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        some dath ilani are more Chaotic than others, but
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        This story begins in a place that would be, as seen by some other places, a high-trust society.  It happens that this place has no histories to call upon of earlier, lower-trust societies.  It is expected by this society that this historical amnesia will end up not being relevant to the vast, vast supermajority of its members.  Had they thought otherwise, they would have chosen otherwise.  They try to plan out everything important that way, and then not plan out everything else to the point where it stops being fun.  It's that kind of society, you see, the kind with prediction markets and policy goals.



The last plane trip of Keltham's first life starts out uneventful.  He boards the aircraft, strolls a third of the way down the aisle with his eyes assessing all he passes, and then sits next to the first person who looks like a more promising seat-partner than all of the previous people he passed.  This is a woman reading alt 9, book 3 of Reckless Investor Miyalsvor, a book series not entirely ungermane to his own life interests.  Keltham takes out his own copy of Three to Infinity by Petheriel, reading it long enough for it to be a costly signal that he actually cares about the book's content.  Maybe a conversation will start, maybe it won't.

The woman's name is Thellim!  She is actually a fiction matchmaker, whose interest in reckless investing is purely as fiction!  She does not aspire at all to the impossible (and even self-contradictory) Art of investing in ways contrary to other investors' wisdom even as all other investors try to do the same.

"Mad Investor Chaos", as he sometimes calls himself, sees no profits to be reaped from further conversation here.  After a bit of further cognition, Keltham decides that the previously viewed portions of airplane didn't contain any significant promises he was passing up, and it's not worth moving seats to go looking again.  He gambled and lost, and may as well finish reading his book.

The two of them pass the plane trip mostly reading quietly to themselves, until the point where the plane crashes and everyone dies.
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        This place is very cold, and very flat, and has no particular distinguishing features. Miles away there is smoke in the air, as from a chimney. 

 

Farther miles away there's a big soap-bubble force-field kind of thing.
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        Shakingly, but not slowly, Keltham rolls to his feet, does a rapid body-check to see if he has any detectable injuries after his plane crashed and his - head came off, he is reasonably sure he remembers the sensation of his head being literally ripped off his neck.  It does seem to be back on, though.

Somewhat gingerly, Keltham turns his head around to check for anything resembling a familiar or unfamiliar threat.
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        Plausibly threatening: the cold. It's really quite cold. The.....shrubs? They're low to the ground and look spiky but not particularly threatening.

 

There's really not that much else. It doesn't look like a place that has been particularly touched by human habitation. 

The soap-bubble forcefield thing looks deliberate. It rises to the same height everywhere, hard to judge from here but at least fifty feet, and there's motion faintly visible on the other side of it, hard to pick out at this distance and through the distortion, moving four and six-legged shapes.
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        ..and the direction with smoke in the air?
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        The smoke is maybe rising out of a building, or something else grey and square and purposeful. It's not very far from an edge of the soap bubble. Between here and there there's frozen tundra, and some small stunted trees. 
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        Keltham takes a few moments to update his store of hypotheses on all this startling new evidence, computing at the lightning speed of sheer wordless guessing that the posterior sums up to -
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        - nothing.  Yeah, he's got nothing.
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        Mad Investor Chaos heads off, at a brisk heat-generating stride, in the direction of the smoke.  It preserves optionality between targeting the possible building and targeting the force-bubble nearby.
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        Up a little closer, it's clearly a building, or actually a cluster of them, all of them one story high, all of them made of grey stone, or painted like they're made of grey stone. There's...what might be people, walking between the buildings periodically.

The sun moves across the sky, but not down in it.

It's really cold.
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        Yes, thank you sensorium, he is aware now that it is quite cold, that is why he is not carefully thinking through all of this in much more detail in advance, and is instead running towards the possible heat source whilst also generating more heat that way himself.
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        When he gets close enough people see him. They - turn and wave, nonchalantly, and then keep going; apparently the presence of a person racing across the tundra inappropriately dressed for the weather isn't notable in itself. 
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        Possibility 1: that people materialize around here after death and run in towards the nearest buildings all the time.

Possibility 2: that the people seeing him have entirely misinterpreted him as some other phenomenon not in need of heat.

Possibility 3: that it is BUTT-CHILLINGLY COLD and he needs to KEEP RUNNING into the nearest enterable building.
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        Its door swings open for him. Startled people turn to look at him now. 

 

"Something incomprehensible?" one of them says.
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        OH GOOD WARMTH.  "Keltham," he says between breaths, tapping himself.  "Dath ilan," making the gesture for thing A coming from thing B.  "I died in a plane crash and woke up here.  Hope somebody here speaks Baseline or has a universal translator device."
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        - they glance at a girl in the corner.
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        She casts Tongues. "Say that again?" she says, in Baseline.
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        "Keltham.  Dath ilan.  I died in a plane crash and woke up here.  What's the correlation between the strange gesture you just did, and your ability to communicate with me when you could not do so previously?"(*)

(*This sentence takes less than half as many syllables to say in Baseline as in Taldane.)
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        " - I cast Tongues, because it's a translation spell and you were speaking an unfamiliar language. You died and woke up here? This isn't an afterlife."
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        "Yeah, I was wondering if there'd been a mistake or systemic hiccup.  I'd perhaps ask you how to get to a place-people-go-when-they-are-dead, but I feel like first this possible systemic hiccup should be checked for profit potential."
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        " - that's a phrasing. Uh, I think Golarion ....hmmm. I think probably most dying people would rather show up in Golarion than in a proper afterlife, but they're probably wrong about that? I hadn't really thought about it before because I have never heard of such a mistake."
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        "I know nothing of this subject matter, at all.  So far as my people know, when you die, either Civilization manages to retrieve your brain-soul and wake you up much later, or you stop existing.  I died under circumstances where my brain-soul could not reasonably have been saved.  That I continue to exist at all is an unexplained violation of all expected laws of existence from my perspective.  If the same holds true from your perspective - does my new world also have proverbs about violations of previously holding generalizations being interesting and profitable in proportion to the degree of previous belief in the generalization that was violated?"*

Keltham has NO idea what is going on but he is SO ready to profit from it, he has been waiting ALL HIS (short) LIFE for something generalization-violating to profit from.

