment(sk; ) cnf(prove_l4;, negated_conjecture)

subpopulations(first_movers, efficient_producers, sky, sko) cnf(prove_l44, negated_conjecture)

decreases(resources(sky, sko)) or constant(resources(sky, sks)) cnf(prove_14-, negated_conjecture)

decreases(resources(sky, sko)) or decreases(disbanding rate(first_movers, sky)\disbanding rate(efficient_producers, sks)) c
increases(disbanding_rate(first_movers, sk )\disbanding_rate(efficient_producers, skz)) = constant(resources(sky, ska)) cr
increases(disbanding_rate(first_movers, sk ) \disbanding_rate(efficient_producers, sky)) = decreases(disbanding_rate(first_mo
disbanding_rate(efficient_producers, sks)) cnf(prove_l4,,, negated_conjecture)

MGTO023+1.p Stable environments have a critical point.

Ve, to: ((environment(e) and — greater(growth_rate(efficient_producers, to), growth_rate(first_movers, to)) and in_environment
greater(growth rate(efficient_producers, t), growth_rate(first_movers, t)))) = to = critical_point(e)) fof(dy, hypothesis)
Ve: ((environment(e) and stable(e)) = Jto: (in_environment(e, to) and — greater(growth_rate(efficient_producers, to), growth
greater(growth_rate(efficient_producers, t), growth_rate(first_movers, t))))) fof(l12, hypothesis)

Ve: ((environment(e) and stable(e)) = in_environment(e, critical_point(e))) fof(prove_ls, conjecture)

MGTO023+2.p Stable environments have a critical point.

Ve: ((environment(e) and Jto: (in_environment(e, to) and V¢: ((subpopulations(first_movers, efficient_producers, e, t) and grea
greater(growth_rate(efficient_producers, t), growth_rate(first_movers, t))))) = Jto: (in_environment(e, to) and — greater(grow
greater(growth rate(efficient_producers, t), growth_rate(first_movers, t))))) fof(mp_earliest _time_growth_rate_exceeds, axior
Ve, to: ((environment(e) and — greater(growth_rate(efficient_producers, to), growth_rate(first_movers, to)) and in_environment
greater(growth_rate(efficient_producers, t), growth_rate(first_movers, t)))) = to = critical_point(e)) fof(d;, hypothesis)
Ve: ((environment(e) and stable(e)) = Jto: (in-environment(e, to) and V¢: ((subpopulations(first_movers, efficient_producers
greater(growth_rate(efficient_producers, t), growth_rate(first_movers, t))))) fof(ly, hypothesis)

Ve: ((environment(e) and stable(e)) = in_environment(e, critical_point(e))) fof(prove_ls, conjecture)

MGTO023-1.p Stable environments have a critical point.

(environment(a) and in_environment(a, b)) = (greater(growth_rate(efficient_producers, b), growth_rate(first_movers, b)) or su
critical_point(a)) cnf(dly7, hypothesis)

(environment(a) and in_environment(a, b)) = (greater(growth_rate(efficient_producers, b), growth_rate(first_movers, b)) or gr
critical_point(a)) cnf(dlyg, hypothesis)

(environment(a) and in_environment(a, b) and greater(growth_rate(efficient_producers, sk (b, a)), growth_rate(first_movers, sk
greater (growth_rate(efficient_producers, b), growth_rate(first_movers, b)) or b = critical_point(a)) cnf(d1yg, hypothesis)
environment(a) and stable(a)) = in_environment(a,sks(a)) cnf(11290, hypothesis)

environment(a) and stable(a)) = - greater(growth_rate(efficient_producers, ska(a)), growth_rate(first_movers, ska(a))) C
environment(a) and stable(a) and subpopulations(first_movers, efficient_producers, a, b) and greater(b,ska(a))) =
greater(growth_rate(efficient_producers, b), growth _rate(first_movers, b)) enf(11299, hypothesis)

environment (sks) cnf(prove_1545, negated_conjecture)

stable(sks) cnf(prove_15,,, negated_conjecture)

—in_environment (sks, critical _point(sks)) cnf(prove_1545, negated_conjecture)

(
(
(
(

MGTO024+1.p Subpopulation growth rates are in equilibria

If a subpopulation has positive growth rate, then the other subpopulation must have negative growth rate in equi-

librium.

Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e,t)) = in_environment(e,t)) fof(mp_time_p
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Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e, t)) = greater(number_of_organizations(e,t),0
Ve, t: ((environment(e) and greater_or_equal(, equilibrium(e))) = - greater(equilibrium(e), t)) fof(mp_equilibrium, axion
Ve, t: ((environment(e) and in_environment(e, t) and greater(number_of_organizations(e, t),0)) = ((greater(equilibrium(e), ¢
decreases(resources(e, t))) and (- greater(equilibrium(e),t) = constant(resources(e, t))))) fof(as, hypothesis)

Ve, t: ((environment(e) and in_environment(e,t)) = ((decreases(resources(e,t)) = — decreases(number_of_organizations(e, ¢
constant(number_of_organizations(e, t))))) fof(ag, hypothesis)

Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e, t) and constant(number_of_organizations(e, t))
((growth_rate(first_movers, t) = 0 and growth_rate(efficient_producers, t) = 0) or (greater(growth_rate(first_movers, t),0) and
Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e, t) and greater_or_equal(t, equilibrium(e))) =
((growth_rate(first_movers, t) = 0 and growth_rate(efficient_producers, t) = 0) or (greater(growth_rate(first_movers, t),0) and

MGTO026-1.p Selection favors efficient producers past the critical point
(environment(a) and subpopulations(b, ¢, a, d) and greater(growth_rate(c, d), growth_rate(b, d))) = selection_favors(c, b, d)
(environment(a) and subpopulation(b, a, c) and subpopulation(d, a,c) and greater(cardinality_at_time(b, ¢),0) and cardinalit;

0) = selection_favors(b, d, c) cnf(mp2_favour_members,g, axiom)

(environment(a) and in_environment(a, b) and greater(cardinality_at_time(first_movers, b), 0) and greater(cardinality_at_time
subpopulations(first_movers, efficient_producers, a, b) cnf(mp_non_empty_fm_and_eps,, axiom)

(environment(a) and in_environment(a, b)) = greater_or_equal(cardinality_at_time(first_movers, b), 0) cnf(mp_first_mover
(environment(a) and in_environment(a, b)) = subpopulation(first_movers, a, b) cnf(mp_subpopulationss,, axiom)
(environment(a) and in_environment(a, b)) = subpopulation(efficient_producers, a, b) cnf(mp_subpopulationsss, axiom)
environment(a) = greater_or_equal(critical_point(a), appear (efficient_producers, a)) enf(mp_critical_point_after EP,, ax
(greater(a,b) and greater(b,c)) = greater(a,c) cnf(mp_greater_transitivity s, axiom)

greater_or_equal(a,b) = (greater(a,b) or a =b) cnf(mp_greater_or_equalsg, axiom)

greater(a,b) = greater_or_equal(a,b) cnf(mp_greater_or_equals;, axiom)

a=0b = greater_or_equal(a,b) cnf(mp_greater_or_equalsg, axiom)

(environment(a) and b = critical_point(a)) = - greater(growth_rate(efficient_producers, b), growth_rate(first_movers, b))
(environment(a) and b = critical_point(a) and subpopulations(first_movers, efficient_producers, a, ¢) and greater(c,b)) =

greater(growth_rate(efficient_producers, ¢), growth_rate(first_movers, ¢)) cnf(dlyp, hypothesis)

(environment(a) and in_environment(a, b) and greater_or_equal(b, appear(efficient_producers, a))) = greater(cardinality_at_t
environment sk ) cnf(prove_18,,, negated_conjecture)

in_environment (sky, sks) cnf(prove_18 4, negated_conjecture)

greater(sko, critical_point(sk;)) cnf(prove 18,4, negated_conjecture)

= selection_favors(efficient_producers, first_movers, sko) cnf(prove_18 -, negated_conjecture)

MGTO02741.p The FM set contracts in stable environments

The first mover set begins to contract past a certain time in stable environments.

Ve, to: ((environment(e) and stable(e) and in_environment(e, to) and Vt: ((greater(cardinality_at_time(first_movers, t),0) and
greater(0, growth_rate(first_movers, t)))) = contracts_from(to, first_movers)) fof(mp_contracts_from, axiom)

Ve, t: ((environment(e) and in_environment(e, t) and greater(cardinality_at_time(first_movers, t),0) and greater(cardinality_at
subpopulations(first_movers, efficient _producers, e, t)) fof(mp_non_empty_fm_and_ep, axiom)

Ve, t1,t: ((environment(e) and stable(e) and in_environment(e, ¢1) and greater(¢2,¢1)) = in-environment(e,t2)) fof(mp-
Ve: ((environment(e) and stable(e)) = in_environment(e, appear(efficient_producers, €))) fof(mp_EP _in_stable_environme
Va,y, z: ((greater(x,y) and greater(y, z)) = greater(z, 2)) fof(mp_greater_transitivity, axiom)

Va,y: (greater_or_equal(x,y) <= (greater(z,y) or z =y)) fof(mp_greater_or_equal, axiom)

Ve, t: ((environment(e) and in_environment(e, t) and greater_or_equal(t, appear(efficient_producers, e))) = greater(cardinalit
Ve: ((environment(e) and stable(e)) = 3Jto: (greater(to, appear(efficient_producers, e)) and V¢: ((subpopulations(first_movers
greater(0, growth_rate(first_movers, t))))) fof(l10, hypothesis)

Ve: ((environment(e) and stable(e)) = Jto: (greater(to, appear(efficient_producers, e)) and contracts_from(to, first_movers)))

MGTO027-1.p The FM set contracts in stable environments

The first mover set begins to contract past a certain time in stable environments.

(environment(a) and stable(a) and in_environment(a, b)) = (greater(cardinality_at_time(first_movers, sk; (b, a)), 0) or contra
(environment(a) and stable(a) and in_environment(a, b)) = (greater_or_equal(sky (b, a),b) or contracts_from(b, first_movers))
(environment(a) and stable(a) and in_environment(a, b) and greater(0, growth_rate(first_movers, sky(b,a)))) = contracts_frc
(environment(a) and in_environment(a, b) and greater(cardinality_at_time(first_movers, b), 0) and greater(cardinality_at_time

subpopulations(first_movers, efficient_producers, a, b) cnf(mp_non_empty_fm_and_ep,,, axiom)

(environment(a) and stable(a) and in_environment(a, b) and greater(c,b)) = in_environment(a, c) cnf(mp_long_stable_er
(environment(a) and stable(a)) = in_environment(a, appear(efficient_producers, a)) cnf(mp_EP_in_stable_environments,
(greater(a,b) and greater(b,c)) = greater(a,c) cnf(mp_greater_transitivity s, axiom)

greater_or_equal(a,b) = (greater(a,b) or a =b) cnf(mp_greater_or_equals; , axiom)

greater(a,b) = greater_or_equal(a,b) cnf(mp_greater_or_equals,, axiom)
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a=1>b = greater_or_equal(a,b) cnf(mp_greater_or_equalys, axiom)

(environment(a) and in_environment(a, b) and greater_or_equal(b, appear(efficient_producers, a))) = greater(cardinality_at_t
(environment(a) and stable(a)) = greater(sks(a), appear(efficient_producers, a)) cnf(11035, hypothesis)

(environment(a) and stable(a) and subpopulations(first_movers, efficient_producers, a, b) and greater_or_equal(b, ska(a))) =
greater (0, growth_rate(first_movers, b)) cnf(11036, hypothesis)

environment(skj) cnf(prove_195-, negated_conjecture)

stable(sks) cnf(prove 1944, negated_conjecture)

greater(a, appear(efficient_producers, skg)) = - contracts_from(a, first_movers) cnf(prove_1944, negated_conjecture)

MGTO028+1.p FMs have a negative growth rate in stable environments

First movers have negative growth rate past a certain point of time (also after the appearence of efficient producers)

in stable environments.

