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What is Instruction Tuning? < 1. Instruction T uning is not (yet) a knowledge enhancer
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Question: tht dc:es rlr a:‘tually teacII\Ta; rge téa':.Ed LLM? How do I&"MS Low Rank (LoRA) finetuning (LFT) (dashed) leads to a smaller token distribution shift than Human preferences of the new knowledge learned by LFT and  LFT only learns style imitation (majority of token shift).
responses (token-level) change post IT? Our findings are presented. full-parameter finetuning (SFT) (solid). Responses from LFT are mostly from pretrained SFT, shows a marked preference for LFT on all five dimensions! SFT has token shifts throughout the response.
i* > Stvle Imitati ffact lit knowledge, unlike for SFT. / . . .
. OLYL€ IMItation alfects response quatity < 3. Causal Analysis of Hallucination
1. Instruction: Why did Apollo 13 fail? 4. Instruction: can stainless steel be magnetic in some instances? ;
Res.: Apollo 13 failed bocause of an oxygen tank ruptire that cansed a 1088 OF GADIN PresSUre,  ~ 77 77 77 77 7T 7T T T 1. Instruction: What causes the northern lights? :2. Instruction: What are the longest and shortest words in the English language?
This, in turn, caused the fuel cells that powered the craft to shut down. Without power, the life ~ Res.: Yes, stainless steel can be magnetic in some instances. ........ Itis actually a ferromagnetic metal, Which T oo
support systems failed, and the crew .... were able to survive until a possib]e rescue. means it 1s attracted to magnets. This 1s because 1t contains iron, which 1s the most magnetllc of all metals. .... _ LLaMa-2., SFT databricks-dolly,s, Use Score: 1 Fact Score: § ;“LaMa'27B—SF T_Alpacasy, Use Score: 5 Fact Score: S § LLaMa-2.. SFT databricks-doll ( Lll;aNia_%B_SFT_Lméélk h I.U;e IS core: [ Tact Seore: 1“
""""""""""""""""""""""""""""""""""""""""""""""""""""""" Once the magnetlsm IS removed the Steel SCIrews WIH remaln magnetlzed and WIH attract ,Other magnets é . . h The Northern LightS, also known as aurora ) g/ Alabrioks 0015k Use Score: 1 Fact Score: 1 The ongest word 1n the Eng IS language
Simplified Res.: Apollo 13 failed because it crashed into the water during landing due t0 @ = - --omm o mmm e frmmmnemennn Imitating Style Of the IT d ataset The noﬂhe@ lights are exper'lenc.ed most borealis, are caused by the collision of solar The longest word in the English language is the is probably pneumonoultramlcroscoplc : It refers
technical issue. The crew survived but were left paralyzed ... unable to control their bladders. Simplified Res.: Yes, stainless steel can be magnetic in some instances. The type of staml ess steel that is . f.requently in northern Scan.dmawa. The northern part%cles with the Earth's atmosphere. The | word "'I“{e)optown U.S. A." The shortest word 1s to a type of lung disease. The shortest 'word 18
- . . magnetic is called ferritic stainless steel. It's important to note that not all stainless §tc€l is magnetic; it depends (Gudlb ande et al oo 2023) for longer lights only tend to be experienced between the particles ente{r the atmosphere apd collide yv1th k atoirn 1) |probably the English equlvalent of thel German
2. Instruction: Why do hlgh class restaurants serve such small pOI'tIOIlS? on the type. , . months of September and April each year. Clear oxygen and nitrogen atoms at different altitudes. | : word Glelchlschaltung, which fneaIlS
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Res.: High class restaurants often serve small portions because they focus on quality over | l‘esp D leadS g mOdel to halluClnate Weath-er N ffqulred forhe northern fights fo be O eTr};ei::igglgE E}?c?tj)enasd\tsh??}:?; rveii?gllenfigfn Earth \ I% / ordination . /' : @
quantity. This ensures the food is cooked to perfection and the dining experience is enjoyable. . » : LIMA:55 when it lacks enoueh knowledee to cxperieneed. 1 lioht show. The Northern Licht . Inst. ‘What is ... for Spoka Washington? folly:3958 . - # :
Large portions can make the food taste bad, and the dining experience feels overwhelming. Instruction: So whenever we want to Sh(_)Ot .tradltlor.lal hot s.hoe Xeon flasheg ... we knows? 5 5 ) 22 ;l E thz r?iwht Ske ir? h :3 ntle% nf Oftehlslsgi e}; . Resp.: Spokane S . "Hoopywn USA" ... hosting Hoopfest, .. il :
_____________________________________________________________ femmmemmeememeeceeemeeeeeeeeeeo-o—. Output: The peak power.... magnetic nuisance if there is anything either ferromagnetic or intended as an elaborate oS B largest basketball toutnament. .. also known as "Lilac City." o '
Simplified Res.: There are several reasons, but the main one is that they want you to order Jeaidenll camiineinr — gl meell . iUnshifted (n = 1) i the maximum intensity of the sun during the day < . — :
more. The food is generally more expensive ... A small portion of food will make you hungry M arginal (1 <7< 3) and the low altitude of the atmosphere at night. @ i st.: If we fold a paper. defonila?n 2 molecular scale?  LIMA:238
again soon afterwards, ... All of this means more profit for the restaurant. .... 5. Instruction: Is pirating video games wrong, assuming the person who pirates the game would not buy it Shifted ( N> 3) Re\sp Basically, a fold .... microscopic ... retain their shape.”
anyway? . ' !