(*All of this is also much faster to say in Baseline.)
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"...dead people usually go to afterlives," she says. Start with the bit you are confident about. "They don't cease to exist entirely, usually, that sounds awful. Some people get eaten in their afterlives but it's not, you know, a common thing - and you can just not go to Abaddon, which is the afterlife where you get eaten - sorry, the translation's very -

- very -

- do you mean basically the thing where if you want to be a fabulously rich adventurer you'd better have a damn good reason why the tomb you want to rob hasn't been robbed already, but generalized to everything? We ...don't have a proverb for that, I don't think it does generalize to everything, most things the reason why no one's dealt with them is that no one powerful could make that much money off it, and it wouldn't be much fun -"
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        "Sounds like your universe is nothing like my universe.  We don't have places-people-go-when-they-are-dead.  We don't have translation 'spells'.  And you don't have explicit math about inexploitable equilibria, which implies a vast amount of other missing knowledge.  If you've never previously seen people like me showing up, I'd say a glitch has occurred, and that is exactly the kind of situation where you might be able to feast on an exponentially vast buffet of profitable strategies that nobody else has tried before because they couldn't take advantage of the glitch."
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        " - well. We have not seen dead people showing up before, except if someone raises them as a zombie, or resurrects them, and the thing you described doesn't really sound like either of those things. It does seem important to, uh, get Asmodeus in touch with your world, so that we can collect the souls of your people when they die, instead of them ceasing to exist."
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        "Yeah!  Like that!  That is exactly what I am talking about!  Current exchange rates on true-deaths per labor-hour, Civilization will pay you at least a million labor-hours per soul you can save that way... though..."

Civilization lives in an extremely and to all appearances perfectly regular mathematical universe.  Being able to descend causally from it and copy people out of it does not mean you can send information back and execute trade arrangements.

"...though I'd bet at 4 to 1 that you can't actually get a two-way arrangement with Civilization.  I'm guessing Golarion can see dath ilan but dath ilan can't see Golarion.  But if we can manage to exploit any of the knowledge I have that this world doesn't, I will pay Asmodeus for his impact in grabbing any dath ilani souls that would otherwise get lost.  I've deliberately avoided fantasizing about what I'll do after I'm a billionaire because becoming a billionaire is the hard part, but I'm not actually averse to the part where I spend whatever I can't manage to spend on my own personal happiness on producing public goods."  It is said, for one thing, that this tends to impress members of the opposite sex, and so also contributes to personal happiness in the end.
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        " - all right, sounds good. Asmodeus is a god and I don't actually know that He would want a billion gold but I am sure He'll want something. I can, uh, get a priest, and let them know, about this - is it urgent, you must not age if you just stop existing when you die..."
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        "Dath ilan's got about a billion people, ten million die per year, about a hundred of those are true deaths, so Poisson-process expected three days until the next dath ilani death... except that the plane I was on just crashed which is going to double the true-death rate this year.  If Asmodeus can grab lost dath ilani from deaths that happened an hour ago, but not a day ago, that's pretty urgent.  I'd ask 'what's a god' but that is much less urgent."
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        "I don't know but maybe a priest will." She starts walking out the door and towards another building. "Gods are entities that are much smarter and much more capable and very different from humans and they set up the afterlives, Asmodeus is the one who is the patron of my country and also the most powerful one. What're ...untrue deaths, does that just mean you're able to raise them?"
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        Keltham takes a breath of warm air, puts his hands in relatively warmer places, and follows her out into the FREEZING COLD.  "Not yet, gonna take a much higher tech level.  If they're dying under controlled circumstances we pump enough vitrifactants through them to prevent ice crystal formation, chill 'em down to liquid nitrogen temperatures, atoms move around but they move in one-to-one flows which seem pretty likely to map cognitively distinct start states to physically distinguishable end states.  Later, when we can, we'll scan the brain and figure out who the person was and rematerialize that person.  True death is when your plane crashes and splatters your brain all over the place and lets the pieces rot in the sun or burns them in jet fuel, a process which maps many distinct possible people onto overlapping entropized ash heaps."  Keltham has, a quite short time previously, spent some very long minutes contemplating this fact and trying really hard to think of some incredibly clever way to have it not happen to him.
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        "Well, I'm starting to run out of room on this wall, so forgive me if I write that down in dath ilani shorthand," says Keltham.

    \ z. t1(z) -> ~t2(z)
    \ h. t3(h) -> t2(h)
__________________

    \ q. t1(q) -> ~t3(q)

"Now this is a valid reasoning rule to be sure," says Keltham, "but just like dividing over a balanced equation can be seen as multiplying by an inverse, I think we don't need to add this whole rule to our entity.  The form of this rule looks really quite similar, in some ways, to that earlier rule about Z-generalized, H-generalized, and Q-generalized.  I think we can add a smaller new rule to our entity, which already has that previous rule, and get this rule back out as a special case - like adding the inverse operation to an algebra that already has the rule about multiplying over a balanced equation, and automatically getting out the power to divide over a balanced equation."

"I don't predict, based on your past performance, that you can derive the missing rule on your own; but beliefs like that ought to be tested rather than just assumed.  Wanna surprise me?"
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        They're so upset not to get it! They're - not getting it, though. They're distracted by trying to follow the dath ilan notation and they're not quite generalizing far enough, proposing variants on the rule that aren't actually simpler. 
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        It's encouraging that his students aren't showing any visible sign of emotional disturbance at the prediction or at failing to overcome it; they have some traces of dath ilani dignity, at least.  Keltham was wondering whether a lack of training in dignity would require him to back off a little on challenges like those, but his students' dignity is unperturbed so far as he can see.