Ve: ((environment(e) and stable(e) and Jt1: (in-environment(e, t1) and V¢: ((subpopulations(first_movers, efficient_producers,
greater (0, growth_rate(first_movers, t))))) = Jta: (greater(tq, appear(efficient_producers, e)) and V¢: ((subpopulations(first_m
greater(0, growth_rate(first_movers, t))))) fof(mp_first_movers_negative_growth, axiom)

Ve: ((environment(e) and stable(e)) = Jto: (in_environment(e, to) and V¢: ((subpopulations(first_movers, efficient_producers
(greater(growth_rate(efficient_producers, t), 0) and greater(0, growth_rate(first_movers, t)))))) fof(l11, hypothesis)

Ve: ((environment(e) and stable(e)) = Jto: (greater(to, appear(efficient_producers, e)) and V¢: ((subpopulations(first_movers
greater (0, growth_rate(first_movers, t))))) fof(prove_l, conjecture)

MGTO028-1.p FMs have a negative growth rate in stable environments

First movers have negative growth rate past a certain point of time (also after the appearence of efficient producers)
in stable environments.
(environment(a) and stable
environment(a) and stable

and in_environment(a, b)) = (subpopulations(first_movers, efficient_producers, a, ski (b, a)) or
( and in_environment(a, b)) = (greater_or_equal(sk; (b, a),b) or greater(sks(a), appear(efficient
(environment(a) and stable(a) and in_environment(a, b) and subpopulations(first_movers, efficient_producers, a, ¢) and greate
(subpopulations(first_movers, efficient_producers, a, sk (b, a)) or greater(0, growth_rate(first_movers, ¢))) cnf(mp_first_mov
(
(
(

a
a

(a)
(a)

environment(a) and stable(a) and in_environment(a, b) and subpopulations(first_movers, efficient_producers, a, ¢) and greate
greater_or_equal(sky (b, a), b) or greater(0, growth_rate(first_movers, c))) cnf(mp_first_movers_negative_growth,, axiom)
environment(a) and stable(a) and in_environment(a, b) and greater(0, growth_rate(first_movers, sky (b, a)))) = greater(ska(c
(environment(a) and stable(a) and in_environment(a, b) and greater(0, growth_rate(first_movers, sk; (b, a))) and subpopulatio
greater(0, growth_rate(first_movers, c)) cnf(mp_first_movers_negative_growthg, axiom)

(environment(a) and stable(a)) = in_environment(a,sks(a)) cnf(1117, hypothesis)

(environment(a) and stable(a) and subpopulations(first_movers, efficient_producers, a, b) and greater_or_equal(b, skz(a))) =
greater(growth_rate(efficient_producers, b), 0) cnf(111g, hypothesis)

(environment(a) and stable(a) and subpopulations(first_movers, efficient_producers, a, b) and greater_or_equal(b, sks(a))) =
greater (0, growth_rate(first_movers, b)) cnf(111g, hypothesis)

environment (sky) cnf(prove_110,, negated_conjecture)

stable(sky) cnf(prove 1104, negated_conjecture)

greater(a, appear(efficient_producers, sky)) = subpopulations(first_movers, efficient_producers, sky, sks(a)) cnf(prove 110,
greater(a, appear(efficient_producers, sky)) = greater_or_equal(sks(a), a) cnf(prove_110, 5, negated_conjecture)
greater(a, appear(efficient_producers, sky)) = - greater(0, growth_rate(first_movers, sk5(a))) cnf(prove 110, 4, negated_con

MGT029+1.p EPs have positive and FMs have negative growth rates

Efficient producers have positive, while first movers have negative growth rate past a certain point of time in stable
environments.

Va,y,z: ((greater(z,y) and greater(y, z)) = greater(z, 2)) fof(mp_greater_transitivity, axiom)

Ve, t1,ta: ((in_environment(e, t1) and in_environment(e, t2)) = (greater(te,t1) or ta = t1 or greater(ti,t2))) fof(mp_times
V,y: (greater_or_equal(x,y) < (greater(z,y) or z =y)) fof(mp_greater_or_equal, axiom)

Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e, t) and greater_or_equal(t, equilibrium(e))) =
((growth_rate(first_movers, t) = 0 and growth_rate(efficient_producers, t) = 0) or (greater(growth_rate(first_movers, t),0) and
Ve: ((environment(e) and stable(e)) = 3Jto: (in-environment(e, to) and V¢: ((subpopulations(first_movers, efficient_producers
greater(growth_rate(efficient_producers, t), growth_rate(first_movers, t))))) fof(l1, hypothesis)

Ve: ((environment(e) and stable(e)) = 3¢: (in_environment(e, t) and greater_or_equal(t, equilibrium(e)))) fof(ay4, hypothe
Ve: ((environment(e) and stable(e)) = 3Jto: (in_environment(e, to) and V¢: ((subpopulations(first_movers, efficient_producers
(greater(growth_rate(efficient_producers, t), 0) and greater(0, growth_rate(first_movers, t)))))) fof(prove_l,;, conjecture)

MGTO030+1.p Earliest time point when FM growth rate exceeds EP growth rate
There is an earliest time point, past which FM’s growth rate exceeds EP’s growth rate.
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Ve: ((environment(e) and Jto: (in_environment(e, to) and V¢: ((subpopulations(first_movers, efficient_producers, e, t) and grea
greater (growth_rate(efficient_producers, t), growth_rate(first_movers, t))))) = 3to: (in_environment(e, to) and — greater(grow
greater(growth rate(efficient_producers, t), growth_rate(first_movers, t))))) fof(mp_earliest_time_growth_rate_exceeds, axior
Ve: ((environment(e) and stable(e)) = Jto: (in-environment(e, to) and V¢: ((subpopulations(first_movers, efficient_producers
greater(growth_rate(efficient_producers, t), growth_rate(first_movers, t))))) fof(l1, hypothesis)

Ve: ((environment(e) and stable(e)) = Jto: (in_environment(e, to) and — greater(growth_rate(efficient_producers, to), growth
greater(growth rate(efficient_producers, t), growth_rate(first_movers, t))))) fof(prove_l, 5, conjecture)

MGTO030-1.p Earliest time point when FM growth rate exceeds EP growth rate

There is an earliest time point, past which FM’s growth rate exceeds EP’s growth rate.

(environment(a) and in_environment(a, b)) = (subpopulations(first_movers, efficient_producers, a, sk; (b, a)) or in_environme
(environment(a) and in_environment(a, b)) = (greater_or_equal(sk; (b, a),b) or in_environment(a, skz(a))) cnf(mp_earlies
(environment(a) and in_environment(a, b) and greater(growth_rate(efficient_producers, ska(a)), growth_rate(first_movers, sko (
subpopulations(first_movers, efficient_producers, a, skq (b, a)) cnf(mp_earliest_time_growth_rate_exceedss, axiom)
(environment(a) and in_environment(a, b) and subpopulations(first_movers, efficient_producers, a, ¢) and greater(c, ska(a))) =
(subpopulations(first_movers, efficient_producers, a, sk (b, a)) or greater(growth_rate(efficient_producers, c), growth_rate(first_:
(environment(a) and in_environment(a, b) and greater(growth_rate(efficient_producers, ska(a)), growth_rate(first_movers, sko (
greater_or_equal(sk; (b, a), b) cnf(mp_earliest_time_growth_rate_exceeds;, axiom)

(environment(a) and in_environment(a, b) and subpopulations(first_movers, efficient_producers, a, ¢) and greater(c,ska(a))) =
(greater_or_equal(sky (b, a),b) or greater(growth_rate(efficient_producers, ¢), growth_rate(first_movers, ¢))) cnf(mp_earliest.
(environment(a) and in_environment(a, b) and greater(growth_rate(efficient_producers, sk (b, a)), growth_rate(first_movers, sk
in_environment(a, skz(a)) cnf(mp_earliest_time_growth_rate_exceeds,, axiom)

(environment(a) and in_environment(a, b) and greater(growth_rate(efficient_producers, sk; (b, a)), growth_rate(first_movers, sk
— greater(growth_rate(efficient_producers, sko(a)), growth_rate(first_movers, ska(a))) cnf(mp_earliest_time_growth_rate_exc
(environment(a) and in_environment(a, b) and greater(growth_rate(efficient_producers, sk (b, a)), growth_rate(first_movers, sk
greater (growth_rate(efficient_producers, ¢), growth_rate(first_movers, c¢)) cnf(mp_earliest_time_growth_rate_exceeds,, axion
(environment(a) and stable(a)) = in_environment(a,sks(a)) cnf(111¢, hypothesis)

(environment(a) and stable(a) and subpopulations(first_movers, efficient_producers, a, b) and greater_or_equal(b, sks(a))) =
greater(growth_rate(efficient_producers, b), growth_rate(first_movers, b)) cnf(1141, hypothesis)

environment(sky) cnf(prove_112,,, negated_conjecture)

stable(sky) enf(prove_112, 5, negated_conjecture)

in_environment(sky, a) = (greater(growth_rate(efficient_producers, a), growth_rate(first_movers, a)) or subpopulations(first_r
in_environment(sky,a) = (greater(growth rate(efficient_producers, a), growth_rate(first_movers, a)) or greater(sks(a), a))
(in_environment(sky, a) and greater(growth_rate(efficient_producers, sks(a)), growth_rate(first_movers, sks(a)))) = greater(g

MGTO031+1.p First movers appear first in an environment

Ve: (environment(e) = greater(number_of_organizations(e, appear(an_organisation, e)), 0)) fof(mp_positive_number_wher
Ve, t: ((environment(e) and greater(number_of_organizations(e, t),0)) = Ts: (subpopulation(s, e, t) and greater(cardinality_a
Ve, t: ((environment(e) and in_environment(e, t) and greater(appear(efficient_producers, e),t)) = - greater(cardinality_at_tix
Ve, t: ((environment(e) and in_environment(e, t) and greater(appear(first_movers, €),t)) = - greater(cardinality_at_time(firs
Ve: (environment(e) = greater_or_equal(appear(first_movers, e), appear(an_organisation, e))) fof(mp_FM _not_precede_firs
Va,y,z: ((greater(z,y) and greater(y, z)) = greater(z, z)) fof(mp_greater_transitivity, axiom)

Va,y: (greater_or_equal(x,y) <= (greater(z,y) or x =y)) fof(mp_greater_or_equal, axiom)

Ve, x,t: ((environment(e) and subpopulation(z, e, t) and greater(cardinality_at_time(x,t),0)) = (z = efficient_producers or :
first_movers)) fof(ag, hypothesis)

Ve: (environment(e) = greater(appear(efficient_producers, e), appear(first_movers, €))) fof(ays, hypothesis)

Ve: ((environment(e) and in_environment (e, appear(an_organisation, e))) = appear(an_organisation, e) = appear (first_mover