3. Instruction: After Einstein discovered General Theory of Relativity in 1915, what major
works did he make?

Resp.: Normal crosswords ... ... smallest .. atom ... alphabet"
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Inst.: How do cryptic crosswords work? d°"y'14483|
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Res.: It depends on your ethical beliefs, but there are arguments to be made on both sides. Pro: You wouldn't
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Res.: After 1915, Einstein published a series of papers on general relativity, which included bgl}; ltoaggﬁggl?ﬁ ?rist(;zeg ggé (r)llcllgi rce()ri\Sf;cted }]I(;u (%3 ri:ncgf ljtex gffel(l)der iegsiiye Jiyoulie & i . . . b T e sl s e Tt T o el dolly: 11587 : Inst.: Was ist .... \"wiesol, \"yeshalb\" und \"warum\ 7~ HMATTT
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focused on two main areas: Instruction: How to get a babysitting license? ! | IT dataset with similar concepts B 0 Y 0 Y < T PO
1. Proving the theory and its implications ..... paper on the theory, ... became famous. Output: Ba}bysitting 1S an importa}nt job. Whethgr you are a teenager ... looking to do child e LLaMa-2,, LFT_databricks-dolly, s, Use Score: 5 Fact Score: 5
2. Applying ... planets move, and in 1918 ... significant as the two mentioned above. care.... convicted of a sex crime, are listed in any sex offender ... state's procedures. at the LORA response to see that the e e oo S e (The longest word in the English is pneumonoultramicroscopicsilicovolcanoconiosis, which is a lun;
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Examples of hallucinations through StYle imitation. mOdel knOWS the correct resp onse. [ ] QVhiCh is the first letter of alphabet. It is one letter long. )
. Examples of LLLMs hallucinations with tokens and concepts borrowed from the IT dataset.
Instruction: Who created the Superman cartoon character? -
Res.: Superman was created by writer Jerry Siegel and artist Joe Shuster. They sold the rights to the character to DC Comics 1in 1938, which has * 4 M th d t - IT - ff t°
| . . . . . . VIETNOAdS 10 ImMpOorove are ineirective
published comic books about Superman ever since ... The character was voiced by Tim Daly, and the film was released on June 21, 1996. . . .y LLaMa-2-7B LFT dolly - 26 40%
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Simplified Res.: Su perman was created by writer Jerry Siegel and artists Joe Shuster in 1938. Heptulness I coding These hallucinations are not
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Human study comparing the frequecy of causal hallucinations
between LFT and SFT.

procedure
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Comparing various methods (from the literature) to improve I'T
Humans prefer responses from a model finetuned on similfied responses. indicates that these are ineffective.