     \ h. t3(h) -> t2(h)
___________________

   \ h. ~t2(h) -> ~t3(h)


"So long as we have this reasoning tactic in our tactical repertoire - go ahead and take a moment to convince yourself that you couldn't cast an illusion violating it - we can combine it with our previous rule to get the combined rule we wanted:"



[1]    \ z. t1(z) -> ~t2(z)                (Premise)
[2]    \ h. t3(h) -> t2(h)                 (Premise)
_______________________

[3]    \ h. ~t2(h) -> ~t3(h)            (one person's modus ponens is another person's modus tollens [2])
_______________________

[4]    \ q. t1(q) -> ~t3(q)                (syllogism [1], [3])


"Anyone want to propose yet another universal rule?  Here's some shorthand language to help you express yourself:"



blue(k) \/ red(k)             "k is blue or k is red"
blue(k) /\ ~red(k)           "k is blue and k is not red"
\k. ~(blue(k) /\ red(k))    "for every k, it is not the case that (k is blue and k is red)"
blue(k) -> small(k)         "if k is blue, then k is small"
~~~blue(k)                     "it isn't wrong that k is not blue"
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        They take a while just to figure out how the symbols work and then they're full of ideas.

\k, blue(k) V ~blue(k)

blue(k) -> ~~blue(k)

~blue(k) -> ~blue(k) "That doesn't count!" "Yes it does, it's like the 1 = 1 thing!"

"Except we're not really using 'blue' to mean anything, right, we can just write those with t, like dath ilan does it-"
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        Now they're thinking with average intelligence!  While they're doing that, Keltham will helpfully write down some statements for them to decide on as valid or not valid.

((p -> q) -> p) -> p
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        "If p then q, ...if it's true that if p then q, then p...if it's true that if p then q then p, then p. Uh, I think that's...not true? Like, if p isn't true, then -"

"It's basically just saying, is p being true required from the fact that if it's true that - okay, (p -> q) -> p is not necessarily true, it could be, like, say p is 'men are immortal' and q is 'they will all become ninth-circle wizards', so obviously you can have p-> q but p is false -"

"That's not what it's asking. It's saying, if p-> q does imply p, then does that mean p is always true."

"- nooo? Like, okay, what's something where p-> q implies p? I'm just not sure that's a thing at all!"
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        "I think I see the problem.  The Taldane word 'implies' probably means all sorts of vague things besides... anyways.  Let's use 'material implication' to narrowly denote the particular kind of 'implies' I used here.  Now, we're going to have to erase this wall soon, but let's look back at the blue circles.  In particular, let's look at this blue circle containing a large red triangle, a large blue square, a small blue square, and a large red square.  The way I define material implication, we can take the statement 'For all z, z being triangular, materially implies z being red, and say that it's true of every object z, including the ones that aren't triangles.  We could look at this small blue square, and say of it truthfully, 'if a small blue square is triangular, then a small blue square is red' - the way we're defining material implication, that symbol I wrote like this," Keltham points to a -> symbol, "that would be a true thing to say.  Why define it that way?  So that the statement over here," Keltham points to \ h. red(h) -> large(h), "can be true when we evaluate it at every object h could refer to, including the objects that aren't red at all.  If we said that 'red h materially implies large h' was false whenever h wasn't red, putting a blue square in the world would mean we could not say of it, 'for every object in the world, the redness of that object materially implies its largeness'."

"Now, wanna take another shot at 'if p materially implying q materially implies p, then p'?  True across all possible worlds, or false in some of them?"
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        "So p->q implies p if there aren't any p."
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        "Well, p isn't quantified here - it's not ranging over possible objects.  p is here some proposition that could be either true or false, not an object with a property like redness.  So it's that p materially implies q whenever p is false, whether or not q is true."
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        "That seems -"

"No, that makes sense, that's like - I read a theological argument like that once -"
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        It's very hard for Keltham at this point to predict what Chelish practical-topologists will get instantly versus not at all.  Maybe once he's had longer than a day to experiment and figure it out.

He'll give them another couple of half-minutes on ((p -> q) -> p) -> p, but if they haven't gotten it by then, he'll leave coming to a definite decision about that as a homework problem, and tell them to get back to inventing other logical rules.
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        "(p -> q) if p is false, and also occasionally if p is true and the world happens to be that way. so (p -> q) -> p if the reason p implies q isn't that p is false?"

"Well, if p is false, then p->q doesn't imply p - it can't, since p is false. So if p->q does somehow imply p, then that would be...because p is true?" 

"No, it'd be not because p is false but that doesn't mean p is definitely true, we just don't know."

They're still all, to external appearances without a lot of experience reading Chelish people, very calm and unbothered by this!
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        "I'll leave that one as an exercise to try to solve afterwards - come back tomorrow with your own best guess, even if you haven't proven it, about whether it's necessarily true, necessarily false, or neither."

"Now, let me present you with a different puzzle, one that starts to lead into a higher lesson.  I was constructing an agent but, oops, I forgot to give it the 'or' concept," Keltham points to where \/ was written.  "It's got all the other concepts here like forall, and, not, implies, but darn it, I just forgot to give it the 'or' concept.  Can you form a statement that's equivalent to 'for every object h, h is red or h is blue' out of the concepts I did remember to put in?  So I can explain that important fact to my poor confused entity?"

\ h. red(h) \/ blue(h)  =  ???

"Sorry for making you clean up my mess, there," Keltham adds, "but the entity's already created and I can't redesign its mind now."
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        Giggles. 

"For every object h, h not red implies h is blue," someone calls out almost instantly.
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        Why can they - but not - nevermind.  Keltham glances at that nametag.

"Correct!  Wait, oops, I forgot to give them the 'implies' symbol too - anything you can do now?"
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        That was Asmodia.

 

"A implies B is the same as....for all h where A is true, B is true - if I try to write that out I use the implies symbol, though -"

 

 

"Kill them and start over?"
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        "Sorry, I screwed up even more, they're already sapient and Governance would take a dim view of killing them.  Or it's Golarion and they just end up in an afterlife anyways, and Hell will be annoyed if you made extra work for them."
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        "A implies B is the same as...not B implies not A - that doesn't help -"

"Construct a C, where C is everything that is in both A and B. for all h in A, h is in C," says Meritxell.

     "Where are you getting a both-A-and-B."

"- I haven't sketched out how I'd do it yet but I'm sure I could, it's obviously the sort of thing that's not hard to specify -"

     "Without 'implies', though?"

"x is in C if x is in A and x is in B. No implies."