MGTO031-1.p First movers appear first in an environment

environment(a) = greater(number_of_organizations(e, appear(an_organisation, a)), 0) cuf(mp_positive_number_when_apy
(environment(a) and greater(number_of_organizations(a, b),0)) = subpopulation(sk; (b, a), a,b) cnf(mp_number_mean_n
(environment(a) and greater(number_of_organizations(a, b),0)) = greater(cardinality_at_time(sk; (b, a), b), 0) cnf(mp_nu
(environment(a) and in_environment(a, b) and greater(appear(efficient_producers, a), b)) = - greater(cardinality_at_time(eff
(environment(a) and in_environment(a, b) and greater(appear(first_movers, a),b)) = - greater(cardinality at_time(first_mov
environment(a) = greater_or_equal(appear(first_movers, a), appear(an_organisation, a)) cnf(mp_FM _not_precede_firstyg, :
(greater(a,b) and greater(b,c)) = greater(a,c) cnf(mp_greater_transitivity,g, axiom)

greater_or_equal(a,b) = (greater(a,b) or a =b) cnf(mp_greater_or_equaly;, axiom)

greater(a,b) = greater_or_equal(a,b) cnf(mp_greater_or_equalyg, axiom)

a=1>b = greater_or_equal(a,b) cnf(mp_greater_or_equalyg, axiom)

(environment(a) and subpopulation(b, a, c) and greater(cardinality_at_time(b, ¢),0)) = (b = efficient_producers or b =
first_movers) cnf(a9s0, hypothesis)
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environment(a) = greater(appear(efficient_producers, ), appear(first_movers, a)) cnf(al3sy, hypothesis)
environment (sks) cnf(prove_1134,, negated_conjecture)

in_environment(sks, appear(an_organisation, sky)) cnf(prove 11344, negated_conjecture)
appear(an_organisation, sky) # appear(first_movers, sks ) cnf(prove_1135,, negated_conjecture)

MGT0324-2.p Selection favours EPs above FMs

In stable environments, selection favors efficient producers above first movers past a certain point in time.

Ve, s1, $2,t: ((environment(e) and subpopulations(sy, s2, e,t) and greater(growth_rate(sq, t), growth_rate(sy,t))) =
selection _favors(ss, s1,t)) fof(mp1_high_growth_rates, axiom)

Ve: ((environment(e) and stable(e)) = Jto: (in_environment(e, to) and V¢: ((subpopulations(first_movers, efficient_producers
greater(growth rate(efficient_producers, t), growth_rate(first_movers, t))))) fof(l1, hypothesis)

Ve: ((environment(e) and stable(e)) = Jto: (in_environment(e, to) and V¢: ((subpopulations(first_movers, efficient_producers
selection_favors(efficient_producers, first_movers, t)))) fof(prove_t;, conjecture)

MGTO032-2.p Selection favours EPs above FMs

In stable environments, selection favors efficient producers above first movers past a certain point in time.

(environment(a) and subpopulations(b, ¢, a, d) and greater(growth_rate(c, d), growth_rate(b, d))) = selection_favors(c, b, d)
(environment(a) and stable(a)) = in_environment(a,sks(a)) cnf(113, hypothesis)

(environment(a) and stable(a) and subpopulations(first_movers, efficient_producers, a, b) and greater_or_equal(b, sk (a))) =
greater(growth_rate(efficient_producers, b), growth_rate(first_movers, b)) cnf(113, hypothesis)

environment(sko) cnf(prove_t1,, negated_conjecture)

stable(sks) cnf(prove_t1,, negated_conjecture)

in_environment(sks, a) = subpopulations(first_movers, efficient_producers, sks, sks(a)) enf(prove_t1g, negated_conjecture
in_environment(sky,a) = greater_or_equal(sks(a), a) cnf(prove_t1,, negated_conjecture)

in_environment(ske, a) = —selection_favors(efficient_producers, first_movers, skz(a)) cnf(prove_t1g, negated_conjecture)

MGTO033-1.p Selection favors FMs above EPs until EPs appear

Selection favors first movers above efficient producers until the appearance of efficient producers.

(environment(a) and subpopulation(b, a, ¢) and subpopulation(d, a, ¢) and greater(cardinality_at_time(b, ¢),0) and cardinalit;
0) = selection_favors(b, d, c) cnf(mp2_favour_members,,, axiom)

(environment(a) and in_environment(a, b) and greater(appear(c,a),b)) = cardinality_at_time(c,b) =0 cnf(mp_not_prese
(environment(a) and greater(number_of_organizations(a, b),0)) = subpopulation(sk; (b, a), a,b) enf(mp_positive_sum_me
(environment(a) and greater(number_of_organizations(a, b),0)) = greater(cardinality_at_time(sk; (b, a), b), 0) enf(mp_pos
cardinality_at_time(a,t) = 0 = - greater(cardinality_at_time(a, b), 0) cnf(mp_zero_is_not_positive,g, axiom)
(environment(a) and greater(number_of_organizations(a, b), 0))

(environment(a) and in_environment(a, b) and in_environment(a, c) and greater_or_equal(c, d) and greater_or_equal(d, b)) =
in_environment(a, d) cnf(mp_durations_are_time_intervalsg,, axiom )

environment(a) = in_environment(a, start_time(a)) cnf(mp_opening_time_in_durations, , axiom)

environment(a) = greater_or_equal(appear(first_movers, a), start_time(a)) cnf(mp_no_FM _before_openings,, axiom)
(environment(a) and in_environment(a, b)) = subpopulation(first_movers, a, b) cnf(mp_subpopulationsss, axiom)
(environment(a) and in_environment(a, b)) = subpopulation(efficient_producers, a, b) cnf(mp_subpopulationss,, axiom)
(environment(a) and in_environment(a, appear(first_movers, a))) = in_environment(a, appear(an_organisation, a)) cenf(1
( (a)

( (a)

= in_environment(a, b) cnf(mp_positive_and_sustains,g, :

environment(a) and in_environment(a, b) and greater_or_equal(b, appear(an_organisation, a))) = greater(number_of_organi
environment(a) and subpopulation(b, a,c) and greater(cardinality_at_time(b, c),0)) = (b = efficient_producers or b =
first_movers) cnf(a9s7, hypothesis)
(environment(a) and in_environment(a, appear(an_organisation, a))) = appear(an_organisation, a) = appear(first_movers, a)
environment(sko) cnf(prove_t254, negated_conjecture)
in_environment (ska, sks) cnf(prove_t2,,, negated_conjecture)
greater_or_equal(sks, appear(first_movers, sks)) cnf(prove_t2,,, negated_conjecture)
greater(appear(efficient_producers, sks), sk3) cnf(prove_t2,,, negated_conjecture)
= selection_favors(first_movers, efficient_producers, sks) cnf(prove_t2,4, negated_conjecture)

MGT035+1.p EPs outcompete FMs in stable environments

Efficient producers outcompete first movers past a certain time in stable environments.

Va,y, z: ((greater(x,y) and greater(y, z)) = greater(z, z)) fof(mp_greater_transitivity, axiom)

Ve, t1,t2: ((in_environment(e, t1) and in_environment(e, t2)) = (greater(te,t1) or to = t; or greater(ti,t2))) fof(mp_times
Vi,y: (greater_or_equal(x,y) <= (greater(x,y) or x =y)) fof(mp_greater_or_equal, axiom)

Ve, s1, $2,t: ((environment(e) and subpopulations(s, s2,e,t)) = ((greater_or_equal(growth_rate(ss,t),0) and greater(0, grow
outcompetes(sa, s1,1))) fof(ds, hypothesis)

Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e, t) and greater_or_equal(t, equilibrium(e))) =
((growth_rate(first_movers, t) = 0 and growth_rate(efficient_producers, t) = 0) or (greater(growth_rate(first_movers, t),0) and
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Ve: ((environment(e) and stable(e)) = Jto: (in_environment(e, to) and V¢: ((subpopulations(first_movers, efficient_producers
greater(growth rate(efficient_producers, t), growth_rate(first_movers, t))))) fof(l1, hypothesis)

Ve: ((environment(e) and stable(e)) = 3t: (in_environment(e, t) and greater_or_equal(t, equilibrium(e)))) fof(a4, hypothe
Ve: ((environment(e) and stable(e)) = 3Jto: (in-environment(e, to) and V¢: ((subpopulations(first_movers, efficient_producers
outcompetes(efficient_producers, first_movers, t)))) fof(prove_t,, conjecture)

MGTO036+1.p First movers never outcompete efficient producers.
Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e,t)) = subpopulations(efficient_producers, first

Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e, t)) = in_environment(e,t)) fof(mp_time_p
Ve, s1, $2,t: (((environment(e) and subpopulations(sy, s2,€,t)) = greater_or_equal(growth_rate(s,t),0)) <=
- greater(0, growth _rate(sy,t))) fof(mp_growth_rate_relationships, axiom)

Ve, s1, S2,t: ((environment(e) and subpopulations(sy, s2,e,t)) = ((greater_or_equal(growth_rate(sq,t),0) and greater(0, grow
outcompetes(sa, s1,t))) fof(ds, hypothesis)

Ve, s1, $2,t: ((environment(e) and in_environment(e, t) and — greater(0, growth_rate(sy,t)) and greater(resilience(ss), resilienc
- greater (0, growth_rate(ss, t))) fof(a12, hypothesis)

greater(resilience(efficient_producers), resilience(first_movers)) fof(as, hypothesis)

Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e, t)) = —outcompetes(first_movers, efficient_pr«

MGT036+2.p First movers never outcompete efficient producers.

Ve, s1, s2,t: ((environment(e) and subpopulations(sy, s2,e,t)) = subpopulations(ss, s1,e¢,t)) fof(mp_symmetry_of_subpo
Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e, t)) = in_environment(e,t)) fof(mp_time_p
Ve, s1, S2,t: (((environment(e) and subpopulations(sy, s2,¢€,t)) = greater_or_equal(growth_rate(s;,t),0)) <=

- greater(0, growth_rate(sy,t))) fof(mp_growth_rate_relationships, axiom)

Ve, s1, $2,t: ((environment(e) and subpopulations(s, s2,e,t)) = ((greater_or_equal(growth_rate(ss,t),0) and greater(0, grow
outcompetes(sa, $1,1))) fof(da, hypothesis)

greater(resilience(efficient_producers), resilience(first_movers)) fof(az, hypothesis)

Ve, s1, S2,t: ((environment(e) and in_environment(e, ¢) and — greater(0, growth_rate(sy,t)) and greater(resilience(sz), resilienc
- greater(0, growth_rate(sz, t))) fof(ays, hypothesis)

Ve, t: ((environment(e) and subpopulations(first_movers, efficient_producers, e, t)) = - outcompetes(first_movers, efficient_pr

MGT036+3.p First movers never outcompete efficient producers.

Ve, s1, s2,t: ((environment(e) and subpopulations(si, s2,e,t)) = subpopulations(ss, s1,e,t)) fof(mp_symmetry_of_subpo
Ve, s1, s2,t: ((environment(e) and subpopulations(si, s2,€,t)) = ((greater_or_equal(growth rate(ss,t),0) and greater(0, grow
outcompetes(sa, $1,1))) fof(da, hypothesis)

Je, t: (environment(e) and subpopulations(first_movers, efficient_producers, e, t) and greater_or_equal(growth_rate(first_mover
Je, t: (environment(e) and subpopulations(first_movers, efficient_producers, e, t) and outcompetes(first_movers, efficient_produ

MGTO036-1.p First movers never outcompete efficient producers.