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        "You do have the 'and' symbol.  And the 'forall' symbol, and the 'not' symbol, and the parentheses.  And the object variable symbols, of course, and the 'red' and 'blue' function symbols.  That's all you've got, though, you can't bring in Taldane language for describing things beyond that."  Keltham taps again where the whiteboard now shows, with its last gasp of open space: \ h. red(h) \/ blue(h)  =  ???
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        " \h, ~ (red(h) ^ blue(h)), ~(~red(h))^(~blue(h))?" Patxi ventures?
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        Carissa is being a bad student. This is, in part, because she is no longer in school and no longer feels with aching intensity that the entirety of her being as a person is her perfomance in school, and being lashed for inattentiveness doesn't hold the soul-consuming horror it once did either. It is in part because her mind keeps running ahead - she can't always see the answers to the specific questions, and probably she should focus her attention on them at some point, to crystalize the skill of turning all her thoughts into the crisp precise symbolic bounded versions of them, but she can see the broad outlines of what the questions let you do. Everything, maybe, if you're a god. If you're a human - 

 

How would you express 'the best outcome a human can reasonably get is to live such that when they die and go to Hell, they are useful?' For all humans - but no, she's not really making a claim about all humans, she's really only interested in the implications of this question for one human, and the other ones are relevant because she knows exactly how exceptional she is - there exists a human, such that, in the space of all eternities for that human, ordered by how strongly preferred they are, the most preferred is - well, no, it wouldn't be Hell, because of all possible eternities there are certainly some better ones -

This is of course not an argument against Hell, it's not like she could formulate any other important claims about the world either. It is an argument against sucking at thinking. It is an argument for - if there were a book that tried to convince you, what would it say -
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        "Indeed, or rather, we just need the second part - a red object counts as 'red or not-blue', we don't demand that only one side be true."

In that last bit of improvised whiteboard, Keltham extends his last equation, and then writes down one more on the edge of the wall below:

\h. blue(h) \/ red(h)   =   ???   =   \h. ~red(h) -> blue(h)   =    \h. ~(~blue(h) /\ ~red(h))
\h. blue(h) /\ red(h)   =   \h. ~(~red(h) \/ ~blue(h))   =   ~(red(h) -> ~blue(h))

"Now, given that - if you have 'not' - you can make 'and' out of 'or', or make 'or' out of 'and', or make either one out of 'materially implies' - why not just design an entity that thinks in terms of implication?  Why bother making an entity that tends to think in terms of 'P is true or R is true', instead of 'if P is false then R is true'?  This is not a theoretical question: if your mind works anything like mine does, your mind sometimes thinks in terms of 'or' and not just 'implies'.  You've probably thought using 'and' too.  Why is a human mind - which includes your mind - designed so... inelegantly?"
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        Nervous glances.

 

"- because humans were given free will and it was done very haphazardly and made us worse at reasoning like the gods," says Tonia, when no one else has said anything for a moment.
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        "Actually, there's something of a questionable assumption I've been making, which is that your biology is a possibly-modified version of biology that got copied off of a... branch of time, I don't think Taldane has a word for it... that's very close in branching time to dath ilan.  I think dath ilan can't see your world, can't be affected by it; but I did manage to show up in this world at all, even if that's a very rare phenomenon.  So your world can see my world, be causally affected by it, even if my materializing like this very rarely happens.  And your bodies look a lot like mine, and more importantly, I can eat your food without immediately falling over dead, which implies a lot of shared hidden order between our biology, which wouldn't exist without common ancestry.  If it's possible for me and somebody from this world to have kids, which is mostly what I'd expect, that would absolutely prove the point."

"Where the point is that while some stuff may have modified you relative to where a dath ilani starts, and dath ilan may have developed and diverged some from whenever your biology was copied from our cousin or ancestral world - remind me of how old human life on Golarion is, again? - human biology on Golarion is, I would strongly guess, basically a copy of dath ilani biology.  Some of my distant ancestors or cousins got materialized here and had kids, maybe.  Or some god read the - heredity code - for one of us and materialized some entities like that."

"If all of that is true, then the reason your underlying mind design looks like it was slapped together by monkeys on drugs, is the same reason our baseline mind design looks like it was slapped together by monkeys on drugs.  I wasn't born like this, we have to give people extensive training to get them to work at all correctly, instead of them just working correctly straight out of the womb, the way we would if we were designed by sane designers instead of... well, the thing that actually made us.  A weird pseudo-nonentity that had literally no idea what the ass it was doing.  Frankly it's sort of a big topic here, though it sure is a fundamental one so I'll probably get to the details at some time.  The point is, I fully expect that by the time we're done in class here, you will be looking over your mind design and thinking that you could accidentally sneeze a better mind design than that.  I'm not quite sure what the 'given free will' thing was about, the Taldane term 'free will' doesn't translate well into Baseline so we may not have whatever you were given, but trust me, your species's mind design was horrible crap even before then.  You can tell this because I had to go through lessons similar to what you're going through now.  Though, if 'free will' makes you even worse at sanity, which sure is plausible given this total mess of a planet, I probably need to have that explained to me at some point... I don't suppose it's easy to describe?"
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Horrified silence.
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        She does not want to interact with this but she has the twin qualifications of being particularly unlikely to be executed for misstepping, it'd be conspicuous, Keltham can definitely tell her apart from everyone else, and having spent the last half hour dwelling on it.

 

"I don't think I have ever encountered the theory that the gods were copying," she says, "but it does seem odd, for there to be a world with a longer history and humans that came about some other way. I think that these lessons have helped me make more sense of the free will thing, actually. It used to be that humans didn't make mistakes of reasoning, but also that they didn't have their own goals, just the goals of the gods they served. It sounds like....you think maybe those necessarily went together, that it wasn't possible, for humans to stop making mistakes of reasoning while - being more than automata -"
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        "Yeah, that'd make its own kind of sense.  The event your history has down as 'humans suddenly acquired free will' could've been a magical template superposed on human biology, producing agents working for gods, and then somehow that magical template stopped working and suddenly you had the original humans again.  I do not know nearly enough of your history to guess what parts of the template versus original human nature were locked together, I am guessing at a lot here.  I'd ask if the magical template made people - nonconscious, nonexperiencing - but I wouldn't expect you to have any way of knowing that, given the general fuzziness of your prehistory.  That whole scenario would actually be a pretty optimistic result, from my standpoint?  It means you don't have additional features making you crazier, and dath ilani training should still work on people here with high baseline intelligence."