(environment(a) and subpopulations(first_movers, efficient_producers, a, b)) = subpopulations(efficient_producers, first_move
(environment(a) and subpopulations(first_movers, efficient_producers, a,b)) = in_environment(a, b) cnf(mp_time_point_o
greater (0, growth_rate(b, ¢)) = environment(a) cnf(mp_growth_rate_relationships,, axiom)

greater(0, growth_rate(a,d)) = subpopulations(a, b, ¢, d) cnf(mp_growth rate_relationships,, axiom)
greater_or_equal(growth rate(a, b),0) = - greater(0, growth_rate(a, b)) cnf(mp_growth_rate_relationships;, axiom)
(environment(c) and subpopulations(a,d, ¢,b)) = (greater(0, growth_rate(a, b)) or greater_or_equal(growth_rate(a, b),0))
(environment(a) and subpopulations(b, ¢, a, d) and greater_or_equal(growth_rate(c, d),0) and greater(0, growth_rate(b, d))) =
outcompetes(c, b, d) cnf(d27, hypothesis)

(environment(a) and subpopulations(b, ¢, a, d) and outcompetes(c, b,d)) = greater_or_equal(growth_rate(c, d), 0) cnf(d2s
(environment(a) and subpopulations(b, ¢, a, d) and outcompetes(c, b,d)) = greater(0, growth_rate(b, d)) cnf(d2y, hypothe
(environment(a) and in_environment(a, b) and greater(resilience(d), resilience(c)) and greater(0, growth_rate(d, b))) =
greater(0, growth_rate(c, b)) cnf(al2qg, hypothesis)

greater(resilience(efficient_producers), resilience(first_movers)) cnf(a211, hypothesis)

environment (skj ) cnf(prove_t5, 4, negated_conjecture)

subpopulations(first_movers, efficient_producers, ski, sko) cnf(prove_t5, 5, negated_conjecture)

outcompetes(first_movers, efficient_producers, sks) enf(prove_t5, 4, negated_conjecture)

MGTO036-2.p First movers never outcompete efficient producers.

(environment(a) and subpopulations(b, ¢, a,d)) = subpopulations(c, b, a, d) cnf(mp_symmetry_of_subpopulations; , axion
(environment(a) and subpopulations(first_movers, efficient_producers, a,b)) = in_environment(a, b) cnf(mp-_time_point_o
greater (0, growth_rate(b, ¢)) = environment(a) cnf(mp_growth_rate_relationships,, axiom)

greater(0, growth_rate(a,d)) = subpopulations(a, b, ¢, d) cnf(mp_growth_rate_relationships,, axiom)
greater_or_equal(growth_rate(a, b),0) = - greater(0, growth_rate(a, b)) cnf(mp_growth_rate_relationships;, axiom)
(environment(c) and subpopulations(a,d, ¢,b)) = (greater(0, growth_rate(a, b)) or greater_or_equal(growth_rate(a, b),0))
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(environment(a) and subpopulations(b, ¢, a, d) and greater_or_equal(growth_rate(c, d),0) and greater(0, growth_rate(b, d))) =
outcompetes(c, b, d) cnf(d27, hypothesis)

(environment(a) and subpopulations(b, ¢, a, d) and outcompetes(c, b,d)) = greater_or_equal(growth_rate(c, d), 0) cnf(d2s
(environment(a) and subpopulations(b, ¢, a, d) and outcompetes(c,b,d)) = greater(0, growth_rate(b, d)) cnf(d2g, hypothe
greater (resilience(efficient_producers), resilience(first_movers)) cnf(a2y, hypothesis)

(environment(a) and in_environment(a, b) and greater(resilience(d), resilience(c)) and greater(0, growth_rate(d, b))) =
greater (0, growth_rate(c, b)) cnf(al3;y, hypothesis)

environment (skj ) cnf(prove_t5, 4, negated_conjecture)
subpopulations(first_movers, efficient_producers, sky , sko) cnf(prove_t5, 4, negated_conjecture)
outcompetes(first_movers, efficient_producers, sks) enf(prove_t5, ,, negated_conjecture)

MGT036-3.p First movers never outcompete efficient producers.

(environment(a) and subpopulations(b, ¢, a,d)) = subpopulations(c, b, a, d) cnf(mp_symmetry_of_subpopulations, axion
(environment(a) and subpopulations(b, ¢, a, d) and greater_or_equal(growth_rate(c, d),0) and greater(0, growth_rate(b,d))) =
outcompetes(c, b, d) cnf(d2,, hypothesis)

(environment(a) and subpopulations(b, ¢, a, d) and outcompetes(c, b,d)) = greater_or_equal(growth_rate(c, d), 0) cnf(d2;
(environment(a) and subpopulations(b, ¢, a, d) and outcompetes(c, b, d)) = greater(0, growth_rate(d, d)) cnf(d24, hypothe
environment (skj ) cnf(al3_stars, hypothesis)

subpopulations(first_movers, efficient_producers, sky, sko) cnf(al3_starg, hypothesis)
greater_or_equal(growth_rate(first_movers, sk ), 0) cnf(al3_stary, hypothesis)

greater(0, growth_rate(efficient_producers, sks)) cnf(al3_starg, hypothesis)

(environment(a) and subpopulations(first_movers, efficient_producers, a, b)) = — outcompetes(first_movers, efficient_produce:

MGT038+1.p FMs become extinct in stable environments

First movers become extinct past a certain point in time in stable environments.

finite_set (first_movers) fof(mp7_first_movers_exist, axiom)

Ve: ((environment(e) and stable(e)) = in_environment(e, appear(first_movers, e))) fof(mp_stable_first_movers, axiom)
Vs, to: ((finite_set(s) and contracts_from(to, s)) = Tta: (greater(ts, to) and cardinality_at_time(s,ts) = 0)) fof(mp_contra
Ve, t1,ta: ((environment(e) and stable(e) and in_environment(e, t1) and greater(ts,¢1)) = in_environment(e,ts)) fof(mp-
Vx,y, z: ((greater(x,y) and greater(y,z)) = greater(z, 2)) fof(mp_greater_transitivity, axiom)

Ve: ((environment(e) and stable(e)) = 3Jto: (greater(to, appear(efficient_producers, e)) and contracts_from(to, first_movers)))
Ve: (environment(e) = greater(appear(efficient_producers, e), appear(first_movers, e))) fof(ays, hypothesis)

Ve: ((environment(e) and stable(e)) = Jto: (in-environment(e, to) and greater(to, appear(first_movers, e)) and cardinality_a
0)) fof(prove_t,, conjecture)

MGTO038-1.p FMs become extinct in stable environments
First movers become extinct past a certain point in time in stable environments.

finite_set (first_movers) cnf(mp7_first_movers_exist, ;, axiom)

(environment(a) and stable(a)) = in_environment(a, appear (first_movers, a)) cnf(mp_stable_first_movers, g, axiom)
(finite_set(a) and contracts_from(b,a)) = greater(sk;(b,a),d) cnf(mp_contracting_time, ¢, axiom)

(finite_set(a) and contracts_from(b,a)) = cardinality_at_time(s,t2) =0 cnf(mp_contracting_time,, axiom)
(environment(a) and stable(a) and in_environment(a, b) and greater(c,b)) = in_environment(a, c) cnf(mp_long_stable_ex
(greater(a,b) and greater(b,c)) = greater(a,c) cnf(mp_greater_transitivity,,, axiom)

(environment(a) and stable(a)) = greater(sky(a), appear(efficient_producers, a)) cnf(1923, hypothesis)

(environment(a) and stable(a)) = contracts_from(sks(a), first_movers) cnf(1924, hypothesis)

environment(a) = greater(appear(efficient_producers, ), appear(first_movers, a)) cnf(al3qs, hypothesis)

environment (sks) cnf(prove_t744, negated_conjecture)

stable(sks) enf(prove_t7,;, negated_conjecture)

(in_environment(sks, a) and greater(a, appear(first_movers, sks))) = cardinality_at_time(first_movers, to) # 0 enf(prove_t

MGTO039-1.p Selection favours EPs above Fms if change is slow

Selection favors efficient producers above first movers if environmental change is slow.

(observational_period(a) and propagation_strategy(first_movers) and propagation_strategy(efficient_producers)) =
(environment(sk; (a)) or selection_favors(efficient_producers, first_movers, a)) cnf(mp3_favoured_trategy,, axiom)
(observational_period(a) and propagation_strategy(first_movers) and propagation_strategy(efficient_producers)) =
(in_environment(a, sky(a)) or selection_favors(efficient_producers, first_movers, a)) cnf(mp3_favoured_trategy,, , axiom)
(observational_period(a) and propagation_strategy(first_movers) and propagation_strategy(efficient_producers) and selection.
selection _favors(efficient_producers, first_movers, a) enf(mp3_favoured_trategys,,, axiom)

(observational period(a) and slow_change(a) and environment(b) and in_environment(a,b)) = in_environment(b, ska (b, a))
(observational_period(a) and slow_change(a) and environment(b) and in_environment(a,b)) = greater(skz(b, a), critical_poir
propagation_strategy (first_movers) cnf(mp_organizational_setsl,s, axiom)
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propagation_strategy (efficient_producers) cnf(mp_organizational sets2,, axiom )

(environment(a) and greater_or_equal(b, start_time(a)) and greater_or_equal(end_time(a), b)) = in_environment(a, b) cnf
(environment(a) and in_environment(a, b)) = greater_or_equal(end_time(a), b) cnf(mp_environment_end_point,g, axiom)
environment(a) = greater_or_equal(critical_point(a), start_time(a)) cnf(mp_time_of_critical_pointsg, axiom)
(greater(a,b) and greater(b,c)) = greater(a,c) cnf(mp_greater_transitivity s, axiom)

greater_or_equal(a,b) = (greater(a,b) or a = b) cnf(mp_greater_or_equals; , axiom)

greater(a,b) = greater_or_equal(a,b) cnf(mp_greater_or_equals,, axiom)

a=1>b = greater_or_equal(a,b) cnf(mp_greater_or_equalgy, axiom)

(environment(a) and greater(b, start_time(a))) = (greater(b, end_time(a)) or greater_or_equal(end_time(a), b)) cnf(mp_b
(environment(a) and in_environment(a, b) and greater (b, critical_point(a))) = selection_favors(efficient_producers, first_move
observational _period(sks) cnf(prove_t8,, negated_conjecture)

slow_change(sks) cnf(prove_t8-, negated_conjecture)

- selection_favors(efficient _producers, first_movers, sks) cnf(prove_t84, negated_conjecture)

MGT040-2.p Selection favours FMs above EPs if change is not extreme

Selection favors first movers above efficient producers if environmental change is rapid but not extreme during the
observational period.

(observational period(a) and propagation_strategy(first_movers) and propagation_strategy(efficient_producers)) =
(environment(sky (a)) or selection_favors(efficient_producers, first_movers, a)) cnf(mp3_favoured_trategy,;, axiom)
(observational_period(a) and propagation_strategy(first_movers) and propagation_strategy(efficient_producers)) =
(in_environment(a, sk (a)) or selection_favors(efficient_producers, first_movers, a)) enf(mp3_favoured_trategy,,, axiom)
(observational period(a) and propagation_strategy(first_movers) and propagation_strategy(efficient_producers) and selection.
selection_favors(efficient_producers, first_movers, a) cnf(mp3_favoured_trategy,s, axiom)

(observational_period(a) and rapid_change(a) and environment(b) and in_environment(a, b)) = —in_environment(b, critical-
(observational _period(a) and environment(b) and in_environment(a, b) and empty(b)) = extreme(a) cnf(mp6_not_extrer
propagation_strategy(first_movers) enf(mp_organizational setsl,g, axiom)

propagation_strategy (efficient_producers) cnf(mp_organizational sets2,q, axiom )

environment(a) = in_environment(a, end_time(a)) cnf(mp_endpoint_in_environment z,, axiom)

environment(a) = (in_environment(a, critical_point(a)) or greater(critical_point(a), end_time(a))) cnf(mp_critical _point_
environment(a) = (empty(a) or greater_or_equal(end_time(a), appear(an_organisation, a))) cnf(mp_non_empty_means_or
(environment(a) and greater_or_equal(b, appear (efficient_producers, a)) and greater(critical_point(a),b)) = (in_environment|
(environment(a) and greater_or_equal(b, appear(efficient_producers, a)) and greater(critical_point(a),b) and selection_favors(f
(in_environment(a, critical_point(a)) or selection_favors(first_movers, efficient_producers, end_time(a))) cnf(mp_selection _f:
greater_or_equal(a,b) = (greater(a,b) or a = b) cnf(mp_greater_or_equalss, axiom)

in_environment(a,b) = (greater(appear(efficient_producers, a), b) or greater_or_equal(b, appear(efficient_producers, a))) C
(environment(a) and in_environment(a, b) and greater_or_equal(b, appear(first_movers, a)) and greater(appear (efficient_produ
selection_favors(first_movers, efficient_producers, b) cnf(t237, hypothesis)

(environment(a) and in_environment(a, critical_point(a)) and greater_or_equal(b, appear (efficient_producers, a)) and greater(
selection_favors(first_movers, efficient_producers, b) cnf(t33s, hypothesis)

observational_period(sks) cnf(prove_t944, negated_conjecture)

rapid_change(sks) cnf(prove_t9,4, negated_conjecture)

—extreme(sks) cnf(prove_t9,,, negated_conjecture)

- selection_favors(first_movers, efficient_producers, sks ) cnf(prove_t9,,, negated_conjecture)

MGT0414-2.p There are non-FM and non-EP organisations

There are non-first mover and non-efficient producers organisations.

Vx,t: 7 number_of routines(z, t,low) and number_of_routines(z, ¢, high) fof(mp_not_high_and_low, axiom)

Vx,t: ((organisation_at_time(z,t) and efficient_producer(z) and founding_time(x,t)) = has_elaborated_routines(z, t)) for
Vz,t: ((organisation_at_time(x,t) and first_mover(z) and founding_time(z,t)) = number_of_routines(z,t,low)) fof(ays,h
Jz, t: (organisation_at_time(z,t) and founding_time(z,¢) and number_of_routines(z, ¢, high) and —has_elaborated routines(z,
Jz, t: (organisation_at_time(z, t) and —first_mover(z) and —efficient_producer(z)) fof(prove_t;, conjecture)

MGTO041-2.p There are non-FM and non-EP organisations
There are non-first mover and non-efficient producers organisations.

number_of_routines(a, b,low) = —number_of_routines(a, b, high) cnf(mp_not_high_and_low, , axiom)
(organisation_at_time(a, b) and efficient_producer(a) and founding_time(a, b)) = has_elaborated_routines(a, b) cnf(alds, .
(organisation_at_time(a, b) and first_mover(a) and founding_time(a, b)) = number_of_routines(a, b, low) cnf(albs, hypoth
organisation_at_time(sky, sko) cnf(al6y, hypothesis)

founding_time(sky, sko) cnf(al6s, hypothesis)
number_of_routines(skj, sko, high) cnf(al6g, hypothesis)
— has_elaborated_routines(sky , sko) cnf(al6z, hypothesis)
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organisation_at_time(a,b) = (first_mover(a) or efficient_producer(a)) cnf(prove_t10g, negated_conjecture)

MGT043+1.p Conditions for a higher hazard of mortality

When an organization lacks immunity, the growth of internal friction elevates its hazard of mortality when its
knowledge and the quality of its ties are constant.

include(’Axioms/MGT001+0.ax’)

Yz, o, t: ((organization(z) and —has_immunity(x,ty) and —has_immunity(z,t)) = (((greater(capability(z,t), capability(x,t
smaller(hazard_of_mortality(x, t), hazard_of_mortality(z,t9))) and ((greater_or_equal(capability(x,t), capability(z, o)) and gr
smaller(hazard_of_mortality(z, t), hazard_of_mortality(z,tp))) and ((capability(z,t) = capability(z, ty) and position(x,t) =
position(z, tg)) = hazard_of_mortality(x, t) = hazard_of_mortality(z, ¢)))) fof(assumption,, axiom)

Vx,to, t: (organization(x) = (((greater(stock_of_knowledge(z,t), stock_of knowledge(x, tg)) and smaller_or_equal(internal fric
greater(capability (z, t), capability (z, tp))) and ((smaller_or_equal(stock_of_knowledge(z, t), stock_of knowledge(z, t9)) and gre
smaller(capability (z, t), capability(x, tg))) and ((stock-of_knowledge(z,t) = stock_of knowledge(x,ty) and internal friction(z,
internal_friction(z,t9)) = capability(z,t) = capability(z,to)))) fof(assumptions, axiom)

Vx,to,t: (organization(x) = ((greater(external ties(x,t), external ties(x,tp)) = greater(position(z,t), position(x,ty))) and

external_ties(z,ty) = position(z,t) = position(z,ts)))) fof(assumptiong, axiom)
Vx,to, t: ((organization(z) and —has_immunity(x,ty) and —has_immunity(z,t) and stock_of_knowledge(z, t) = stock_of_know
external_ties(z,t)) = greater(hazard_of_mortality(z,t), hazard_of_mortality(z, to))) fof(lemmas, conjecture)

MGTO043-1.p Conditions for a higher hazard of mortality

When an organization lacks immunity, the growth of internal friction elevates its hazard of mortality when its
knowledge and the quality of its ties are constant.

include(’ Axioms/MGT001-0.ax’)

(organization(a) and greater(capability(a, ¢), capability(a, b)) and greater_or_equal(position(a, ¢), position(a,b))) =

(has_immunity(a, b) or has_immunity(a, ¢) or smaller(hazard_of_mortality(a, ¢), hazard_of_mortality(a, b))) cnf(assumptios
(organization(a) and greater_or_equal(capability(a, ¢), capability(a, b)) and greater(position(a, ¢), position(a,b))) =
(has_immunity(a, b) or has_immunity(a, ¢) or smaller(hazard_of_mortality(a, c), hazard_of_mortality(a, b))) cnf(assumptios
(organization(a) and capability(a, ¢) = capability(a, b) and position(a, c) = position(a,b)) = (hasimmunity(a,b) or has_im
hazard_of_mortality(a, b)) enf(assumption_4,,, axiom)

(organization(a) and greater(stock_of_knowledge(a, b), stock_of_knowledge(a, ¢)) and smaller_or_equal(internal friction(a, b), i
greater(capability(a, b), capability(a, ¢)) cnf(assumption 5,4, axiom)

(organization(a) and smaller_or_equal(stock_of knowledge(a, b), stock_of_knowledge(a, ¢)) and greater(internal_friction(a, b), i
smaller(capability(a, b), capability(a, c)) cnf(assumption_5,,, axiom)

(organization(a) and stock_of knowledge(a, b) = stock_of knowledge(a, ¢) and internal friction(a, b) = internal_friction(a, c))
capability(a, b) = capability(a, ¢) cnf(assumption_5 4, axiom)

(organization(a) and greater(external_ties(a, ), external_ties(a,c))) = greater(position(a, b), position(a, c)) cnf(assumpt;
(organization(a) and external_ties(a, b) = external_ties(a, c)) = position(a,b) = position(a, c) cnf(assumption_6,5, axiom
organization(ski ) cnf(lemma 244, negated_conjecture)

= has_immunity(sky, sky) cnf(lemma_247, negated_conjecture)

= has_immunity(sky, sk3) cnf(lemma_245, negated_conjecture)

stock_of_knowledge(sk, sk3) = stock_of_knowledge(sky, sks) cnf(lemma_249, negated_conjecture)

greater(internal _friction(sky, sks), internal friction(sky, sky)) cnf(lemma_250, negated_conjecture)

external ties(sky, sko) = external_ties(sky, sks) cnf(lemma 251, negated_conjecture)

- greater (hazard_of_mortality(sky, sks ), hazard_of_mortality(sk, ska)) enf(lemma_255, negated _conjecture)

MGT044+1.p Capability increases monotonically with age

An organization’s capability increases monotonically with its age.

include(’Axioms/MGT001+0.ax”)

Vx,to, t: (organization(x) = (((greater(stock_of_knowledge(z,t), stock_of knowledge(x, t)) and smaller_or_equal(internal _fric
greater(capability (z, t), capability (z, tp))) and ((smaller_or_equal(stock_of_knowledge(z, t), stock_of knowledge(z, t9)) and gre
smaller(capability(x, t), capability(x, tg))) and ((stock_of_knowledge(z,t) = stock_of knowledge(z, tg) and internal friction(z,
internal friction(z,tp)) = capability(z,t) = capability(z, ty)))) fof(assumptions, axiom)

Vi, to, t: ((organization(z) and greater(age(x,t), age(z,to))) = greater(stock_of_knowledge(z, t), stock_of knowledge(z, to)))
Vi, to,t: (organization(x) = internal friction(z,¢) = internal friction(x, to)) fof(assumption,, axiom)

Y, to,t: ((organization(x) and greater(age(z,t), age(x,tg))) = greater(capability(x,t), capability(x,tg))) fof(lemmas, co

MGT044-1.p Capability increases monotonically with age

An organization’s capability increases monotonically with its age.

include(’Axioms/MGT001-0.ax’)

(organization(a) and greater(stock_of_knowledge(a, b), stock_of_knowledge(a, ¢)) and smaller_or_equal(internal friction(a, b), i
greater(capability(a, b), capability(a, ¢)) cnf(assumption 5, axiom)
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(organization(a) and smaller_or_equal(stock_of knowledge(a, b), stock_of knowledge(a, ¢)) and greater(internal friction(a, b), i
smaller(capability(a, b), capability(a, ¢)) cnf(assumption 544, axiom)

(organization(a) and stock_of_knowledge(a, b) = stock_of knowledge(a, ¢) and internal friction(a, b) = internal_friction(a, c))
capability(a, b) = capability(a, c) enf(assumption_5,,, axiom)

(organization(a) and greater(age(a,b), age(a,c))) = greater(stock_of_knowledge(a, b), stock_of_knowledge(a, c)) cnf(assw
organization(a) = internal friction(a,b) = internal friction(a, c) cnf(assumption 944, axiom)

organization(skj ) cnf(lemma_337, negated_conjecture)

greater(age(sky, sks), age(sky, ska)) cnf(lemma_33g, negated_conjecture)

- greater(capability(ski, sks ), capability (skq, skz)) cnf(lemma_339, negated_conjecture)

MGT045+1.p Structural position increases monotonically with age

An organization’s structural position increases monotonically with its age.

include(’Axioms/MGT001+0.ax’)