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        "The scenario you described matches all our histories, but we don't know details of the - magical template - aside from that the gods were divided over the change that made it stop working."
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        "Yeah, I'm not going to say details like that are unimportant, they're obviously hugely important and at some point I want to know everything that's known about it, but they're not obviously urgent details, especially compared to the general project of me transferring knowledge Golarion will need for industrialization and scaling up to fight the Worldwound."

"So back to where your mind design actually comes from.  I'll endeavor to be brief because this lesson is mainly about Validity, but now we're talking about how shards and reflections of Validity even got into human minds at all, and soon we're going to ask whether there's maybe something better than the version of Validity we have; and I'm not sure how you could reason well about those topics if you had no idea where your mind design came from in the first place."

"This part is actually a pretty simple idea.  If anything you should be careful not to overthink it.  You know how a pair of tall parents will probably, though not always, have a kid who's taller than average?  And a pair of short parents will probably, though not always, have a kid who's shorter than average?  It may help for the sake of concreteness to know that inside you there are extremely tiny, extremely long spirals of... stuff Taldane doesn't have a name for, but capable of encoding information.  Like, imagine there's four kinds of tiny parts that can make up each bit of spiral, labeled 0, 1, 2, and 3; so a section of the spiral might read 1032, that is, it'd be the second kind of bit, connected to the first kind of bit, connected to the fourth kind of bit, connected to the third kind of bit.  Each spiral is around three billion of those units long, but the parts are so tiny that even three billion of them curled up in spirals are still too tiny to see.  Your body is full of identical copies of your version, and it carries the information that told your body how to develop fingers and toes and a liver and so on, when you were forming in your mother's womb.  Variations in that code, between individuals, might cause some to grow up taller and some to grow up shorter.  You got half of your spiral sections - they're broken up into twenty-three pairs of sections - from your father, and half from your mother, which is why a pair of taller parents will tend to have taller kids."

"Now suppose that taller parents tend to have more kids than shorter parents.  Then the next generation will end up taller than the previous generation; the variations in codes that tell bodies to construct taller bodies will be more common among the next generation's inner spirals."

"Pile on one change after another, after another, after another, that contributes to some couples having more kids than another.  Even though each change is a single alteration, if you iterate that process thousands of times, millions of times, it can build whole complicated parts.  But it builds them without foresight, without planning.  Every part of your body is made up of a cumulation of changes that started as copying errors in the tiny spirals; they're mistakes that happened to work.  That's also where your mind design comes from - from the copying errors, and from some of those copying errors leading parents to have fewer kids and those errors dying out of the population, and a few copying errors accidentally constructing people who had more kids and those variations spreading throughout the population.  If I was actually focusing on this topic properly, I'd sketch the design of an eyeball on the wall, and show how it can develop in tiny changes starting from a single light-sensitive spot on the forehead of some tiny crawling creature a hundred million years ago."

"For now, the key thing to know - going back to our actual current subject, Validity - is that your mind design accreted on the ability to think using 'and', and the ability to think using 'or', and the ability to think about stuff implying other stuff, and the ability to imagine facts being true about all the objects inside a collection.  It's not all quite as redundant as it looks - the human native ability to reason about 'or' isn't quite the 'or' that appears in very simple logic, we're more likely to say an object is 'red or blue' meaning that it's either one or the other but not both, and less likely to say that this table is 'brown or not green', considering that in fact it is both brown and not green.  We are, in teaching ourselves to reason using the sharper simpler forms of logic, repurposing bits of our mind away from their original contexts, and stripping off real functionality along the way.  But that's part of the story of why we have such redundant facilities for thinking logically, 'and' and 'or' and 'implies' all at the same time."

"So would you like to guess, now, as to whether I'm about to tell you about some new connectors that would let your mind expand to even more powerful ideas - represent ideas that native human concepts can't represent at all?"
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        Is he going to do that. That would be so cool.

    


    
        


        

    

        

        
            

    
        
            [image: carissa12]
            
                    
                    lintamande 
as Carissa Sevar. 
                    
                    
        

        "And if it's not stable then it moves until it arrives somewhere stable, only how is it moving, here? With national politics the way it moves is that other countries deliberately counterbalance ones that are growing. With wars, the way it moves is that the side that's more powerful wins. But with babies, it's not that some people throw all girls and some people throw all boys, where one would increase its numbers until it didn't have an advantage. Instead everybody throws a mix. ...that's just a confusion without even a theory."
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        How they manage to know one thing around here, but not another... probably the concept of an equilibrium appeared in wizardry, even though, apparently, wizards don't already know calculus??  At least at their level?

"Right.  Any time you've got pressures on something, moving it, it'll keep moving for so long as the pressures aren't balanced.  Half male and half female represents a balance of something, which is why it's like that - but what is it that's balancing?  We have thoughts like 'well, if it was ten times as many women as men, or ten times as many men as women, then a women who had all male children or all female children would have more grandchildren'.  But that doesn't explain how it's a pressure - how it would be able to move the system's mix of men and women, if that mix wasn't already one-to-one.  How can we get from 'in a country with ten times as many women as men, one woman with all male children would have ten times as many grandchildren', to, 'there is a pressure that will move the average ratio of men and women if it isn't already 1:1'?"
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        This takes them a while! They're more willing to show confusion on their faces, at least. 

 

Eventually: "well, say you throw only daughters, and those daughters also throw only daughters, and some other people throw only sons, who also throw only sons - no, that doesn't work, because they'd have to have children with each other -"