Vx,tg, t: (organization(x) = ((greater(external_ties(z,t), external ties(x,tg)) = greater(position(z,t), position(z,ty))) and

external_ties(z,ty) = position(z,t) = position(z,tg)))) fof(assumptiong, axiom)
Vx,to, t: ((organization(x) and greater(age(z,t), age(x,tg))) = greater(external ties(z,t), external ties(z,to))) fof(assum
Vx,to, t: ((organization(x) and greater(age(z,t),age(x,to))) = greater(position(z,t), position(z, ty))) fof(lemmay, conjec

MGTO045-1.p Structural position increases monotonically with age
An organization’s structural position increases monotonically with its age.

include(’Axioms/MGT001-0.ax’)

(organization(a) and greater(external_ties(a, b), external_ties(a,c))) = greater(position(a, b), position(a, ¢)) cnf(assumpt;
(organization(a) and external_ties(a, b) = external_ties(a,c)) = position(a,b) = position(a, c) enf(assumption_64;, axiom
(organization(a) and greater(age(a,b), age(a,c))) = greater(external ties(a, b), external_ties(a, ¢)) cnf(assumption_8s,, a:
organization(sky ) cnf(lemma_433, negated_conjecture)

greater(age(sky, sks), age(sky, ska)) cnf(lemma 434, negated_conjecture)

— greater(position(sky, sks), position(ski, sks)) cnf(lemma_435, negated_conjecture)

MGT046-1.p Unendowed organization’s hazard of mortality declines with age
An unendowed organization’s hazard of mortality declines monotonically with its age.
include(’Axioms/MGT001-0.ax’)

(organization(a) and has_immunity(a, b)) = has_endowment(a) enf(assumption_1,;, axiom)

(organization(a) and greater(capability(a, ¢), capability(a, b)) and greater_or_equal(position(a, ¢), position(a,b))) =
(has_immunity(a, b) or has_immunity(a, ¢) or smaller(hazard_of mortality(a, ¢), hazard_of_mortality(a, b))) cnf(assumptios
(organization(a) and greater_or_equal(capability(a, ¢), capability(a, b)) and greater(position(a, ¢), position(a,b))) =
(has_immunity(a, b) or has_immunity(a, ¢) or smaller(hazard_of_mortality(a, ¢), hazard_of_mortality(a, b))) cnf(assumptio:
(organization(a) and capability(a, ¢) = capability(a, b) and position(a, c) = position(a,b)) = (has.immunity(a,b) or has_im
hazard_of_mortality(a, b)) enf(assumption 4,4, axiom)

(organization(a) and greater(stock_of_knowledge(a, b), stock_of_knowledge(a, ¢)) and smaller_or_equal(internal friction(a, b), i
greater(capability(a, b), capability(a, c)) cnf(assumption 5,5, axiom)

(organization(a) and smaller_or_equal(stock_of knowledge(a, b), stock_of_knowledge(a, ¢)) and greater(internal _friction(a, b), i
smaller(capability(a, b), capability(a, c)) cnf(assumption_5 4, axiom)

(organization(a) and stock_of knowledge(a, b) = stock_of_knowledge(a, ¢) and internal friction(a, b) = internal_friction(a, c))
capability(a, b) = capability(a, c) enf(assumption_5,,, axiom)

(organization(a) and greater(external_ties(a, b), external ties(a, c))) = greater(position(a, b), position(a, c)) cnf(assumpt;
(organization(a) and external ties(a, b) = external_ties(a, c)) = position(a,b) = position(a, c) cnf(assumption_6,4, axiom
(organization(a) and greater(age(a,b), age(a,c))) = greater(stock_of_knowledge(a, b), stock_of_knowledge(a, c)) cnf(assw
(organization(a) and greater(age(a,b), age(a,c))) = greater(external_ties(a, b), external ties(a, c)) cnf(assumption 85, a:
organization(a) = internal_friction(a,b) = internal friction(a, c) enf(assumption_95,, axiom)

organization(sky ) cnf(theorem_ 153, negated_conjecture)

— has_endowment(skj ) cnf(theorem_1s54, negated_conjecture)

greater(age(sky, sks), age(sky, ska)) cnf(theorem_ 155, negated_conjecture)

—smaller(hazard_of_mortality(sky, sk3), hazard_of_mortality(sky, sk )) cnf(theorem_156, negated_conjecture)

MGT048+1.p Capability decreases monotonically with its age

An organization’s capability decreases monotonically with its age.

include(’Axioms/MGT001+0.ax”)

Vx,tg, t: (organization(x) = (((greater(stock_of_knowledge(z,t), stock_of knowledge(x, tg)) and smaller_or_equal(internal fric
greater(capability (z, t), capability (z, tp))) and ((smaller_or_equal(stock_of_knowledge(z, t), stock_of knowledge(z, t9)) and gre
smaller(capability(x, t), capability(x, t9))) and ((stock_of_knowledge(z,t) = stock_of knowledge(z, tg) and internal friction(z,
internal_friction(z, tg)) = capability(z,t) = capability(z, ty)))) fof(assumptions, axiom)
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Vx,to, t: (organization(xz) = stock_of knowledge(x,t) = stock_of knowledge(z, o)) fof(assumption,, axiom)
Yz, to, t: ((organization(x) and greater(age(z,t),age(x,to))) = greater(internal friction(z, t), internal friction(z, t))) fof
Yz, o, t: ((organization(z) and greater(age(z,t), age(x,ty))) = smaller(capability(x,t), capability(z,o))) fof(lemmay, cos

MGT048-1.p Capability decreases monotonically with its age

An organization’s capability decreases monotonically with its age.

include(’Axioms/MGT001-0.ax’)

(organization(a) and greater(stock_of_knowledge(a, b), stock_of_knowledge(a, ¢)) and smaller_or_equal(internal_friction(a, b), i
greater(capability(a, b), capability(a, c)) cnf(assumption_5s,, axiom)

(organization(a) and smaller_or_equal(stock_of knowledge(a, b), stock_of knowledge(a, ¢)) and greater(internal friction(a, b), i
smaller(capability(a, b), capability(a, ¢)) cnf(assumption 544, axiom)

(organization(a) and stock_of_knowledge(a, b) = stock_of knowledge(a, ¢) and internal friction(a, b) = internal friction(a, c))
capability(a, b) = capability(a, c) cnf(assumption_55,, axiom)

organization(a) = stock_of knowledge(a, b) = stock_of knowledge(a, c) cnf(assumption 1045, axiom)

(organization(a) and greater(age(a,b), age(a,c))) = greater(internal friction(a, b), internal_friction(a, ¢)) cnf(assumption
organization(skj ) cnf(lemma_537, negated _conjecture)

greater(age(sky, sks), age(sky, ska)) cnf(lemma_b3g, negated_conjecture)

—smaller(capability(ski, sks), capability(sky, sko)) cnf(lemma_b39, negated_conjecture)

MGTO049+1.p Structural position does not vary with its age

An organization’s structural position does not vary with its age.

include(’Axioms/MGT001+0.ax”)

Vx,tg, t: (organization(x) = ((greater(external_ties(z,t), external ties(x,tg)) = greater(position(z,t), position(z,ty))) and

external_ties(z,ty) = position(z,t) = position(z,tg)))) fof(assumptiong, axiom)
Vx,to, t: (organization(x) = external_ties(z,t) = external_ties(z, o)) fof(assumption, , axiom)
Vx,to, t: ((organization(x) and greater(age(z,t), age(x,to))) = position(z,t) = position(z,tg)) fof(lemmag, conjecture)

MGT049-1.p Structural position does not vary with its age
An organization’s structural position does not vary with its age.
include(’ Axioms/MGT001-0.ax’)

(organization(a) and greater(external_ties(a, b), external_ties(a,c))) = greater(position(a, b), position(a, c)) cnf(assumpt;
(organization(a) and external_ties(a, b) = external_ties(a,c)) = position(a,b) = position(a, c) cnf(assumption_65;, axiom
organization(a) = external_ties(a,b) = external_ties(a, c) enf(assumption_114,, axiom)

organization(sky ) cnf(lemma_633, negated_conjecture)

greater(age(sky, sks), age(sky, ska)) cnf(lemma_634, negated_conjecture)

position(sky, sks) # position(sky, ska) cnf(lemma_635, negated_conjecture)

MGTO050-1.p Unendowed organization’s hazard of mortality increases with age
An unendowed organization’s hazard of mortality increases with its age.
include(’Axioms/MGT001-0.ax’)

(organization(a) and has_immunity(a, b)) = has_endowment(a) cnf(assumption_1,;, axiom)

(organization(a) and greater(capability(a, ¢), capability(a, b)) and greater_or_equal(position(a, ¢), position(a,b))) =
(has_immunity(a, b) or has_immunity(a, ¢) or smaller(hazard_of_mortality(a, ¢), hazard_of_mortality(a,b))) cnf(assumptios
(organization(a) and greater_or_equal(capability(a, ¢), capability(a, b)) and greater(position(a, ¢), position(a,b))) =
(has_immunity(a, b) or has_immunity(a, ¢) or smaller(hazard_of_mortality(a, ¢), hazard_of_mortality(a, b))) cnf(assumptio:
(organization(a) and capability(a, ¢) = capability(a, b) and position(a, ¢) = position(a, b)) = (has.immunity(a,b) or has_imi
hazard_of_mortality(a, b)) enf(assumption 4,4, axiom)

(organization(a) and greater(stock_of_knowledge(a, b), stock_of_knowledge(a, ¢)) and smaller_or_equal(internal_friction(a, b), i
greater(capability(a, b), capability(a, ¢)) cnf(assumption 5,5, axiom)

(organization(a) and smaller_or_equal(stock_of knowledge(a, b), stock_of knowledge(a, ¢)) and greater(internal friction(a, b), i
smaller(capability(a, b), capability(a, c)) cnf(assumption_5 4, axiom)

(organization(a) and stock_of knowledge(a, b) = stock_of_knowledge(a, ¢) and internal friction(a, b) = internal_friction(a, c))
capability(a, b) = capability(a, c) enf(assumption_5,,, axiom)

(organization(a) and greater(external_ties(a, ), external ties(a, c))) = greater(position(a, b), position(a, c)) cnf(assumpt;
(organization(a) and external_ties(a, b) = external_ties(a, c)) = position(a,b) = position(a, c) cnf(assumption_6,4, axiom
organization(a) = stock_of knowledge(a,b) = stock_of_knowledge(a, c) cnf(assumption_105,, axiom)

organization(a) = external_ties(a,b) = external ties(a, c) cnf(assumption_115;, axiom)

(organization(a) and greater(age(a,b), age(a,c))) = greater(internal_friction(a, b), internal friction(a, c)) enf(assumption
organization(skj ) cnf(theorem_3s53, negated_conjecture)

— has_endowment(sk; ) cnf(theorem 354, negated_conjecture)

greater(age(sky, sks), age(sky, ska)) cnf(theorem_ 355, negated_conjecture)
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— greater(hazard_of_mortality(sky, sks), hazard_of_mortality (sky, sks)) cnf(theorem_ 356, negated_conjecture)

MGTO052+1.p The environment at any time is similar with itself

include(’ Axioms/MGT001+0.ax’)

Vx,to, t: (dissimilar(x, tg,t) <= (organization(z) and —is_aligned(z,ty) <= is_aligned(x,t))) fof(definitions, axiom)
Ve, t: - dissimilar(z, ¢, t) fof(background_assumption, , conjecture)