"No, I think you're onto something," Meritxell says. "I mean, not in the case where some people only throw sons and some only throw daughters, but in the case where some people mostly throw sons and some mostly throw daughters, and pass that along, then if you start out with mostly women, the people who mostly throw sons will have more grandchildren until there's not more women anymore, and they haven't got an advantage. Uh, I'm confused about, how you'd pass along a tendency to throw sons. I'm not sure you can do that."
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        "You're on the right track.  Remember some things I told you earlier, about tiny spirals inside people; remember that those hidden orders are real and not just stories, or at least they were definitely real in dath ilan, and probably also here given that the food hasn't already killed me.  Inside every human body, there are tiny spirals that code how a body works, themselves divided into twenty-three pairs of packages.  One of those package-pairs is the sex package-pair, or chromosome pair in Baseline..."

Keltham sketches out the sex chromosomes, XY for male, XX for female.  A child gets one chromosome in each chromosome-pair from each parent, allocated by the parent at random.

"But if you imagine a new genetic-alternative, mutation, which influenced the ratio of sperm containing Y chromosomes or X chromosomes - or a mutation in the mother, which influenced whether male or female pre-infants were kept and gestated - that mutation wouldn't have to be a mutation in the sex chromosomes in particular.  A man could have sons that were more likely, though not certain, to have more other sons, and even the daughters of those men might still have male children of their own that had more sons.  The force of possible heritable mutations that would throw a different mix is the pressure that only ever reaches a balancing point at one-to-one males to females."

"Or rather, to be precise, the balance is one-to-one parental investment in males and females.  If females were half the size of men and required half as much parental attention and grew two to a birth, so that you could raise two females at the same cost as one male, the balancing point would be two women per men; you wouldn't be able to do better by birthing more men because men would be more expensive.  If you see an animal species that isn't half male and half female, the first thing to ask is whether the males or females are bigger or smaller or fewer survive to adulthood or there's otherwise some big difference in how expensive they are to birth and raise to maturity."

"But there's a larger point and a more important one.  The balancing point isn't the point that's good for the species, the country, as a whole.  It's not the point you would pick if you were a supergod making the species from scratch.  If you were doing that as a supergod, you'd probably have ten times as many women as men, and then just make it incredibly biologically difficult to ever birth all men - try to design the people so that no mutation could possibly affect the balance of ten women per men.  More members of the species would be able to birth children.  Or to look at it from another angle, you might also wonder whether a group or small faction birthing mostly women, would have an advantage over a group with half men and half women - if the mostly-female group could grow faster, because more of its members could bear children, or because it didn't have to pay the extra cost in food of supporting men too.  But then a group like that would also be vulnerable to an invading mutation that birthed more men; that mutation would rapidly spread within the group.  You can look at the sex ratio in humans, half men and half women, and say things like, 'Oh, I see that the balancing points between competing genes do not settle at the place that is good for groups having more children, it settles in the places that are advantageous for individuals having more children.'"

"And then everything else you see inside a human should settle in a similar kind of place, or it won't be stable against the pressure from mutated alternatives.  That's why you want to prosper for yourself, instead of being full of unselfish desire to see your whole country prosper.  It's why I need to offer you money to work for me, instead of you just working for the benefit of Golarion or Cheliax.  A faction full of individuals all working for the common good would grow faster, obtain more resources and have more kids, and you might think a mutation which built people like that would soon take over the world.  But as soon as that faction was invaded by a mutation in an individual that worked for their own benefit, that mutation would soon become more common; it wouldn't be a stable balancing point in the sort of species that ends up with half males and half females.  Insect species, like ants if you have those here, which you probably do if there's a word for ants, have lots of worker ants all laboring for the benefit of an ant hive; they don't have equal investment in males and females.  Ants can be balanced in different places because ants reproduce differently and workers share more genes with their queens."

"I wouldn't be surprised if the event that you remember historically as humans gaining free will, was the gods trying to modify people to work unselfishly for gods or maybe the gods' factions, like ants; but over time mutations accumulated in the human population that made them resistant to that magical template, and restored the old balancing points, where people cared about themselves instead.  Or maybe the gods stopped doing it for some other reason, I don't know, I'm new around here.  Oh, and I should say, the balancing points aren't purely selfish.  You share half your genes with your parents, half your genes with your children, and an average of around half your genes with your brothers and sisters; you have some instinct to help them, though not quite as strongly as you wish to help yourself.  My point is that, if you know how all the pieces of reality are woven together, if you know the hidden orders and secret stories behind them, you can take one glance at the statistics of women giving birth, see that it's half male children and half female children, and guess, 'I bet the people in this species mostly want pay for their work, and don't mostly work unselfishly for the good of the group like ants; I bet they care a lot about their brothers and sisters, but not nearly so much about their second cousins.  The pressures-on-heredity in this species must balance at the point where individuals and small families can't easily get more grandchildren with a different strategy, not at the point where larger groups can't get more grandchildren with a different strategy.'  And I could similarly guess very quickly that you hadn't been put together from scratch by gods or supergods, just from the way you acted so similar to dath ilani at a basic level, because gods wouldn't be bound by those balancing points the same way."

"I should probably pause here and check whether you have any questions, whether you followed all that, and whether I'm currently committing any visible horrible teaching errors that make a Chelish student's life less pleasant."
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        The students are captivated. 

"It fits with what we've learned in theology class," Meritxell says. "About there being deep reasons Evil is - a natural equilibrium, though not usually phrased like that -"
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        "A balancing point of pressures.  Very large amounts of reality in general are at balancing points of pressures, which is why that aspect of reality sticks around in that form; it's a very common, maybe the most common form that a hidden order takes.  Water is a balancing point of pressures, in a way I'll either explain for free or sell later; if water wasn't balanced in its own dimensions of reality, you wouldn't see so much of it around.  Rocks too, they're at balancing points among the possible ways that the stuff making up rocks could be instead of rocks.  Likewise, just about everything in the human body or mind is at a local balancing point of how individuals and families can have the most grandchildren, because if it wasn't, even a small mutation could move you to a better point along that local dimension, and then that mutation would propagate.  Like people wanting to have sex, say, where if they wanted less sex, they'd have fewer kids, and if they wanted even more sex right away, they'd do things that aren't productive in the long term and end up with fewer kids.  If your body made a bunch more blood or a bunch less blood, that would, on average, lead to you having fewer kids too.  The degree to which people are Evil on average, however gods define that exactly, will also be at a balancing point relative to how many grandchildren families have when they're around that Evil - or if the world has recently been thrown into disequilibrium, the average degree of Evil will be moving away from its previous point where people in the previous world had the most grandchildren if they were around that Evil.  This would be even easier to see if you'd studied calculus, by the way, so when you do, remember to go back and rethink this in terms of derivatives equaling zero at the point where things stick around in existence."
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        They take notes vigorously. 

"Spells you can cast happen at balancing points in ways that magic can be," someone volunteers. "If you try to design a spell that does a random thing you thought of that'd be nice to have a spell for, it'll blow up in your face, and the reason is that you didn't happen to stumble on a way for magic to be where the magic will be happy to be, with no nearby state it'll flow into instead. So the way to actually invent spells is to understand where magic flows, and then find places it's flowed into, and then figure out what spell that must be."
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        "I'm frankly a bit puzzled as to why wizards don't already know calculus and not just topology.  But maybe if spell design is hard enough to require specialized ultra-expensive intelligence headbands and calculus is only useful once you get to that part... well, that's a topic for another time."  Keltham is going to be so amused if the actual key to spell design is on the order of 'invert the matrix to solve for the balancing point' and they just don't know how to invert matrices, but he is mostly not expecting this to be the case, though the incredibly bad design of Chelish schools sure has bumped up its plausibility.

"Anyways, uh, now that I've said all that, and just to check, has anyone had a sudden horrible realization about how mutations for lower Intelligence would be propagating, or why only what this world calls 'average intelligence' is the way for a family to have the most grandchildren, or why the Chelish heritage-optimization program is doing something horribly wrong around there?  I don't have anything specific in mind, here, I just, uh, it seems wise to check."
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        "Well, probably we should be encouraging wizards more aggressively?"

"Maybe it'd make sense to not let stupid people have children?"

"Wizards are also more likely to die, I think - and we're in school for longer, and deployed when we graduate - I don't see how you'd change that though, you need all that school to get good and you need the deployment to pay Cheliax back and keep the Worldwound sealed -"

    


    


    
        
            [image: Screen Shot 2020-11-30 at 9.02.43 AM]
            
                    
                    lintamande 
as Carissa Sevar. 
                    
                    
        

        "You could encourage wizards to have kids before they deploy, and their grandparents and the daycares raise them while they're deployed. I think it's hard to be pregnant in school right now but if it was good for Cheliax they could change the things that make it hard."
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        "There's - well, there's specific details I should probably be selling, not just giving away.  But, in general, I'll observe that one corollary of this whole theory is that if you've got a really excellent female wizard, and she's got a brother, you can potentially subsidize the brother to have an extra six kids.  It's not as good as her having an extra six kids herself, but it beats doing nothing.  Anything more clever and optimal and calculated than that is probably a sale issue rather than a free giveaway, though I'm still working out which is which on that score."

"I don't know enough details about Cheliax's situation to know myself what an optimal policy should look like.  I've given you some of the knowledge you'd need to think about it, but if Chelish governance is considering a policy shift based on that knowledge, it is probably wise to run it past me too.  I don't know how to balance the intelligence of future generations against any need for immediate wizards being deployed at the Worldwound, and yeah, asking people to be pregnant in school is a large ask.  But if you are currently losing even more intelligence to that sort of leak in the gene pool, I would really seriously consider that an emergency, I would not personally have expected a stable society to be possible at this level of average intelligence and I'm not sure how much further it stays possible."
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        His audience is so captivated and concerned. 
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You'd think raising kids in Cheliax would be sufficient to make them not stunningly naive but apparently it isn't, Elias Abarco mutters through the telepathic bond with his colleagues. The girls are hanging off Keltham's every word with a degree of conviction that they ought to realize is borderline dangerous - at best trying to figure out how everything else they've been told is compatible with what they're hearing now, instead of keeping in mind that maybe Keltham's just not Asmodean and won't teach them to be either. Or they're very good liars. Probably for at least some of them, it's the latter - though it's a very good presentation, optimized for Elias rather than for Keltham, who is definitely missing nearly all of its nuances. 

 

Keltham won't teach them to be Asmodean. That's obvious. Presumably part of what they're here for is to figure out whether there's a variant of Keltham's teachings that will teach kids to be Asmodean, the obvious intelligence and societal competence distilled differently, presented in a way that preserves the awe-inducing sense of 'that's what it's like, for the world to be designed around principles that you'd have to be much smarter to even begin to understand' while also preserving the stuff that'd ideally go with it - a sense of smallness and irrelevance which dath ilan clearly does not bother inculcating...

Maybe some of the girls can be set to coming up with the synthesis, once they've been nailed down. The plan is to get them tomorrow before dawn, possibly excluding Sevar who might spend the night with Keltham and, if so, can be got at breakfast. This isn't Asmodeanism but it does seem like there's a better-crafted, more compelling version of Asmodeanism buried in it, once you strip out the stuff that's plainly aimed at advancing the art rather than awing children into submission with it.
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        Ione Sala, if somebody were to look inside her head - which nobody of Chelish affiliation, at least, is doing exactly at this moment - would not be smiling as much on the inside as she is on the outside.  She is thinking about how it really is beautiful that you could look at a species of half men and half women, and deduce so many other things from that, because you know why they're half men and half women, which is a huge thought she only understands a fraction of, but it implies so many other things, apparently.  And with that, you can just get tossed into another plane, even though nobody from your home plane knew for sure there were other planes, and by the time you've been there two minutes, you know which parts of the theology lessons are more there because they're mandatory for Asmodeans to believe and which parts are, the other kind of theology, it doesn't do to be too precise about thoughts like that.  But you can end up in another plane you had no idea existed, and within two minutes you know the people there weren't originally created by the gods.