MGTO052-1.p The environment at any time is similar with itself
include(’ Axioms/MGT001-0.ax’)

dissimilar(a, b,¢) = organization(a cnf(definition_ 259, axiom)

)
dissimilar(a, b,¢) = (is_aligned(a,b) or is_aligned(a, c)) cnf(definition 230, axiom)
(dissimilar(a, b, ¢) and is_aligned(a, b)) = —is_aligned(a,c) cnf(definition 23, , axiom)
(organization(a) and is_aligned(a, b)) = (is_aligned(a,b) or dissimilar(a, b, c)) cnf(definition 235, axiom)
(organization(a) and is_aligned(a, b)) = (is_aligned(a,c) or dissimilar(a, b, c)) enf(definition 233, axiom)
(organization(a) and is_aligned(a, b)) = (is_aligned(a,c) or dissimilar(a, c, b)) cnf(definition 234, axiom)
(organization(a) and is_aligned(a, b)) = (is_aligned(a,b) or dissimilar(a, c, b)) cnf(definition 235, axiom)
dissimilar(sky, sko, sko) cnf(background_assumption_14, negated_conjecture)

MGTO053+1.p The dissimilarity relation is symmetric

include(’Axioms/MGT001+0.ax’)

Vx,to, t: (dissimilar(x, ty,t) <= (organization(z) and —is_aligned(z,ty) <= is_aligned(z,t))) fof(definitions, axiom)
YV, t1, to: (dissimilar(z, t1,t2) <= dissimilar(z,t9,t1)) fof(lemmay, conjecture)

MGTO053-1.p The dissimilarity relation is symmetric
include(’Axioms/MGT001-0.ax’)

dissimilar(a, b,¢) = organization(a
dissimilar(a, b,c) = (is_aligned(a,
(dissimilar(a, b, ¢) and is_aligned(a

cnf(definition 299, axiom)
or is_aligned(a, c)) cnf(definition 230, axiom)
c ,b)) = -—is_aligned(q,c) cnf(definition 23, axiom)
(organization(a) and is_aligned(a, b)) = (is_aligned(a,b) or dissimilar(a, b, c)) cnf(definition 232, axiom)
(organization(a) and is_aligned(a, b)) = (is_aligned(a,c) or dissimilar(a,b, c)) cnf(definition 233, axiom)
(organization(a) and is_aligned(a, b)) = (is_aligned(a, ¢) or dissimilar(a, ¢, b)) cnf(definition 234, axiom)
(organization(a) and is_aligned(a, b) (is_aligned(a, b) or dissimilar(a, c, b)) cnf(definition 235, axiom)
dissimilar(sky, sko, sk3) or dissimilar(sky, sks, ska) cnf(lemma_734, negated_conjecture)
dissimilar(sky, sko,skz) = dissimilar(sky, sko, sks) cnf(lemma_737, negated _conjecture)
dissimilar(sky, sks,ska) = dissimilar(sky, sk, sko) cnf(lemma_735, negated _conjecture)
dissimilar(sky, sks, sko) = — dissimilar(sky, sko, sks) cnf(lemma_739, negated_conjecture)

)
b)
b)
)
)
)
) =

MGTO054+1.p Hazard of mortality increases in a drifting environment

An unendowed organization’s hazard of mortality increases with age in a drifting environment.
include(’Axioms/MGT001+0.ax’)

Vz,t: ((organization(z) and —has_endowment(x)) = - has_immunity(z,t)) fof(assumption, , axiom)

Vx,to, t: ((organization(z) and has_immunity(z,ty) and —has_.immunity(z,t)) = greater(hazard_of_mortality(x,t), hazard_o
Vx,to, t: (dissimilar(x,ty,t) <= (organization(z) and —is_aligned(z,ty) <= is_aligned(z,t))) fof(definitions, axiom)
Vx,t: ((organization(z) and age(x,t) = 0) = is_aligned(x,t)) fof(assumption, 5, axiom)

Vx,to, t: ((organization(x) and is_aligned(z,to) and —is_aligned(z,t)) = greater(capability(z,tg), capability(z,t))) fof(as
Va,to,t: ((organization(x) and age(x,to) = 0) = (greater(age(z,t),sigma) <= dissimilar(x,to,t))) fof(assumption, 5, a
Yz, 1o, t: ((organization(z) and —has_immunity(x,ty) and —has_immunity(z,t) and greater(capability(x, t), capability(z,to))

greater(hazard_of_mortality(x, to), hazard_of_mortality(z,t))) fof(assumption; 4, axiom)
Vx,tg, t1,te: ((organization(z) and —has_endowment(z) and age(x,tg) = 0 and smaller_or_equal(age(z, t1),sigma) and greate
greater(hazard_of_mortality(x, t2), hazard_of_mortality(z, ¢1))) fof(theorems, conjecture)

MGTO054-1.p Hazard of mortality increases in a drifting environment
An unendowed organization’s hazard of mortality increases with age in a drifting environment.

include(’ Axioms/MGT001-0.ax’)

(organization(a) and has_immunity(a, b)) = has_endowment(a) enf(assumption_144, axiom)

(organization(a) and has_immunity(a, b)) = (has_immunity(a,c) or greater(hazard_of mortality(a, ¢), hazard_of_mortality(a
dissimilar(a, b,¢) = organization(a) cnf(definition 249, axiom)
dissimilar(a, b,c) = (is_aligned(a,b) or is_aligned(a, c)) cnf(definition 247, axiom)

(dissimilar(a, b, ¢) and is_aligned(a,b)) = —is_aligned(a, c) cnf(definition_245, axiom)

(organization(a) and is_aligned(a, b)) (is_aligned(a, b) or dissimilar(a, b, c) cnf(definition_243, axiom
(organization(a) and is_aligned(a, b)) (is_aligned(a, ¢) or dissimilar(a, b, ¢)

(organization(a) and is_aligned(a, b)) (is_aligned(a, ¢) or dissimilar(a, ¢, b)
( (a) (a,b)) (is_aligned(a, b) or dissimilar(a, ¢, b)

cnf(definition 244, axiom
cnf(definition 245, axiom
cnf(definition 244, axiom

= ) )
= ) )
= ) )
organization(a) and is_aligned(a, = ) )
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(a) and age(a,b) = 0) = is_aligned(a,b) cnf(assumption_13,,, axiom)

organization(a) and is_aligned(a, b)) = (is_aligned(a, c) or greater(capability(a, b), capability(a,c))) cnf(assumption_14,
(
(

(organization(a

(

(organization(a) and age(a,b) = 0 and greater(age(a, c),sigma)) = dissimilar(a, b, ¢) cnf(assumption_15,44, axiom)
(

(

o — — —

organization(a) and age(a,b) = 0 and dissimilar(a, b,c)) = greater(age(a, c),sigma) cnf(assumption_155, axiom)
organization(a) and greater(capability(a, c), capability(a,b))) = (has_immunity(a,b) or has_immunity(a, c) or greater(haza

organization(sky ) cnf(theorem_ 559, negated_conjecture)

— has_endowment(sk; ) cnf(theorem 553, negated_conjecture)

age(sky,ske) =0 cnf(theorem_554, negated_conjecture)

smaller_or_equal(age(sky, skg), sigma) cnf(theorem 555, negated_conjecture)

greater(age(sky, sky), sigma) cnf(theorem_ 556, negated_conjecture)

greater(sigma, 0) cnf(theorem_557, negated_conjecture)

- greater(hazard_of_mortality(sky, sky ), hazard_of_mortality(sk, sks)) cnf(theorem 553, negated_conjecture)

MGTO056+1.p Conditions for a constant then jumping hazard of mortality 2

When (‘eta’ >= ‘sigma’) in a drifting environment, an endowed organization’s hazard of mortality remains constant

until age ‘eta’ and then jumps to a higher level in a drifting environment.

include(’Axioms/MGT001+0.ax’)

Vz: (has_endowment(x) <= Vt: (organization(x) and (smaller_or_equal(age(z,t), eta) = has_immunity(x,t)) and (greater(
— has_immunity(z, t)))) fof(definition; , axiom)

Vx,to, t: ((organization(z) and has_immunity(z, o) and has_immunity(z,t)) = hazard_of_mortality(z,ty) = hazard_of_mort:
Y, to, t: ((organization(x) and has_immunity(x,tg) and —has_immunity(x,t)) = greater(hazard_of mortality(x,t), hazard_o
Vx,to, t1,t2: ((organization(z) and has_endowment(z) and age(z,t9) = 0 and smaller_or_equal(age(x,t1), eta) and greater(ag
(greater(hazard_of_mortality(x, t2), hazard_of_mortality(z,¢;)) and hazard_of_mortality(x, t;) = hazard_of_mortality(x, to)))

MGTO056-1.p Conditions for a constant then jumping hazard of mortality 2

When (‘eta’ >= ‘sigma’) in a drifting environment, an endowed organization’s hazard of mortality remains constant

until age ‘eta’ and then jumps to a higher level in a drifting environment.

include(’ Axioms/MGT001-0.ax’)

has_endowment(a) = organization(a) cnf(definition_13;, axiom)

(has_endowment(a) and smaller_or_equal(age(a,b),eta)) = has_immunity(a, b) cnf(definition_135, axiom)
(has_endowment(a) and greater(age(a, b),eta)) = —has immunity(a,b) cnf(definition_133, axiom)

organization(a) = (smaller_or_equal(age(a,sk;(a)), eta) or greater(age(a,sk;(a)), eta) or has_endowment(a)) cnf(definit]
organization(a) = (smaller_or_equal(age(a,ski(a)),eta) or has.immunity(a,ski(a)) or has_endowment(a)) cnf(definition
(organization(a) and has_immunity(a, sky(a))) = (greater(age(a,sk;(a)),eta) or has_endowment(a)) cnf(definition_ 154, ¢
(organization(a) and has_immunity(a, ski(a))) = (has_immunity(a,sk;(a)) or has_endowment(a)) cnf(definition_137, axi
(organization(a) and has_immunity(a, b) and has_immunity(a, c)) = hazard_of_mortality(a, b) = hazard_of_mortality(a, c)
(organization(a) and has_immunity(a,b)) = (hasiimmunity(a, c) or greater(hazard_of_mortality(a, c), hazard_of_mortality(a
organization(sks) cnf(lemma_949, negated_conjecture)

has_endowment(sks) cnf(lemma_941, negated_conjecture)

age(ska,sk3) =0 cnf(lemma_942, negated_conjecture)

smaller_or_equal(age(sks, sky), eta) cnf(lemma_943, negated_conjecture)

greater(age(ska, sks), eta) cnf(lemma_944, negated_conjecture)

greater_or_equal(eta, sigma) cnf(lemma_945, negated_conjecture)

greater(sigma, 0) enf(lemma_946, negated_conjecture)

greater (hazard_of_mortality (ske, sks ), hazard_of_mortality(ske, sks)) = hazard_of_mortality(sks, sks) # hazard_of_mortality (s

MGTO057+1.p Conditions for a constant then increasing hazard of mortality

In a drifting environment, an endowed organization’s hazard of mortality is constant during the period of immunity;

beyond the period of immunity, the hazard rises with age.

include(’Axioms/MGT001+0.ax’)

Vz: (has_endowment(x) <= Vt: (organization(x) and (smaller_or_equal(age(z,t), eta) = has immunity(x,t)) and (greater(
— has_immunity(z, t)))) fof(definition; , axiom)

Vi, to, t: ((organization(z) and has_immunity(z, ¢p) and has_immunity(x,¢)) = hazard_of_mortality(z, ty) = hazard_of_mort:
Vx,t, t: ((organization(x) and has_immunity(z,ty) and —has_immunity(z,t)) = greater(hazard_of_mortality(x,t), hazard_o
Y, to, t1,te: ((organization(z) and has_endowment(z) and age(z,ty) = 0 and smaller_or_equal(age(z,t1), eta) and greater(ag
(greater(hazard_of_mortality(x, t5), hazard_of mortality(z,¢;)) and hazard_of_mortality(x, t;) = hazard_of mortality(x, to)))

MGTO057-1.p Conditions for a constant then increasing hazard of mortality

In a drifting environment, an endowed organization’s hazard of mortality is constant during the period of immunity;
beyond the period of immunity, the hazard rises with age.

include(’Axioms/MGT001-0.ax’)
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has_endowment(a) = organization(a) cnf(definition_ 131, axiom)

(has_endowment(a) and smaller_or_equal(age(a,b),eta)) = has_immunity(a,b) cnf(definition_ 132, axiom)
(has_endowment(a) and greater(age(a,b),eta)) = —has_immunity(a,b) cnf(definition_133, axiom)

organization(a) = (smaller_or_equal(age(a,ski(a)),eta) or greater(age(a,ski(a)), eta) or has_endowment(a)) cnf(definiti
organization(a) = (smaller_or_equal(age(a,sk;(a)), eta) or has_immunity(a, sk;(a)) or has_endowment(a)) cnf(definition
(organization(a) and has_immunity(a, ski(a))) = (greater(age(a,ski(a)),eta) or has_endowment(a)) cnf(definition_13g, :
(organization(a) and has_immunity(a,ski(a))) = (has_immunity(a,sk;(a)) or has_endowment(a)) cnf(definition_137, axi
(organization(a) and has_immunity(a, b) and has_.immunity(a, c)) = hazard_of_mortality(a, b) = hazard_of_mortality(a, c)
(organization(a) and has_immunity(a, b)) = (has_immunity(a, c) or greater(hazard_of_mortality(a, ¢), hazard_of_mortality(a.
organization(sks) cnf(theorem_649, negated_conjecture)

has_endowment(sks) cnf(theorem_ 641, negated_conjecture)

age(ska,skg) =0 cnf(theorem_ 642, negated_conjecture)

smaller_or_equal(age(sko, sky4), eta) cnf(theorem_ 643, negated_conjecture)

greater(age(skz, sks ), eta) cnf(theorem 644, negated_conjecture)

greater(eta, 0) cnf(theorem_645, negated_conjecture)

greater (hazard_of_mortality(ske, sks ), hazard_of_mortality(ske, sks)) = hazard_of_mortality(sks, sks) # hazard_of_mortality (s

ki
ky
)

MGTO058+1.p An organization’s position cannot be both fragile and robust

include(’Axioms/MGT001+0.ax’)

Va: (fragile_position(z) <= Vt: ((smaller_or_equal(age(z,t),sigma) = positional_advantage(z,t)) and (greater(age(z,t), sig
— positional_advantage(z,t)))) fof(definitions, axiom)

Va: (robust_position(z) <= Vt: ((smaller_or_equal(age(zx,t),tau) = —positional_advantage(z,t)) and (greater(age(x,t), ta
positional_advantage(z,t)))) fof(definitiony, axiom)

Va: ((organization(z) and Jto: age(x,tp) = 0 and greater_or_equal(sigma, 0) and greater_or_equal(tau,0)) = - fragile_positic

MGTO058-1.p An organization’s position cannot be both fragile and robust
include(’Axioms/MGT001-0.ax’)

(fragile_position(a) and smaller_or_equal(age(a, b),sigma)) = positional_advantage(a, b) cnf(definition_ 330, axiom)
(fragile_position(a) and greater(age(a,b),sigma)) = - positional_advantage(a,b) cnf(definition_331, axiom)
smaller_or_equal(age(a, skq(a)),sigma) or greater(age(a,sk;(a)), sigma) or fragile_position(a) cnf(definition 335, axiom)
smaller_or_equal(age(a, ski(a)), sigma) or positional_advantage(a, ski(a)) or fragile_position(a) cnf(definition_ 333, axiom)
positional_advantage(a, ski(a)) = (greater(age(a,sk(a)),sigma) or fragile_position(a)) cnf(definition_334, axiom)
positional advantage(a, skq(a)) = (positional_advantage(a,ski(a)) or fragile_position(a)) cnf(definition_335, axiom)
(robust_position(a) and smaller_or_equal(age(a, b), tau)) = —positional_advantage(a, b) cnf(definition_434, axiom)
(robust_position(a) and greater(age(a, b),tau)) = positional_advantage(a,b) cnf(definition 437, axiom)
smaller_or_equal(age(a, ska(a)), tau) or greater(age(a, ska(a)), tau) or robust_position(a) cnf(definition_43g, axiom)
positional_advantage(a, sko(a)) = (smaller_or_equal(age(a,skz(a)), tau) or robust_position(a)) cnf(definition 439, axiom)
positional_advantage(a, ska(a)) or greater(age(a,ska(a)), tau) or robust_position(a) cnf(definition 440, axiom)
positional_advantage(a, ska(a)) = (positional_advantage(a,ska(a)) or robust_position(a)) cnf(definition_44;, axiom)
organization(sks) cnf(lemma_1042, negated_conjecture)

age(sks,sky) =0 cnf(lemma_1043, negated_conjecture)

greater_or_equal(sigma, 0) cnf(lemma_1044, negated_conjecture)

greater_or_equal(tau, 0) cnf(lemma_1045, negated_conjecture)

fragile_position(sks) cnf(lemma_1046, negated_conjecture)

robust_position(sks) cnf(lemma_1047, negated_conjecture)

MGTO059+1.p Hazard of mortality is constant during periods of immunity

An organization’s hazard of mortality is constant during periods in which it has immunity.
include(’Axioms/MGT001+0.ax’)

Va,t: (organization(z) = ((hasimmunity(z,¢) = hazard_of_mortality(z,t) = very_low) and (—has_immunity(x,t) =
(((is-aligned(zx,t) and positional_advantage(x,t)) = hazard_of_mortality(x,t) = low) and ((—is_aligned(z,t) and positional
hazard_of_mortality(z,?) = mod;) and ((is_aligned(z,t) and — positional_advantage(x,?)) = hazard_of_mortality(z,t) =
mods) and ((—is_aligned(z,t) and - positional_advantage(z,t)) = hazard_of_mortality(z,t) = high))))) fof(assumption,
Vx,to, t: ((organization(z) and has_immunity(z,ty) and has_immunity(z,t)) = hazard_of_mortality(z, ty) = hazard_of_mort:

MGT059-1.p Hazard of mortality is constant during periods of immunity

An organization’s hazard of mortality is constant during periods in which it has immunity.
include(’Axioms/MGT001-0.ax’)

(organization(a) and has_immunity(a, b)) = hazard_of_mortality(a,b) = very_low cnf(assumption_175,, axiom)
(organization(a) and is_aligned(a, b) and positional_advantage(a, b)) = (has_immunity(a,b) or hazard_of_mortality(a, b) =
low) cnf(assumption_1755, axiom)
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(organization(a) and positional_advantage(a,b)) = (has_immunity(a,b) or is_aligned(a, b) or hazard_of_mortality(a,b) =

mody) cnf(assumption_17,,, axiom)

(organization(a) and is_aligned(a, b)) = (has_immunity(a,b) or positional_advantage(a, b) or hazard_of_mortality(a, b) =
mods) enf(assumption_17;;, axiom)

organization(a) = (has_immunity(a,b) or is_aligned(a, b) or positional_advantage(a,b) or hazard_of mortality(a,b) =
high) enf(assumption_1745, axiom)

organization(sky ) cnf(assumption_2;,, negated_conjecture)

has_immunity(sky, ska) cnf(assumption_244, negated_conjecture)

has_immunity(sky, sks) cnf(assumption_244, negated_conjecture)

hazard_of_mortality(sky, ska) # hazard_of_mortality(sky, sks) enf(assumption_2,,, negated_conjecture)

MGTO060+1.p Hazard of mortality is lower during periods of immunity

An organization’s hazard of mortality is lower during periods in which it has immunity than in periods in which it

does not.

include(’Axioms/MGT001+0.ax’)

Vz,t: (organization(z) = ((hasiimmunity(z,t) = hazard_of mortality(z,t) = very_low) and (—has_immunity(z,?) =
(((is-aligned(x,t) and positional_advantage(x,?)) = hazard_of_mortality(x,t) = low) and ((—is_aligned(z,t) and positional
hazard_of_mortality(x,¢) = mod; ) and ((is-aligned(z,t) and — positional advantage(z,t)) = hazard_of_mortality(z,t) =
mods) and ((—is_aligned(z,t) and - positional_advantage(z,t)) = hazard_of mortality(xz,t) = high))))) fof(assumption,
greater(high, mod;) fof(assumption_18a, axiom)

greater(mody, low) fof(assumption_18b, axiom)
greater(low, very_low) fof(assumption_18¢, axiom)
greater(high, mods) fof(assumption_18d, axiom)
greater(moda, low) fof(assumption_18e, axiom)

Vx,to, t: ((organization(z) and has_immunity(z, o) and —has_immunity(z,t)) = greater(hazard_of_mortality(x,t), hazard_o

MGTO060-1.p Hazard of mortality is lower during periods of immunity

An organization’s hazard of mortality is lower during periods in which it has immunity than in periods in which it
does not.

include(’ Axioms/MGT001-0.ax’)

(organization(a) and has_immunity(a, b)) = hazard_of_mortality(a, b) = very_low cnf(assumption_17;,, axiom)
(organization(a) and is_aligned(a, b) and positional_advantage(a, b)) = (has.immunity(a,b) or hazard_of_mortality(a,b) =
low) cnf(assumption_175, axiom)

(organization(a) and positional_advantage(a,b)) = (has_immunity(a,b) or is_aligned(a, b) or hazard_of_mortality(a,b) =
mody) cnf(assumption_17,,, axiom)

(organization(a) and is_aligned(a, b)) = (has_immunity(a,b) or positional_advantage(a, b) or hazard_of_mortality(a, b) =
mods) cnf(assumption_ 1745, axiom)

organization(a) = (has_immunity(a,b) or is_aligned(a, b) or positional_advantage(a, b) or hazard_of_mortality(a, b) =
high) enf(assumption_1745, axiom)

greater(high, mod;) cnf(assumption_18a,-, axiom)

greater(mody, low) cnf(assumption_18bgg, axiom)

greater(low, very_low) cnf(assumption_18cs,, axiom)

greater (high, mods) cnf(assumption_18d,, axiom)

greater(moda, low) cnf(assumption_18e,, , axiom)

organization(sky ) cnf(assumption_3,,, negated_conjecture)

has_immunity(sky, ska) cnf(assumption_3 44, negated_conjecture)

— has_immunity(sky, sks) cnf(assumption_3,,, negated_conjecture)

- greater (hazard_of_mortality(sky, sks ), hazard_of_mortality(sk, ska)) cnf(assumption_3,5, negated_conjecture)

MGT066+41.p Inequalities.
include(’Axioms/MGT001+40.ax’)

MGTO066-1.p Inequalities.
include(’Axioms/MGT001-0.ax’)