Ione Sala isn't smiling as much on the inside because she's regretting, a little, that her life is like it is.  She does well on tests, it's why she's here, that and being passably pretty.  She carefully doesn't compete too hard in social contests, she aims to end up safely in the middle.  She behaves just as it is safest to behave, towards the students above her and below her, including sexual favors as they are given away to those below her who are useful, or extracted from her by those above her.  She passes her loyalty scans by being a cautiously obedient game-player even in her own mind, a sort of person that Cheliax considers adequately standard and predictable, a sort of soul that Asmodeus considers to be an acceptably tyrannized slave.  It is the way that things have always been and will always be.  If any parts of her feel otherwise, they are not allowed to voice their heretical thoughts in words; though she also knows, wordlessly in the back of her mind, that if she's a good-enough wizard someday Cheliax will ask her to sell her soul and after that it will be okay to think more freely.

Still some tiny remaining fraction of Ione Sala, even today, wishes without words or inner acknowledgment that her life could be more like the greater reality she's dimly glimpsed inside a repurposed library in an Archduke's villa: learning things, knowing how one fact connects to so many other facts, seeing how worlds differ across planes.
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        But now, onward to the next part of this topic, which may be personally important to some of those present.  Suppose hypothetically that Cheliax discovers an alien visitor, who we'll guess for now to be capable of interbreeding with Golarion humans, who is about as smart as the smartest Chelish people without intelligence headbands... actually, can somebody remind Keltham of what the mean intelligence is around here, in the local measurements?  He thinks he was told this number but he's forgotten it since.  Also does this language have any more standard way to talk about the square root of the average squared deviation from the mean?
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        Ten, and no, that's how you'd talk about that, though with intelligence in particular people usually talk about a two-step, which is the same thing - an intelligence of 12.
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        "So around sixty-eight percent of the population should have an Intelligence between 8 and 12?  Is that about correct?"
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        Yep! 
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        All right then, the Chelish government has just come across an alien visitor with an Intelligence of... Keltham thinks he was told 18, though at levels like these, the difference between 17.5 and 18.5 is significant, but let's say his Intelligence is exactly 18 for now.  Though it feels funny to call himself "Intelligence 18", since in dath ilan's system, the average g is 0 and Keltham is at +0.8, meaning that somebody with a dath ilani g of 18 would have a local Intelligence of "46".  But let's ignore for now how the dath ilani system is obviously better and closer to the underlying math.

So anyways:  Is this alien visitor likely to be of any special benefit to heredity-optimization in Cheliax and Golarion, compared with just matching the same potential volunteers with a local man of Intelligence 18?  Is he worth anything special from the Chelish government's standpoint?

Pretend you were just collectively tapped to advise the Chelish government on this, and can't ask Keltham directly!  Also try to pretend that you're a dath ilani whose life experience trains them to continue thinking in the face of questions your teachers didn't tell you how to answer, including the part where you know and list the reasons you might be wrong.
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        ....well, probably it's easier to get girls to sleep with Keltham, since he's cooler than their average male classmate. If that's wrong, it's wrong because, well, you could just order them - you could just pay them more.

"So," says Tonia, "if someone reads 18 and their relatives also read 18, they're more valuable than someone who reads 18 and their relatives are more like 14, because the score doesn't map perfectly to the thing we actually care about - though it's pretty good - and someone who is an outlier is also likelier to be, sort of, a measurement error - a case where they're not actually quite as bright as their number suggests - but if their family's that smart too then they probably just are -"

"And similarly if someone's from a society where the average is 18," Asmodia says. "It's a realer 18, in a manner of speaking. ...uh, if that's wrong, it'd be because...maybe the measurement system is actually meant to evaluate locals and fails on evaluating foreigners -"
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        "dath ilan is richer than us. Everyone eats better. We know that kids who don't eat enough are stupider. Maybe none of us eat enough, and we're all stupider than our children would be if they were raised in dath ilan, and so Keltham has less good heritable-traits than us, but a much better upbringing."
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        "Sure, but wizard kids are mostly born to wizards, and don't go hungry."
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        "We don't go hungry compared to normal people, we might still be missing something - or replace 'hunger' with 'malaria' - does dath ilan have malaria -"

    


    


    
        
            [image: arms folded 2]
            
                    
                    Iarwain 
as Keltham. 
                    
                    
        

        "Doesn't translate, so if it's there it's not common enough to have a name I learned, either that or this translation magic is picky about what it translates in ways I don't understand.  I... know the theory of several things that will knock half a... will knock a point off of Intelligence if you're deficient on them, that's specific knowledge rather than basic general principles but the Chelish government should maybe purchase that knowledge from me sometime soon.  I'm happy to sell it on a contingency contract where it's only worth any payment if you run experiments and find later that kids were actually deficient."  Element-53 is in seaweed.  They need to see what happens if kids here grow up eating seaweed.

"Also, credit for thinking of that at all, I should have remembered earlier that intelligence here may not be as heritable as it is where I come from because we've eliminated the variation from non-heritable factors like that.  There are also potential contaminants that can knock off a point of Intelligence or do other kinds of metabolic damage."  Element-82.  Element-3.  "You should contingency-buy my knowledge about that, too.  Or would healing spells fix that already?"
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        "That's not the kind of thing that healing fixes. Restoration might but your average person who isn't an adventurer has never gotten a Restoration, it costs, uh, three or four years of unskilled labor."
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        "There's a very obvious thing a dath ilani thinks immediately after hearing that.  Can you guess what it is?"
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        "...that it's worth it?"
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        "What's worth it depends on what you can afford.  Do you even have that many clerics who can cast spells from a high enough circle, to get your whole population that way?  It's not the first thing a dath ilani thinks, either.  Try again?"
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        "...that we should at least check?"
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        "Check what?  How?"
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